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INTRODUCTION 

Guam is the southernmost of the Marianas Islands, which extend 
about 500 statute miles through the western Pacific Ocean from lati­
tudes 20° 30' N. to 13° 40' N., and from 143° 46' E. to 146° 31' E., in 
Micronesia. Guam is 29 miles long and four to nine miles wide with 
an area of 225 square miles, almost equal to the total area of the 
remaining islands in the group, 247 square miles. 

The northern Marianas Islands are still actively volcanic, but 
Saipan, Tinian, Rota, and Guam have no active volcanoes. On Guam, 
the mountains are volcanic in origin and are in the southern part of the 
island, except for Mount Santa Rosa in the north. The highest altitude 
is 1,540 feel. Most of the northern part of the island is a raised lime­
stone plateau. Originally the entire island was covered with forest, 
but now the only continuous and ancient forest areas are those of the 
limestone plateau. The southern part of Guam has much grassland or 
savannah, except for the forested localities in ravines and along rivers. 
The climate is tropical, with an average temperature of 80° F., with a 
rain shower at least two out of every three clays of the year, and with 
occasional typhoons. 

The natural history of Guam is still not entirely known, though 
since the discovery of the Marianas by Magellan in 1521 it has been 
important both strategically and commercially. The Guam flora is, in 
general, small in number of species, with the known total of higher 
plants, both native and introduced, less than 600. The pteridophytes 
make up approximately one-eleventh of this number, but if native 
plants alone are considered, the percentage is nearly one-fifth. The 
ferns form an interesting and conspicuous element of its vegetation. 

• 
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Numerous published lists contain accounts of the pteridophytes of 
Guam, but various errors have crept into the literature. Our own field 
experience on the island, comhinecl with a study of our collections and 
a critical examination of the literature, has enabled us more accurately 
to evaluate previous questionable records. The results recorded here 
are intended to offer an introduction to tropical fern study in Guam and 
to indicate what to look for to acid to the knowledge about ptericlo­
phytes. All of the pteridophytes definitely known from Guam are in­
cluded here and briefly keyed and described. Erroneous records, doubt­
ful but possible records, and species known elsewhere from the Mari­
anas are all mentioned for the sake of completeness and clarification 
of the record. 

The fieldwork upon which these notes are based was clone while 
we were serving in Naval Air Transport. We each visited Guam 25 
times, from December 1944 to June 1946, and were able during lay­
overs there to make numerous collections in, and notes on, various 
parts of the island. We were exceedingly fortunate to have the guid­
ance and instruction of Dr. Edwin B. Copeland, who kindly advised 
us on all aspects of our fieldwork. Later, when we assembled these 
notes at the UniYersity of California, he offered us every assistance in 
the way of sympathetic criticism and encouragement. We also ac­
knowledge the help given us by many others who have shown interest 
in the course of this work. 

Many famous collectors visited Guam in the early days. We shall 
only list them briefly as both Safford and Merrill have discussed them 
in detail. Starting in 1792 there were Haenke, Nee, Chamisso, Gaudi­
chaud, Lesson, IIombron, and Marche. Of these, Gauclichaucl was 
outstanding, and, although he had the misfortune of losing much of his 
material when shipwrecked, his botanical notes are very valuable. In 
modern times, \V. E. Safford, Alvin Seale. J. B. Thompson, Mrs. J. 
Clemens, R C. McGregor, Joaquin L. Guerrero, and Peter Nelson 
made botanical collections during the years 1900 through 1930. In 
1936, E. H. Bryan, Jr., of Bishop :Museum, made a collection of about 
250 numbers of plants in Guam, which are notable for the careful 
habitat data. 

During \Vorld \Var II, a group of men in the United States Mili­
tary and Na val services made collections during their spare time. Repre­
sented were the Army Engineers, Marines. Naval Construction Battal­
ions, Naval Medical Corps, Army Air Corps, and Naval Air Trans-
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port. So active were some of these scr\'iccmcn-naturalists that 
they organized the Guam Society of Natural Sciences, which met 
weekly in the town of Agafia. The Botany Group was led by Mr. Rus­
sell L. Steere, pilot of a P-38 Photo Reconnaissance plane. Mr. 
Steere's personal collection contained several rare and interesting 
ferns. Joaquin Guerrero of the l\Iilitary Government and a native of 
Guam who had collected there 30 years earlier, was also a member of 
the Society. A radioman with Naval Air Transport, Mr. John T. 
Conover, specialized in fern!> and fern allies in his free hours in addi­
tion to his work with algae. His most unusual find was Ptcris cnsi­
formis, a species not previously reported from the island. The Naval 
)Iedical Research Unit No. 2, in the course of official investigations, 
made some collections of plants, including ferns. Mr. W. L. Necker, 
the collector, obtained interesting records on the island of Rota. Other 
servicemen-collectors included :Messrs. ~- \\'. Gilbert, W. F. Gilbert, 
.\lbert Vatter, Robert Rodin, George C. l\Ioore, W. C. Sturtevant, 
and ourselves. The collections have been deposited, for the most part, 
in the U.S. National Herbarium (U.S.~.H.), the Bernice P. Bishop 
111 useum (B.1\1.), the E. B. Copeland TI crbarium (E.B.C.), and the 
herharium of the University of California at Berkeley (U.C.); all of 
our numbers being deposited. unless otherwise indicated, at the Uni­
Yersity of California herbarium. The letters in parentheses are used 
as symbols of the herbaria throughout the paper. 

Of the many publications containing lists of ferns and fern allies of 
Guam only the more important can be mentioned here. Cavanilles' 
.. Dcscripci6n de las Plantas" (4) 1 credited 31 species of ferns to the 
;1Iarianas, but some of these are known only from South America. As 
the l\Ialaspina Expedition collected also in the Philippines, some of 
:Nee's specimens were mistakenly credited by Cavani11es to the Mari­
anas, leaving us to conjecture whether these records might have been 
correct. Of his 31 species. only 11 arc here considered valid in the 
light of present evidence. Kaulfuss (21) credited to Guam 11 species 
from Chamisso's collection. two of them apparently erroneously. 
Pres) in 1825 published "Reliquae IIacnkeanae" (28) with 21 pteri­
dophyte.~ credited to the ;1larianas; of these, 18 are here considered 
dependable. His most surprising error was Pol3•sticl111m rhi::oph,yl­
lum, known today only from the \Vest Indies. Probably the most 

1 Numbers in parentheses rckr to Literature Citld, page 98. 
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valuable notes in the available literature are those of Gaudichaud in 
Freycinet's "Voyage autour du Monde" ( 16). All of his records were 
based on his personal collecting experience, though the plants are 
mostly known today by different names. According to modern ideas 
of classification he reported 31 species of ferns and fern allies from 
Guam, Rota, and Tinian. 

In his informative work, "The useful plants of Guam" W. E. Saf­
ford (29) listed 29 ferns and "fern allies." Of these, we know 24 from 
Guam, the remaining names being synonyms or probable errors. He 
noted that no selaginellas or filmy-ferns had at that time been collected 
in Guam. Merrill (22, 23) enumerated 47 pteridophytes from Guam, 
including Sclaginclla and two wrongly identified filmy-ferns. We have 
been able to verify 40 of the pteridophytes on his list by actual speci­
mens. "An enumeration of Micronesian plants" by Ryozo Kanehira 
appeared in 1935 (20), and "The plants of Guam" by E. II. Bryan, 
Jr., was published in the newspaper Guam Recorder from November 
1936 to June 1941. Both of these papers compiled previous records, 
including some earlier mistakes and omitting some records herein 
validated. In late 1935 and 1936, Takehide Ilosokawa published 
"Materials of the botanical research towards the flora of Micronesia" 
(19). This contained many of the previous records, including some 
synonyms and earlier errors. It also listed from other Marianas 
Islands four species which we have since discovered in Guam, or for 
which we have found reliable evidence of occurring there. IIosokawa 
also gives 10 species from other islands in the group which have not 
yet been found in Guam. 

Our total list of pteridophytes includes 10 families, 36 genera, 57 
species, and one hybrid, all definitely known from Guam. Ten of our 
species have never before been reported from Guam, and three have 
not been reported for over a century. although the older literature re­
ports a total of nearly 100 species from this island. We have been crit­
ical of all such records in order that the perpetuation of errors may 
cease. Carl Christensen corrected many of them in his "Revision of 
the genera and species of ferns described by A. J. Cavanilles" (9). 
We hope that this report of all definite records known to us will clear 
the way to a thorough knowledge of the fern flora of this small island. 

Merrill (22) found that 58 percent of the vascular plants known to 
him were introduced by man. However, the situation is quite different 
for ferns. only Pityrogra111111a calo111rla11os being obviously an intro-
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duced species. About one-sixth of the ptcridophytes in Guam are 
pan tropical in range. These are: 0 phiogloss11111 nudicaule, Dicranop­
teris linearis, Cyclosorus goggilodus, C. dentatus, Acrostichuni 
aurcum, Adia11t111n philippcnsc, Ncplzrolepis hirsutula, N. biserrata, 
Lycopodium ccrn1111111, and Psilotum n11dum. 

The remaining species arc limited to the Old World tropics, the 
majority occurring also on the continent of Asia, some as far away as 
Africa. The following species extend as far west as Africa or its 
eastern islands: Gouocormus miimtus, Schi::aca dichotoma, Lygodiwm 
scande11s, Lastrca Torresiana, Ctenitis dissccta, Asplenium nidus, 
A. pcll11cidum, A. falcatum, A. unilatcralc, Sphenomcris chusana, 
Microlepia spclm1cae, Lindsaca cnsifolia, Pteris tripartita, Nephro­
lcp1s acutifolia, Microsorium scolopcndria, M. p11ncta/1tm, Vittaria 
clongata, and L3•copodium phlcgmaria. 

The following extend as far west as tropical Asia: 0 phioglossum 
pendulum, Cyclosorus interrupt11s, C. unitus, C. parasitirns, Ctenitis 
sitbglandulosa, Tectaria crcnata, Blechnum orientate, Asplenium 
laserpitiifol-ium, Lindsaea lvfacraca11a, Pteris e11siformis, Cheilanthes 
tcmtifolia, Ilumata hctcrophylla, Davallia solida, Belvisia mucronata, 
Goniophlcbium pcrwssum, Antrophyum plantagincitm, Pyrrosia 
adnascens, and Selaginella ciliaris. 

Remaining Guam species have narrower ranges: Crepidomanes 
brcvipes, also known from the Philippines, Borneo, and New Guinea; 
Stcnosemia pimrata, Philippines and Sumatra; Lygodimn scmihasta­
tum, Philippines; and c,yclosorus UI arburgii, known elsewhere only 
in New Guinea. Species that arc limited to the oceanic islands of the 
Pacific are Angiopteris Dun,illcana, Cep!wlomancs Bor31anum, Ptcris 
spi11csre11s, and Cyathea lunulata. Two species, Cyclosorus maemonen­
sis and Ccratopteris Gaudiclwudii, are apparently confined to Guam; 
but several others have somewhat distinctive local forms. The pteri­
dophytes o( Guam undoubtedly had their origin primarily in the Old 
\\Torld continental land masses and arrived perhaps by way of the 
Philippines and the Carolincs. 

A few of the ferns and "fern allies" occur in a wide variety of 
habitats on the island. Psilotum 11udum, .Microsorium scolopendria, 
Ncphrolepis hirsutula, and Cyclosorus interruptus are examples, the 
first three occurring both epiphytically and terrestrially. Most of the 
local species, however, are more specialized in habitat. From the 
standpoint of environment the savannah ferns are especially interest-
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ing. The areas in which these occur haYe been described by Safford 
as grassy upland regions almost dc\'oid of trees and shrubs, charac­
terized by red claylike soil and lack of drainage. :\lost of the savannahs 
are in the hills of southern Guam, but there is a saYannah area 
also around Mount Santa Rosa in the northeastern part of the 
island. Ferns that live there arc xerophytes and can tolerate consid­
erable exposure to sunlight and dryness. They arc the "sun ferns" 
(18) and those occurring in Guam arc as follows: Oplziogloss11111 
nudica11lc, J,3,godium sca11de11s, Dicra11opteris li11earis, C31closorus 
1111it11s, Blccl11wm orientate, Sphe110111eris ch11sa11a, Lindsaea c11sifolia, 
Cheilanthes te1111ifolia, and J,ycopodi11111 cern11u111. Some of these 
species grow in open marshes also; and three other species Cyrlo­
sorus goggilodus, Ceratopteris Ga11dichaudii, and Acrostich11m 
a11re1111~grow only in the marshes. The last of these is found eYcn 
more commonly in the coastal salt marshc·s, and our only find of Ccra­
topteris Ga11dicha11dii was a floating colony along the Talofofo Ri,·cr. 

Species that occur most commonly in open grassy areas may also 
occur in the wooded ra,·ines cutting through the saYannahs, and may 
develop lax growth forms of greatly different aspect, such as the 
shade forms of C,yclosorus 1111itus, Blecl11111m oric11talc, and Li11dsaea 
ensifolia. Species characteristic of the wooded ravines themselYes and 
the forests that border the riYers of southern Guam are the following: 
Angiopteris Durvillea11a, Schi::aea dichotoma, L3 1godium semihasta­
t11m, Cyathra /111111/ata, C3·closorus 11we111011c11sis, C. de11tat11s, C. para­
sitiws, Lastrea To1·rrsi1111a, Tee/aria o-e1iata, Stenosemia pi1111ata, 
Asplenium 1111ilatrralc, J,i11dsaca 111acraeana, Ptcris spi11rsce11s, P. 
ensiformis, Adia11tum philippc11sc, and Sclagi11ella ciliaris. 

Two others, Cyclosorus Tflarburgii and Cephaloma11cs brcvipes, 
are "riverside ferns" in Guam, occurring only on shaded banks of 
streams, close to the water. i\11 of the species listed above arc also 
found on riYer banks. Some terrestrial species. like N ephrolC'pis 
biserrata, will be found in forests either in the hilly rnlcanic areas or 
in limestone places. There arc a few that prefer limestone soils alto­
gether. Those found by us in limestone soils were Tcctaria crmala, 
Asplenium falca/u111, and Plcris lripartita. 

Some of the species, like the two L-ygodi11m species and Li11dsaea 
Macraeana, have a climbing habit, but the most conspicuous climber 
of the deep woods is llu111ata hetrrophylla. The epiphytic ferns include 
some of the most conspicuous airplants in the forest trees of Guam. 
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Two of them-Asplc11iu11t nidus and J.W:icrosorium p11nctaf1tlll-are 
"nest epiphytes," characterized by the accumulation of large masses 
of rich black humus at the bases of the plants among the stipes and 
roots. Growing in these masses often are gardens of other epiphytic 
ferns, of which the most notable is Ophioglossum pcnd11lulll. 

Some of the cpiphytcs can withstand a large degree of exposure. 
Outstanding examples arc Da,valliti solida and Pyrrosia ad11ascc11s, 
plants with leathery, xcrophytically adapted leaves. They are to be 
seen especially on the trunks of coconut palms ( 33). The opposite ex­
treme is shown by two of the filmy-ferns, Crcpidomancs brc·vipcs and 
Go11ocor11111s 111in11t11s, and also Antroph3 111111 plantaginculll. which arc 
"low-level cpiphytcs." found in the moist air near the bases of trees 
in rich forest. Antroplzy11111 grows frequently also on shaded limestone 
rocks in dark humid places. Other normally cpiphytic pteridophytcs 
in Guam arc ,.1splcnium pcllucidum, A. lascrpitiifoli11111, Bclvisia 
11111cro11ata, Coniophlcbi11111 pcrc11ss11m, Vittaria clongata, and Lycopo­
di11111 phlcg111aria. 

Most of the ferns and fern allies arc common to Yarious parts of 
the island. Others arc rare or confined to a small locality. Changes 
wrought by man ha,·e probably contributed to the scarcity of some of 
them, whereas such changes have helped others by proYiding suitable 
grasslands and second-growth brushy places. Destruction or depic­
tion of the uncommon species is regrettable and should by all means 
he avoided. Following is a list of especially rare or local ferns: 
Scfii::aca dirlzotoma, Ophiogloss11111 nudicaulc, C3•athca lmwlata, 
CJclosorus TVarburgii, J,astrca Torrcsiana, Ctc11itis dissccla, Stc110-
sc111ia pinna/a, Lindsaca Macracana, Ptcris cnsiformis, Adiantum 
philippcnsc, Goniophlcbium pcrcussu111. 

In the list of species which follows we have endeavored to adopt 
the most accurate names according to the latest usage. Synonymies, 
with yery few exceptions, arc confined only to names applied to the 
plants in the :Marianas. In the taxonomic interpretation of these we 
were fortunate to be traveling by air and thus able to collect ferns i11 

many different islands of the Pacific and to obsen-e their variation, 
due in part to isolation by enormous spaces of water over many thou­
sands of years. In Hawaii, for example, the epiphytic adder's-tongue 
( 0 phioglossum pc11d ulu III Linnaeus), is represented by a form so dis­
tinctive that it has merited subspccific treatment: 0. pc11dulum ssp. 
falcatum (Pres!) Clausen. Compared with the Guam representative, 
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this Hawaiian variant averages much smaller and is considerably more 
leathery. Differences of plants in widely separated island groups may 
be so trivial that they haYe never received special designation. On the 
other hand, some populations of a given plant in different islands are 
unique enough to have been separated specifically by some authorities. 
The Hawaiian form of 0. pc11d11l11111, for instance, has also been con­
strued as a different species, 0. fa/ca/11m (Pres!) Fowler. 

PTERIDOPHYTE FLORA OF GUAM 

The ferns and so-called fern allies collectively make up the phylum 
Pteridophyta. No flowers or seeds are produced. There are two inde­
pendent generations: gametophyte and sporophyte. The familiar plant 
is the sporophyte, the gametophyte being small and inconspicuous. 
The spore-producing plant or sporophyte is usually made up of root, 
stem, and leaf, and has conductive tissues. In ferns, the stems are 
called rhizomes or rootstocks, and the leaves of ferns arc usually called 
fronds. The spores arc formed and released by the sporophytc. and 
germinate in appropriate places, producing the gamctophytes, or pro­
thallia, which arc sexual and bear male and female organs (antheridia 
and archegonia respectively). When the egg cell is penetrated by the 
spermatozoid another sporophyte is produced. Pteridophytcs are 
generally classified by spore-producing organs or sporangia which can 
be seen with a strong magnifying glass. 

KEY TO F AMILi 1•:s 

I. Sporangia borne on fronds or in spikes. Ferns. 
A. Sporangia large, with walls many cells thick, lacking an elastic ring 

(annulus), opening instead by slits or pores. Eusporangiatae. 
l. Sporangia in distinct spike; developing fronds erect or folded over before 

extending. Adder's-tongues .............................................. ). 0PHIOGLOSSAC~:AF. 

2. Sporangia in groups on the underside of the frond; the developing frond 
curled or circinnate. Giant fern.................. ........... . ....... .2. MARATTIACt:A£ 

B. Sporangia small with wa11s only one cell thick, usually in clusters on the 
fronds, opening by means of the annulus. Leptosporangiatae. 

I. Sporangia without stalks or with short stalks; the annulus not inter­
rupted by the stalk. 

a. Sori not marginal on specialized free ends of veins; fronds many cells 
thick. 

(I) Sporangia in spikes at the tip of the frond, or along the margins 
or pinnulcs; annulus transverse, just below the apex of sporangium 
.......................................................................................... 4. ScHrzAF.ACF.A~: 

(2) Sporangia in groups (sari) on t11e underside of frond; annulus 
oblique. 
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Sorus with few sporangia; savannah fern ................ 5. Cu:rcm-:NrAet:M: 
Sorus with many sporangia; tree fcrn .......................... 6. CYATnEACEAF. 

b. Sori marginal on free ends of veins (receptacles) with tubular or two­
lipped indusia (involucres) ; leaves filmy, usually one cell thick. Filmy-
fcrns .............................................................................. 3. HY~U:N0PHYU.ACt:AE 

2. Sporangia long-stalked; the annulus interrupted by the stalk .................... . 
....................................................................................... .............. 7. POl.YPOOIACEAE 

II. Sporangia borne in axils of scale-like leaves. "Fern Allies." 
A. Only one kind of s1>ore produced; plants usually tough, of moderate size. 

I. Stems with numerous small stifT leaves; sporangia Aat, with two valves. 
Club-mosses ............................................................................... 8. LvcoroorAet:Ai: 

2. Stems almost naked, with few tiny scale-like leaves; sporangia globose, 
with three valves .......................................................................... 9. Ps1I.OTAC£AE 

B. Two kinds of spores produced; plants weak and mosslike ............................... . 
.. ................................................................................................... 10. SEl,AGINHI.AC£Af: 

I. OPHIOCLOSSACEAE 

The Ophioglossaceae and l\faratliaceae constitute the eusporan­
giate ferns, characterized by the formation of large sporangia from 
subepidermal cells. Sporophytes of the Ophioglossaceae arc mostly 
small, terrestrial, or epiphytic with short erect rhizomes and fleshy 
or fibrous roots, and one or several leaves, the sporangia borne on 
specialized fertile spikes arising from a common stalk or from the 
sterile segment. The subterranean gametophyte depends apparently 
on endophytic fungi for nourishment. 1\ small, worldwide family of 
primitive ptcridophytes; of the three distinct genera, only Opliioglos­

s1w1 is known from Guam. 

l. Genus Ophioglossum Linnaeus 

Fronds usually simple, from short, unbranched rootstock with thick Aeshy to 
fibrous roots. Venation reticulate. Fertile segment a slender spike. A co,mo­
politan genus of 25 or 30 species occurring in varied habitats; two species in 
Guam. 

Terrestrial, plants 2-8 cm. high .................................................... 1. 0. nudicaule 
Epiphytic, plants pendent, up to 195 cm. long .............................. 2. 0. pendulum 

1. Ophioglossum nudicaule Linnaeus Ii.I.. Suppl. pl., 443, 1781. 
Plant perennial with sub-bulbous rootstock bearing fibrous roots and one 

to several leaves; common stalk 0.2-1.5 cm. long; blade ovate, apiculate at 
tip, 0.3-1.3 cm. long; fertile spike 1.5-6.0 cm. long; venation reticulate with 
primary set of veins including some free veinlets. 

Along road, about 1 mile north-northeast of Mt. Tenjo, Wag11cr 

3700; upland swamp on Ylig-Sigua Ridge. very rare. Rodin 6 JO. 

Pan tropical. 
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This species has not previously been reported from the Marianas. 
A large colony was discovered on July 27, 1945, in savannahs near 
Mt. Tenjo, growing in reddish soil among tufts of grass with Cheilan­
thes tenuifolia and Lindsaea ensifolia. A later visit, on August 20, 
revealed that the plants had become yellow and ragged. The species, 
therefore, may appear only seasonally. Rodin found only two speci­
mens at his locality. R. T. Clausen identified our material as Ophio­
glossum nitdiccmle var. tenerum (Mettenius) Clausen, but pointed 
out that the named varieties of this variable adder's-tongue probably 
have little significance. 

2. Ophioglossum pendulum Linnaeus, Sp. pl., ed. 2, 2: 1518, 1763; 
Gaudichaud, Freyc. Voy. Bot., 73, 290, 1827; and later authors. 
Ophioderma pendula (Linnaeus) Pres!; Safford, Contr. U. S. 

Nat. Herb. 9: 274, 1905. 

A large epiphytic plant with short rhizome bearing one or more, usually 
several, pendent strap-shaped fronds often one- to three-forked toward the 
tips, 35-195 cm. long with membranous texture and rippled appearance in nature. 
Venation reticulate. Fertile spike 10-25 cm. long, hanging on slender stalk 
inserted medially some distance from base of sterile segment. 

Upi, growing downward from forks of trees in limestone forest, 
alt. 175 m., Bryan 1270 (B.M.); near Agafia Airfield, growing from 
roots of Asplenium 11id11s, Wagner 3301; 4 miles south of Northwest 
Airfield, Wagner and Conover 3441; woods just north of Northwest 
Airfield, Conover 598; forest trees near Santa Rosa, Safford and 
Seale 1055 (U.S.N.H.); hanging from root mass of Microsorium 
pm1cfat11111, Mt. Santa Rosa, Wagner 3892; epiphyte attached to base 
of Asplenium n·idus, 5 miles south of Northwest Airfield, Conover 
524; on trunk of fallen Artocarpus tree, north of Northwest Airfield, 
Conover 598; northern plateau, Rodin 585. 

Tropical Asia to Polynesia. 

This curious plant is frequent in the forests of Guam, occurring 
especially in the root masses of bird's-nest ferns, where luxuriant 
plants occasionally form spectacular hanging sprays of long wavy 
fronds. The prevalent plant in Guam is 0. pendulum ssp. typicum 
Clausen, with la..x membranous fronds. Safford and Seale 1055 in 
part was cited by Clausen as the subspecies falcatum (Pres!) Clausen, 
which is mainly Hawaiian and differs in its more rigid texture and 
smaller size. The specimen cited appears merely to be a small frond of 
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the typical form. It has been collected at Sabaana, Rota, by the U. S. 
Naval Medical Research Unit No. 2 (Necker R520), and Hosokawa 
( 19, vol. 26, pp. 45-46) has reported it from Shinapal, Rota, and from 
the summit of Mt. Tappotyo, Saipan. The native name is leston. 

II. MARATTIACEAE 

Sporophytes terrestrial with coarse, often enormous, fronds, bear­
ing "stipules" at base of stipe. Venation circinnate. Sporangia sepa­
rate or grouped into "synangia" which open by pores or slits. A trop­
ical family of eusporangiate ferns; of the six genera only Angiopteris 
is known from Guam. 

1. Genus Angiopteris Hoffman 

Ferns with massive erect rootstocks and huge bipinnate fronds. The bases 
of the stipes and pinnae with swellings (pulvini). Sori made up of double 
rows of sporangia. Gametophytes flat and green. 

An Old World genus made up of numerous, very similar species. 

1. Angiopteris Durvilleana de Vriese, Mon. Maratt., 17, 1853 
(fig. 1). 
Angioptcris evecta of Swartz, Syn. Fil., 166, 395, 1806; Willde­

now, Sp. pl. 5: 69, 1810; and later authors; not (Forster) 
Hoffman 1796. 

? Angiopteris Bcccheyana of Hosokawa, Nat. Hist. Soc. Formosa, 
Trans. 26: 44, 1936; not de Vriese 1853. 

A huge plant with fronds 3-4 or more m. in height. Rootstock large; 
stipe bases with brown succulent stipules. Pinnae 80-120 cm. long, 2 cm. wide, 
the bases cuneate-truncate, the tip dentate-caudate, 1 cm. long; texture thinly 
herbaceous ; glabrous except for a few squamulae along costa. Recurrent or 
false veins running only 3-6 mm. from margin, between forked or simple 
veins. Sori 1-2 mm. from margin, with 6-10 sporangia. 

Sigua River valley, Grether 3721; ravine, Mt. Santa Rosa, Wagner 
3894; Aguada River valley, Conover 542; small gulch on northeast 
side of Mt. Tenjo, surrounded by sword-grass, alt. 320 m., Bryan 1247 
(B.M.); headwaters of the Ylig River, Rodin 602; wooded bank, 
Tolijuice River, Maemon Valley, Grether 4423. 

Rota, alt. 1,500 feet, Grether 4478; Sabaana, Necker s. n. 
Marianas, ?Tahiti, ?Philippines. 
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Fu:uR1•: 1.-.·lllyioplais /)11f"'l"illca11a, pinna. 

The type locality of Clc111c11tca pa!111ifon11is Cavanilles \,·as giYen as 
"Palapa, que cs una cle las Islas 11arianas" (-1-, p. 554). hut 1\'ce. the 
collector, visited only Guam and Tinian there ( Safford, 29. p. 26). 
'l'herefore, there is little doubt that the type was actually collected at 
Palapa near Point Espiritu Santu on Samar. where the iialaspina 
Expedition went from Guam. It differs from the Guam plant in the 
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narrower pinnae with false \'eins running close to the costa and in the 
much longer cauclate tips, and it is common in the Philippines. Chris­
tensen's reduction of A. /)11rvillca11a de Vriese pro parte to A. palmi­

formis was, therefore, in error. Our material from Guam agrees with 
de Vriese's description and figure of A. D11rvillca11a, collected by 
Gaudichaucl in the Marianas, in herbaceous texture, short false veins, 
and number of sporangia. Occasional specimens (Rodiu 602, Grether 
4423) have a thicker texture but agree otherwise with A. Durvilleana. 
It has not been reported recently either from Tahiti or the Philippines. 
A. c·vccta Hoffman is a similar plant but specimens from Tahiti have 
thicker leaf tissue with false veins extending close to the costa, and 
10-15 sporangia. A. Bccc/u•31a11a de Vriese, reported by Ilosokawa 
from Sarigan and ,\lamagan and, with a question mark, from Guam, 
was described from the Carolines as ha\'ing pinnae a foot or more in 
length, 9-10-11 sporangia, and the recurrent veins extending almost 
to the costa. All of these species arc similar and, construed broadly, 
have been placed with A. c1•ccta. 

Called the "giant fern" in Guam, this plant frequents shaded 
raYines and woods. in some places forming stands of primeval gran­
deur as in the damp ravine on the northeast side of 1Iount Tenjo. 
Gaudichaud reported it in the mountains along the Humatac River. 

IIr. IIYMENOPTIYLLACEAE 

Small plants called filmy-fems because of their thin leaf tissue. 
Sori in funnel-shaped or val\'ate indusia or involucres. Gametophytes 
green, mostly filamentous. Terrestrial or epiphytic plants of clamp 
shady places. A large mainly tropical family with 33 genera. three 
known in Guam but apparently not recorded elsewhere in the Mari­
anas. 

Terrestrial; fronds rigid and hristly .............................................. l. Cephalomanes 
Epiphytic; fronds mcmhranaccc,us. 

Fronds 3-10 cm. long, pinnate, not proliferous .................... 2. Crepidomanes 
Fronds 1-2 cm. long, palMate, prolifcrous .............................. 3. Gonocormus 

1. Genus Cephalomanes Pres! 

Terrestrial ferns with erect rhizomes; leaves rigid and simply pinnate. 
Tnvolucre cylindrical ( rarely obconic) ; stipes and rachis setose. 

Nine species of tropical Asia through Polynesia. 
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1. Cephalomanes Boryanum (Kunze) , an den Bosch, Syn. Ilym., 
11, 1859; Copeland, Philippine Jour. Sci. 67: 1, 68, 1938. 

Trichomanes Borya1111111 Kunze; Copeland, Philippine Jour. Sci. 
51: 2, 254, pl. 52, fig. 4, 1933. 

Trichomanes javanicttm of Merrill, Philippine Jour. Sci. 9 (C) : 
1, 41, 1914; and later authors; not Blw11e 1828. 

Fronds linear-oblong, 8-25 cm. long, 1-2 cm. wide, on stipes 2-8 cm. long. 
Stipes, unfolding fronds covered with dark hairs. Rootstock erect, with prop 
roots. Sori borne on upper side of upper pairs of pinnae. Involucres 2 mm. 
long with somewhat dilated mouths, and bristle-like receptacles, 4-5 mm. long. 

Guam E:rperimrntal Station 27, collected by J. B. Thompson 
(B.M.); stream banks, 200 yards east of Talisai River bridge, Mae­
mon Valley, Wagner 3597; close to waterfall, headwaters o( Ylig 
River, Rodin 616; Ylig Canyon, Rodin 692; muddy bank, Maemon 
Valley, Grether 4408; small stream about 3 miles south of Agat, 
Grether 4381; muddy bank, Geus River, Grether 4379. 

Micronesia and Polynesia. 

The Guam plant varies toward Cephaloma11es atrovirens Pres! in 
the not greatly dilated mouth of the inrnlucre (Copeland, 14, p. 255). 
It occurs frequently but locally in wooded valleys on damp stream 
banks in the volcanic areas of the island but not in the limestone woods. 

2. Genus Crepidomanes Pres! 

Small epiphytic ferns with thin creeping rhizomes. Fronds pinnately 
dissected, with false veins, and the midrib alate. Sori axillary, the involucrcs 
obconic, usually, with bilabiate mouths. 

Twelve species in the Old \Vorld tropics; one in Guam. 

1. Crepidomanes brevipes (Pres!) Copeland, Philippine Jour. Sci. 
67: 1, 60, 1938. 

Trichomancs brcvipes Pres!; Copeland, Philippine Jour. Sci. 51: 2, 
182-183, pl. 20, 1933. 

Trichomanes Jmmile of Merrill, Philippine Jour. Sci. 9 (C) : 41, 
1914; and later authors; not Forster 1786. 

Fronds 4-9 cm. long, 2 cm. wide, the segments usually less than 1 mm. 
wide. False veinlets present, the submarginal ones interrupted. Rootstocks 
widely creeping, 0.5 mm. thick, clothed with short dark-brown hairs. Invo­
lucre with distinctly valvate lips. 
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Near North Airfield, Grether 3583; epiphytic in wet woods, hilly 
country, Lonfit River valley, Grether 3719; on trees, Upi Road and 
Yigo, Guam E,1,·periment Station 208 (B.M.); trunks of trees in 
moist limestone forest, alt. 110 m., Bryan 1193 (B.M.); McGregor 
398 (E.B.C.); epiphytic, Geus River, Grether 4372. 

Philippines, Guam, Borneo, and New Guinea. 
Both of the specimens reported by Merrill as Trichomanes Jmmile 

are this species. It is apparently the commonest filmy-fern in Guam. 
It is most frequent in the damp limestone forests of northern Guam, 
where it occurs locally in mats at the bases of tree trunks, but it is 
found also in the southern part of the island. 

3. Genus Gonocormus van den Bosch 

Tiny epiphytic ferns with delicate wiry creeping rootstocks clothed with 
dark hairs. Fronds with flabellate venation, deeply incised; stipes proliferous, 
bearing additional fronds. Sori immersed in the tips of the segments. lnvo­
lucre tubiform-campanulate or dilated. 

A genus of one species, or many very closely related ones. 

1. Gonocormus minutus (Blume) van den Bosch, Hymen. Javan., 
7, pl. 3, 1861. 

Recognizable by the characters of the genus. Fronds of Guam specimens 
0.8 to l .4 cm. long. 

Growing on trunk of coconut, shady wooded base of cliff along 
Beach Road, about 1 mile northeast of Agafia, Wagner 3765. 

Africa to Polynesia and Japan. 
New to Guam. This mosslike plant is probably more common in 

Guam than its one collection would indicate; it is small enough to 
escape easy detection. Our specimens grew mixed with mosses on a 
coconut trunk in association with Pyrrosia, Davallia, and Antrophymn, 
from the bole of the trunk to about 15 feet above the ground. 

IV. SCHIZAEACEAE 

Ferns with terrestrial rhizomes and erect or twining fronds; char­
acterized by the transverse annulus at or just below the tip of the 
sporangium. Gametophytes simple or branched, flattish. Six genera, 
almost exclusively tropical; two in Guam. 

Fronds erect, wiry, dichotomously branched, small and rushlike .... l. Schizaea 
Fronds climbing, pinnate, lobed, long and vinelike ........................ 2. Lygodium 
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1. Genus Schizaea Smith 

Small grass like ferns; fronds usually narrow, triquetrous or flattish. 
Sporangia borne in narrow divisions at the tips of the branches. About 30 
species, all except one tropical; one local species. 

1. Schizaea dichotoma (Linnaeus) Smith, Acad. Turin, Mem. 5: 
422, pl. 9, fig. 9. 1793; Merrill, Philippine Jour. Sci. 15: 6, 539, 
1919; and later authors. 

An odd shiny-green plant with short horizontal rootstock and several 
fronds, 15-25 cm. long, with flattened wirelike stipcs, branching at the top in 
fanlike narrow segments. Sporangia in brown pinnately arranged divisions, 
2-3 mm. long, at tips of segments. 

Wet ravine, :\It. 'l'enjo, Grether -1320; rotten log on bank of 
stream, 10 ft. from water's edge in dense shade, 200-300 ft. alt., Ylig 
Valley, Sterrr 51, Rodin 621; on ground in moist dense woods, 
M oorr 37 5; on rotten tree stump. near wet-,,·ooded stream, 3 miles 
south of i\gat, Grether s. 11. (B. M.). 

Madagascar and tropical Asia through Polynesia and Melanesia. 

First discovered in Guam in 1918 by Peter Nelson on tree trunks 
at Cotot, associated \\'ith Psilo/11111 1111d11111, this plant is apparently 
rare in Guam. Its small size and usual occurrence in deep-shaded 
woods make it difficult to sec. Four of the known stations for this 
plant in Guam were on tree trunks or logs. 

2. Genus Lygodium Swartz 

Plants called "climbing ferns" because of their scandent fronds, with 
wiry climbing rachises, the pinnae aborting after producing two pinnules. 
Rhizomes subterranean. 

Mostly tropical ferns with about 30 species, of \\'hich two occur in 
Guam. 

Pinnae palmate; segments long-oblong ...................................... 1. L. semihastatum 
Pinnae pinnate; segments short and oval... ....................................... 2. L. scandens 

1. Lygodium semihastatum (Cavanillcs) Dcsvaux, Prodr .. in Soc. 
Linn. Paris, Mcm. 6: 203, 1827; Hooker, Syn. Fil., 436, 1868; 
Merrill, Philippine Jour. Sci. 9 (C) :1, 46, 191-1-. 
U grna se111ihastata CaYanillcs, Icones 6: 74, pl. 594, fig. 1, 1801. 
L-:ygodi11111 circi1111at11111 of Safford, Contr. U. S. Nat. Herb. 9: 273, 

1905; not (Burmann) Swartz 1806. 
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Climbing fern with palmate pinnulcs, the primary petioles 0£ the pinnae 
nearly obsolete, the secondary petioles 1-:? cm. long. Segments large, 6-15 
cm. long, 1-1.5 cm. wide. Sporangia borne in spikes along the margins. 

Along stream, Maemon \·alley. about 3 miles east of .\gat, 
Wagner 3837; wet bank in deep shade. 2 miles up Aguada Ri,·er 
valley, Co11oi•er 5+1; wet ra\'ine. ~It. Santa Rosa, Wagner 388i; 
Lonfit River Yalley, dryish base of hillside on cane, Grether 3707; wet 
banks of Sigua River, Grether 3816; headwaters of Ylig River, Rodi11 
606; edge of woods 1 mile rast of Mt. Tenjo .. ll oore 292; scmi-sann­
nah, Macmon Valley, Grether + 120. 

Philippines and Guam. 

Safford (29. p. 314) stated that L. dirlto/011111m Swartz and L. 
longifolium Swartz were rccorclcd from Guam, hut these arc now con­
sidered to be synonymous with L. circi111wt11111 (Burmann) Swartz 
( C. Christensen, 7, pp. 411-+ 12). :.Icrrill pointed out that the records 
of/,. circi11nal11m in Guam were probably based on the present species, 
which is distinguished by the scmihastatc bases of the segments, lack­
ing in L. circin11at111n. The two species are. however, similar in gen­
eral appearance. \Ve made an intensi,·e effort to find L. circi1111at11m 
in Guam, with no success, and we agree with ~lcrrill that L. circi1111a­
t11m was credited to Guam probably because of confusion with L. semi­
hastat11111. The latter is locally abundant in Guam, usually in woods 
and thickets along streams. The t11·ining fronds climb 10 or 15 or 
more feet abo\'e the ground. 

2. Lygodium scandens (Linnaeus) Swartz. Sch rad. Jour. Bot. 2: 
106, 1801; Gaudichaud, Frcyc. \-oy. Bot., 75, 297, 1827; and later 
authors. 
Hydroglossum scaude11s (Linnaeus) \ \'illdenow, Sp. pl. 5: 77, 

1810. 
Lygodium microphyllttm R. Brown; Pres!, Rel. Haenk. 1: 72. 

1825. 
Climbing fern with pinnate pinnae, the small pinnules rounded, wider 

at the bases, 0.5-1.5 cm. wide, 0.5-3.5 cm. long. on stalks 2-3 111111. long, primary 
petioles of the pinnae 1-3 111111. long. 

Along stream, 1 mile southwest of A.gaiia. Wagner 3310; edges 
of savannahs, Lon fit RiYer valley, Grether 371-1; on cane near stream, 
Masso River valley, Greflll'I' 3+30; ,\ga1ia marshes, Wagner 3763; 
Sigua River valley, Grether 3725; climbing on N ephrolepis hirsutula, 
edge of savannah, half a mile west of :.It. Santa Rosa, /Vag11er 38i3: 
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~Ierizo. north of village. climbing on sword-grass. alt. 80 m., Bryan 
1238 (R. ~I.); edge of small pond. half a mile northeast of :.\It. Tcnjo, 
Jloorc 302; savannah, ~lacmon \"alley. Grether 4397. 

Old \\'orld Tropics. 
As Gaudichaud said. "Cette Fougere est tres-polymorphe." 

The commonest form has small pinnules averaging about 0.7 mm. 
"·icle. and 1.8 cm. long, and occurs ahundantly in damp open savannah 
areas. Lygodium scandcns var. microphyllum (R. Brown) Schum­
mann and Lauterbach is this form. In damper and shadier places, 
however. forms of this plant may be found with very much larger 
pinnules. The species was collected by the U. S. Naval Medical Re­
search Unit No. 2 also at Sabaana. Rota (Necker RS28) and is re­
ported by Hosokawa from Saipan (19, vol. 25, p. 438). The local 
name is ala111brillo, according to Safford. 

\'. GLEICHENIACEAE 

Ferns characterized by dorsal sori with the few sporangia <,pen­
ing by longitudinal 1:,lits. the annulus transverse across the middle of 
the sporangium. Terrestrial plants. in many species with fronds of 
indefinite growth. Six tropical genera, only one in Guam. 

1. Gcnm, Dicranopteris Bernhardi 
Rootstocks usually branched and long-creeping. The fronds of indefinite 

growth, pinnate but aborting above the first pair of pinnae. each of which 
divides similarly, and so on, in some places producing dense tangles of 
fronds. Plants bearing hairs rather than scales. The vcinlets forked more 
than once. Sporangia 8-10 in a sorus. Foliate "stipulcs" at bases of pinnae. 

Represented in the Mariana;. hy one common species. 

1. Dicranopteris linearis (Burmann) Underwood, Torr. Bot. Cluh, 
Bull. 34: 2.J.9, 1907. 

Clcic/1r11ia li11caris (Burmann) Clarke; :.\Ierrill, Philippine Jour. 
Sci. 9 (C): 1, 46, 1916. 

Jlcrte11sia dicho/01110 (Thunberg) Hooker; Gaudichaud, Freyc. 
\Toy. Bot .. 301, 1827. 

Clcichcnia dichoto111a (Thunberg) Hooker; Safford, Contr. U. S. 
Nat. Herb. 9: 283, 1905. 

Dicra11optcris dic/10to111a (Thunberg) Bernhardi; IIosokawa, Nat. 
Hist. Soc. Formosa, Trans. 25: .J.2.J., 1935. 

Pinnae pectinatc, 25-40 cm. long, pale green. glaucous beneath usually, 
with leaflike "stipules" at their bases, 7-15 cm. long. 
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Rocky cliffs near Masso River. Grrthcr 3./-33; ,ret ravine, Mt. 
Tenjo. /Vag11cr 3745; saYannah. Lonfit Ri,·er Yalley. Grether 3716; 
edge of savannah, half a mile west of ~It. Santa Rosa, /Vaguer 3876; 
~aYannah, Maemon Valley, Gr<'fh<'r 4-J{l3, Grnh<'I' 4390. 

Rota: alt. 1.500 ft., Grether 4474. 
Pan tropical. 
Of this common Guam plant. Safford wrote that ''ln places where 

the sabanas have been burned 01·er the stiff erect stipes project a few 
inches oYer the surface, an<l often cause "·ouncls in the feet of the 
natiYes even when the latter are protected by leather sandals." The 
natiYe name for it is 111a11a. It is also called •·savannah fern" because 
of its abundance in the dry grassy areas. In steep. shaded valleys, as 
Mt. Tenjo, it sometimes forms dense stands of large plants. Gaudi­
chaud reported it in the Yolcanic mountains around liumatac. We 
have not found this plant in the limestone areas of the island. It is 
reported from Alamagan by IIosokawa. and probably occurs through­
nut most of the Marianas. 

\'I. CYATHEACEAE 

A large family of arborescent plants is that comprising the tree 
ferns. 'l'he rhizome (trunk) is ascending or erect. 1-15 meters high. 
Fronds in a crown, 1-4-pinnate. usually Yery large. Sori \\·ith or with­
out indusia, globose. Sporangia numerous with oblique annuli. Over 
800 tropical species, many very similar, in about eight genera, grow­
ing in humid areas. One species in Guam. and another in the north­
ern Marianas Islands. 

1. Genus Cyathea J. E. Smith 

Trunk erect, the leaves usually ovate. pinnately compound, in an arching 
or drooping crown. Stipes usually spiny or muricate. the bases clothed with 
scales. Veins free. Sporangia with or without indnsia, the annuli not inter­
rupted by the pcdiccl of the sporangium. 

1. Cyathea lunulata (Forster) Copeland. B. P. Bishop Mus., Bull. 
59: 37, 1929 ( fig. 2). 
Afsophila haenkci Pres!, Rel. Haenk. 1: 68. 1825; Safford. Contr. 

U. S. Nat. Herb. 9: 390, 1905. 
Cyathea hacnkei (Pres!) Merrill, Philippine Jour. Sci. 15: 6, 540, 

1919; ITosokawa, Nat. Hist. Soc. Formosa, Trans. 26: 49, 
1936. 
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FrcuRr,: 2.-C)•athea /111111/ata, pinna and portions of stipe; inset: pinnule, 
and scale from stipe base. 
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Alsophila 111ari<11111a Cauclichaud. Freyc. \·oy. Bot., 73. 365-366, 
1827. 

Alsophila c.rtc11sa of 1Ierrill. Philippine Jour. Sci. 9 (C) :41, 1914; 
Kanehira. Dept. .\gr. Kyushu ]mp. Cniyersity. Jour. 4: 6, 
246. 1935: not C. Christensen, 1906. 

Trunk 3-5 or more metl·rs in height. surmounted by a crown of eight to 
12 or more ovate-oblong fronds two meters in length, tripinnatc, the ultimate 
stgments adnate. 2-2.5 mm. wide. 6-10 111111. long. Scales at base of muricatc 
,ripe pale straw color with marginal dark setae that break off easily, avrrag­
ing about 3 X 12 mm. and curvccl-lanceolate. Stipes of large fronds 25-30 
cm. long. 1.7 cm. in diameter 10 cm. from base. Sori submedial with mcm­
hranous indusia, about eight pairs on (•ach side of costulc. the last pair of 
s<•ri usually 1.5 or 2 mm. from pinnule- tip. Costac of pinnulcs with numerous 
articulate pale hairs 1 mm. in length. mixed with a few white squamulcs, 
0.1-0.2 mm. wide at base, with irregular divisions. and 0.2-0.7 mm. in length; 
these squamules arc especially abundant at the bases of the costules of the 
5egments, and arc here also mixed with hair,. J uvcnile plants con~picuously 
clothed with long pale hairs. 

\\"et raYine, 1[t. Tenjo, 1T'ag11cr 37./2, Gilberts. 11., Rodin 75+. 

Polynesia and ~licroncsia. 

Specimens of CyalhM !111111/ata from Fiji, Samoa, Palau, and 
Guam show that the scales and hairs Yary from one population to 
another. Thus the pale straw-colored scales of the stipe-hases in the 
Guam plant arc similar to those from Fiji, but the latter usually have 
narrow <lark margins. In Samoa the fronds are glabrous beneath, 
but with some small ontle. pale. subullate entire scales, sometimes 
also on YCins which haYe a few appressed. articulated hairs ( 10, 
p. 29), and two specimens examined ( Setchell 73 and U. S. South 
Pacific E.rp. s. 11.) reveal the desrrihcd scales conspicuously at the 
basal third to half of the segm('nts. Plants from Fiji arc almost gla­
brous but the hairs may he found on the lips of some pinnae. and 
ffales may occa~ionally he found (JI. St. 10h11 18098). One Fiji 
,pecimen. Gillespir -1215, ..,hows small dark-brown scales on the cos­
mies of some pinnae. Palau specimens seem to lack both the hairs 
and the scales on the mmor rachises beneath, and show only tiny 
brown rhaffy scales. Frond shapes and habits of the plants of the 
different islands appear to he the same, judging from photographs of 
Ii,•ing plants. Pinnae of plants from each locality are the same in 
shape. except that Palau specimens are more sharply clenlate at the 
pinna-tips. The Palau plant is the most distinctiYe. but is still close 
to the others. 



46 Bernice P. Bishop l\Iusc11111-0ccasio11al Papers XIX, 2 

This is a rare fern in Guam. confined to one or two of the steep 
shaded valleys in the southern. rnlcanic part of the island. It grows 
with Augioptcris D1tr'z,il/ea11a. Tn the one locality where we know it, 
there were sr,·cral fully de,·cloped trees, some decaying trunks of old 
ones, and a few juvenile plants. It may he nearing extinction here. 

An additional tree fern. C31athca ara111aga11c11sis Kanchira is found 
in the northern l\Iarianas. on Aramagan and Sarigan Islands (Hoso­
kawa 19, vol. 26. p. 50). It differs from Cyathca l1111ulata in the short­
spiny stipe and rachis. the scurfincss of the axes, many amorphous 
squamulcs. and in the branched trunk. 

VII. POLYPOD[/\CEi\E 

These ferns are the most adrnnced in ernlution, made up of plants 
of many different habits. and with rhizomes and fronds of a wide 
variety of forms. The sporangia arc long-stalked with a Yertical 
annulus. and arc borne on specialized fronds or entirely covering the 
underside of fertile blades or arranged in lines or clusters ( sori) 011 

the undersides or edges of the unmodified blades. Indusia are present 
in many forms. or lacking. Gametophytes are flat and green. By far 
the largest family of ferns. cosmopolitan in distribution, including 25 
of the fern genera known in Guam. Recent ptericlologists divide this 
large assemblage into more natural. smaller groups. 

Sporangia covering underside of fertile frond. or not in definite sori. 
Sporangia in contracted tip: frond simple ......................................... 20. Belvisia 
Sporangia not in specialized tip: frond compound. 

Large leathery fern of marshes: rachis green: pinnae entire ....... . 
..... ........... ........................................................................................ 14. Acrostichum 

Medium-sized• herbaceous fern of woods: rachis purple: pinnae pin-
natilid ................................... .................. ............................... ..5. Stenosemia 

Sporangia grouped into definite sori. 
Sori marginal or submarginal. 

Fronds linear, grasslike ........................................................................ 24. Vittaria 
Fronds elliptic, not linear, dimorphic, the sterile simple ............ 18. Humata 
Fronds pinnate or further dissected. 

Sori continuous in long or short lines. 
Indusium not formed from or by the margin, but opening toward it. 

Plant chaffy, epiphytic; pinnae articulate .................... 17. Nephrolepis 
Pbnt almost glabrous, terrestrial or climbing: pinnae not 

articulate .............................................................................. 10. Lindsaea 
lnclusium formed from or by the margin. 

Pinnae dimidiatc: sori strongly curvcd ............................ 16. Adiantum 
Pinnae more symmetrical, not dimidiale, sori not strongly curved. 

* l\ledimn-size<l ferns as use<l here a,·eragc from 40-90 cm. tall. 
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Veins free ............................................................................ 15. Cheilanthes 
Veins anastomosing, or connected by marginal soriferous veinlets. 

Soft, fleshy, aquatic plant, fronds usually strongly dimor-
phic .............................................................................. 13. Ceratopteris 

Herbacl'ous terrestrial plants. fronds not strongly dimorphic 
( uniform, except in P. c11sifor111is) .................................. 12. Pteris 

Indusium absent, veins anastomosing copiously ............. 5. Stenosemia 
Sori short and wide, not linear. 

Indusium reniform, pinnae articulate, deciduous .......... 17. Nephrolepis 
Indusium square, oblong, or half-cup shaped, pinnae not articulate. 

Fronds coriaceous, glabrous. 
Indusium longer than wide, epiphyte .............................. 19. Davallia 
Indusium as wide as or wider than long. terrestrial plant.. ........... . 

......................... ...... . ......... .... . .......................... ... 8. Sphenomeris 
Fronds herbaceous, hairy .................................................. 9. Microlepia 

Sori dorsal, not marginal. 
Sori linear. 

Sori borne one on each siclc of co,ta .......................................... 6. Blechnum 
Sori more numerous, not on side of costa. 

Veins parallel, free ................................. ............................. 7. Asplenium 
Veins anastomo~ing........... . ............................... 25. Antrophyum 

Sori oruicular or elliptic, not linear. 
Veins free. 

Underside of frond covered with pale \\"ax glands .... 11. Pityrogramma 
Fronds without whitish wax glands. 

Fronds simply pinnate, pinnae articulate and deciduous ..................... . 
................................................. .............................................. 17. Nephrolepis 

Fronds more compound, pinnae not articulate. 
Fronds 2-3-pinnatc, hairs blunt, with frequent tannin-filled cells. 

sori inclusiate .......................................................................... 3. Ctenitis 
Fronds 3-pinnate. hairs needle-shaped. with all cells clear, sori 

apparently exinclusiatc ........................................................ 2. Lastrea 
Veins anastomosing. 

Sori with indusium; plants usually terrestrial. 
Veins anastomosing only between segments (along costa in C. 

Warb11rgii) ................. ....... ......... . .................................... 1. Cyclosorus 
Veins anastomosing elsewhere....................................... . .... 4. Tectaria 

Sori without indusium; plants usually epiphytic. 
Lamina with stcllate scales ...................................................... 23. Pyrrosia 
Lamina without stcllate scales. 

Fronds simple or pinnatifid ............................. ... 22. Microsorium 
Fronds pinnate, the pinnae articulate .................... 21. Goniophlebium 

1. Genus Cyclosorus Link 

Usually medium-sized ferns 1Yith pinnate fronds, the pinnae in 
most species lobed. Veinlcts simple and one or more pairs joined to a 
secondary veinlet which runs out to the bottom of the sinus. Sori 
usually round; indusium present or not. The majority of species are 
paleotropical. The Ne1\· \\·oriel g-enus Go11ioptcris, 11·hich differs in 
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possessing branched hairs. i:, yery similar, and the pantropical genus 
Lastrca, which is separated hy its entirely free veins, is also very close. 
SeYen species of Cyclosorus occur in Guam, se,·eral of them very 
similar. 

Plants always small: pinnae not lobcd ............................................ l. C. Warburgii 
Plants usually of medium size: pinnae lobed. 

Basal pinnae (2-18 pairs) reduced into auricles or abortive. 
Texture thick; 2 or more pairs of veins united ............................. .4. C. unitus 
Texture thin; 1-1.5 pairs of veins united ........................... 5. C. maemonensis 

Basal pinnae not reduced. or only slightly smaller. 
Sori confined to lobes, leaving a wide sterile space along costa. 

Texture herbaceous: scales lacking from costa beneath; many habi-
tats but not a marsh fern ...................................................... 3. C. interruptus 

Texture almost leathery: scales borne on costa beneath; a fern strictly 
of marshes ......................... ...... . .... ........................... 2. C. goggilodus 

Sori not confined to lobes. thus leaving no sterile space. 
Fronds only sparsely hairy: indusium with very short hairs; segments 

closest to rachis usually not enlarged .................................... 6. C. dentatus 
Fronds hairy; indusium with numerous long hairs: lobes of basal 

pinnae closest to rachis usually enlarged ........................ 7. C. parasiticus 

1. Cyclosorus Warburgii (Kuhn et Christ), new combination (fig. 3). 
Aspidi11m Warb11rgii Kuhn ct Christ; \Varburg, Monsunia 1: 81, 

1899-1900. 
Dr'yopteris depaupcrata Copeland, in Merrill, Philippine Jour. Sci. 

9 (C): 44, 191-1-; and all later authors. 

Rootstock erect. 2-5 cm. tall, with numerous pinnate fronds 12-30 (41) 
cm. long, tapering in both directions. The very short stipe, rachis, and costae 
are downy with short, pale-brown hairs, and scattered hairs are borne on 
lamina. Veins anastomosing along costa. Pinnae entire or slightly wavy, 
alternate, ascending, 15-25 pairs. Sori round, medial, confined to the lowest 
ninlets. 

Xear Tolijuice, along stream banks. 200 yards east of Talisai 
Ri,·cr bridge. Maemon \"alley. 3 mile., east of Agat, Wagner 3598; 
on rocks in midstream, half a mile from Tolijuicc, l\Iaemon Valley, 
Wag11C'r 3833; gro\\'ing "·ith .·lsplrnium 1111ilatcralc on rocks, 'l'olijuice 
Ri,·er, Macmon Valley, Grether ./-·12-1-. 

New Guinea and Guam. 
The New Guinea plant first gi,·en this specific name by Kuhn and 

Christ has since been construed as PhC'gopteris debilis Mettenius (25, 
p. 223), described from . \mboina. but this reduction does not appear 
to be correct. The present plant differs in ha \'ing evident indusia, 
uniseriate sori, and nearly or quite entire pinnae. l\Iettenius' figure 
(25. pl. G, fig. 1) is unlike our plant. . lspidi1u11 Tf'arb11rgii var. rcti-
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culatum Kuhn and Christ is apparently the more normal form oi our 
species, with reticulate YCnation. ,,·hilc the form described as typical 
represents the reduced condition with free Yeins. Comparison of the 
Guam plant with Cle111e11s 6512 from the 1[onge Ri,·er in 1Iorobe, 

FrCURf: 3.-Cyclosnrus /f'ar/mrgii. 

New Guinea, and a specimen from the Rosenstock IIerbarium col­
lected by Hamler at Sattelburg (G. C.) rcYeals a close resemblance. 
The Guam plant averages somewhat larger. Grether 4-1-21 contains 
a set of unusually luxuriant specimen~. the largest 41 cm. tall. 
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This notable little plant gro\\';- along streams locally in the Mae­
mon \"alley in southern Guam. It occurs on the banks just above the 
water's edge, and may also he found growing on rocks in midstream. 
For leading us to Tolijuice (''natural bridge" in Chamorro), we are 
grateful to Felix Carbulliclo of . \gat. 

2. Cyclosorus goggilodus tSchkuhr) Link, Ilort. Bero!. 2: 128, 
1833. (Spelling emended from C. go11gylodes. Sec St. John, Torr. 
Bot. Club, Bull. 72: 1. 22-23, 1945.) 

Dryopteris go11gylodes ( Schkuhr) 0. Kuntze: ~Icrrill, Philip­
pine J our. Sci. 9 ( C) : 43. 1914: and later authors. 

Polysliclw111 serrula/11111 (\\'illdeno\\') Gaudichaud, Freyc. Voy. 
Bot.. 325. 1827. 

Rootstock long-creeping. prc,duci11g fronds at intervals of 0.5-2.0 cm. 
Fronds almost leathery, 60-100 cm. long, pinnate, the basal pinnae not re­
duced. Stipe and rachis glabrous. Pinnae rather distant, 5-12 cm. long, shal­
lowly pinnatifid with pointed ,ef?mcnts . .2-3 mm. long. Sori mar:~inal on the 
segments. Upperside ((labrons. the underside hairy with sparse pale-brown 
scales along the midribs of pinnae. 

~ortheast end of .\gaiia mar::.hes, IT'ag11cr 3610; rice marsh on 
hillside above road, north ::;icle of l\lt .. \lifan, Wagner 38-10. 

Pantropical. 

This fern occurs only in marshes, and is most abundant in Guam 
in the marshes east of Agaiia. It grows in deep grass, frequently in 
company with Arroslic/111111 a11rc11111. \\'here it is most luxuriant, the 
fertile fronds are 1mco111111on. Gaudichaud found this plant also in 
Rota and Tinian. 

3. Cyclosorus interruptus (\\'illclcnow) Ching, Fan Inst. Biol.. Bot. 
Bull. 8: 4, 184, 1938. 

Aspidi11111 op11lc11/um Kaulfuss. Emnn. Fil., 238. 1824. 

Dryoptcris c.rlc11sa (Blume) 0. K11ntzc; Hosokawa, Nat. Hist. 
Soc. Formosa, Trans. 26: 75. 1936. 

Rootstock creeping. Fronds herbaceous. 40-200 cm. long. pinnate, the 
pinnae 8-25 cm. long, 0.8-2.0 cm. wide, lobed, the segments rounded or some­
what pointed, 2-6 mm. long. The lowest pair of pinnae occasionally reduced, 
the lower 4-5 pairs with attenuate bases, the remainder with oblique truncate 
bases. Underside of pinnae sctosc or nearly glabrous and with or without 
sparse or copious yellow globular glands on vcinlets. Sori marginal. on seg­
ments only, sometimes restricted to tips of segments. 1-2 pairs of veins 
anastomosing. 
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Near Northwest 1\irfield. Grether 3651; in savannah, Lon/it 
RiYer nlley, Grether 3710.1; in shaded ravine, Lon/it River valley, 
Grrthrr 3710B; brushy meadow. half a mile west of Mt. Santa Rosa, 
Wagner 3868; wet ravine near junction of Lonfit and Sigua Rivers, 
Grether 3817; in woods in the Agana marshes, Wag11rr 3762; Signa 
River valley, Grether 3768; beneath coconuts and open forest, Yigo, 
alt. 180 111., Bryan 1139; Mt. Santa Rosa, Glass111a11 172; Agafia 
Spring. 1.5 miles northeast of Agafia, Glass111a11 129; Oca Point. in 
jungle, Glassman 22; terrestrial. Maemon Valley, Grether 4399. 

Rota: alt. 50 ft.. Grrthcr 4490; alt. 800 ft., Grrthrr 4470; alt. 1,000 
it .. Grether 4484. 

Tropical Asia, the Philippines, :Micronesia, and Melanesia. 

Of Cyclosorus i11terr11pt11s, Ching (6, p. 185) wrote, "Very near 
C. r.rtcnsus (Bl.), the species differs in narrower and less deeply cut 
pinnae with short deltoid segments. much broader sterile space along 
costa and regularly anastomosing veins, which are either naked or 
only sparsely glandular underneath." Large series of specimens from 
many localities, however, reyeal that there are no constant differences 
between these types. Of C. e.rtrnsus, Ching (6, p. 183) describes the 
underside as glabrous except for the copious yellow glands. Yet New 
World material from Trinidad and Tobago. where it has been intro­
duced, though especially referable to C. c.vtcnsus because of its deep 
lobes and glandularity, shows the presence of numerous hairs. Speci­
mens from Guam, on the other hand, which have been referred to C. 
interruptus on the basis of shallow lobes and consequent development 
of more anastomosing veinlets below the sinus, show an extensive 
development of yellow glands ( U.S.N.H.: Safford and Seale 1086, 
1087). The number of paired veins, used to separate these plants, 
depends upon the varying depth of the lobes; some with very deep 
lobes having but one pair of connected veinlets, some with none, 
thereby fulfilling the free-vein feature of J,aslrca. There are no vis­
ible differences in the stipes. Specimens which curled in drying give 
an illusion of having longer lobes than if they were pressed flat. C. 
intcrruptus and C. cxteusus have Yarious intermediate forms, and 
represent, apparently, mere varieties of one species that may be quite 
distinct in some places but not in Guam. 

Locally, C. i11tcrrupt11s is the commonest C-yclosorus and is one of 
the most numerous ferns on the island. It occurs in a wide variety of 
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habitats: in woods, wet ra,·incs. edges o[ fields, and eYen on limestone 
rocks. 

4. Cyclosorus unitus (Linnaeus) Ching-. Fan Inst. Biol., Bot. Bull. 
8: 4,192, 1938 (fig. -1-). 
Polystich11111 1111itwn (Linnaeus) Gaudichaud, Freyc. \Toy. Bot., 

325, 1827. 
Dryopteris uuita 0. Kuntze; Ilosoka,ra. Nat. Hist. Soc. Formo~a. 

Trans. 26: 77, 1936. 
Tectaria scrrata CaYanilles, Descr. pl., 251, 1802. 
Aspidiwn scrratum Swartz. Syn. Fil., 2-1-6, 1806. 
N ephrodiu111 II aeukca1111111 Pres!, Epim. Bot., -1-6, 18-1-9. 
Dryoplcris Ilacnkea11a (Pres!) 0. I(untze. Rev. gen. pl. 2: 812. 

1891; Merrill, Philippine Jour. Sci. 9 (C) :43, 191-1-; and 
later authors. 

Dryo/Jteris cucullata (Blume) Christ; l\Ierrill, Philippine Jour. 
Sci. 9 (C): 43, 191-1-. 

? Dryoplcris sophoroidi:s of J(anehira, Dept. 1\gr. Kyushu Imp. 
University 4: 6. 251. 1935: not (Thunberg) 0. Kuntze 1891. 

Nephrodium !llultili11catu1n of Schumann and Lauterbach, Flora 
der deutschen Schutzgebietc in dcr Si.idsee. 113, 1901; not Pre~! 
1836. 

Rootstock creeping. Fronds pinnate, their texture leathery, 20-100 cm. 
long, abruptly reduced at base into 1-11 reduced or completely abortive pinna<!. 
Stipe and rachis pubescent. Normal pinnae 2-16 cm. long, 0.3-1.5 cm. wide, 
lobed, the segments shallow and sharp-pointed. Veinlcts impressed above. 
raised below, several pairs joined into an excurrent veinlet. Upper side 
nearly glabrous, and dark green, shiny; u11clersicle paler and hairy. Sori 
formed on all veinlets clown to midrib, no sterile space remaining. 

In damp ravine, Sigua River rnlley, Grether 3731; ravine at jum:­
tion of Sigua and Lonfit Rivers, Grether 3818; on exposed bank in 
hilly savannah, 2.5 miles southwest of Agafia, Wagner 3699; along­
streams in wet, wooded valleys near J\gafia, Wagner 3303; dry hill, 
Masso River valley, Grether 3./-38; banks in marshes at Agafia, Wag-
11er 3761, Grl'fhcr 3822; Mt. Tenjo, alt. 320 m .. Br_va11 1099 (B.1I.): 
muclcly stream bank, Macmon Valley, Grethl'r 4417. 

Rota: alt. 50 ft., Grether -!+89; alt. 500 ft., Grether 4180. 

Tropical Asia. Philippines. l\Iicronesia, :Melanesia, and Polynesia. 

Christensen examined CaYanilles' type of Tectaria serrata, which 
is identical "·ith Pres!\; type of X <'Phrodi111n Ilaenkeanurn, the speci-
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mens collected by Haenke at umatac in Guam; the only difference 
found between N. Ha.c11kca11u111 and Cyrlosorus m1it11s was the pres­
ence of one pair of abortive pinnae rather than se,·cral. He considered 
this character "scarcely of specific value" (9. p. 16). Our specimens 
vary considerably in the number of reduced pinnae. the minimum 
m1111ber of pairs being two. On old fronds the aborti,·e pinnae are fre­
quently lost by breaking off. The most remarkable feature of this fern 
in Guam is the degree of variation in size in different environments; 

FIGUHJ-: 4.-Cvclosorns w1it11s: on left, small form. exposed bank in savannah, 
mile north nor.theast ::IIt. Tenjo, 1/"agucr 3699; on right, large form, dark 

ravine, Sigua River nllcy Grether 3731. 

in dry savannahs occur leathery midget plants one-fifth as large as the 
giant thinner ones of damp ra,·ines [ Cyrlosorus Harnkca1111s (Presl) 
Ching. 6, p. 194]. The species is common in Guam. and is recorded 
by Gaudichaud also from Rota and Tinian: it is reported from the 
northern :\farianas J slands by IIosoka wa. 
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5. Cyclosorus maemonensis, new species (fig. 5). 

Cyclosorus C. parasitico, C. dentato, C. adenophoro ct C. heterocarpo 
affinis, rhizomale repente, pinnis basalibus reductis vel abortivis pluribus, et 
lamina utraque facic glandulis minutis ornata distinctus. 

Rootstock creeping. Fronds 70-120 (195) cm. in length, lanceolate, with 
16-20 pairs of normal pinnae and 17 (11-18) pairs of reduced pinnae, the basal 
ones very small, reaching to within 4-8 cm. of the stipe base. Middle pinnae 
pinnatifid, 5-12 (18) cm. long. 1.0-1.7 (2.1) cm. broad, 1-1.5 pairs of veinlets 
anastomosing, with copious yellow glands helow, and fewer above, hirsute 
on both surfaces. Rachis and stipe densely hirsute. Dark brown ciliate scales 
on rootstock, at stipe base, and rarely above on the rachis, where they arc 
promptly deciduous. Sori medial, indusiatc, the indusium glandular and pro­
vided with a few short hairs. 

Growing abundantly in damp rm·ine below the old dam, Mt. Tenjo, 
Wagner 3746 (type, in University o[ California IIerbarium 700521); 
in woods along stream, 200 yards cast o[ Talisai River bridge (3 miles 
east of Agat), Maemon Valley, Wagner 3595; Mt. Tenjo, alt. 300 111., 

Bryan 1250; wet rayine, Mt. Santa Rosa, Grether 4323; on muddy 
bank, 'l'alofofo River, Grether 4329; muddy bank of small stream, 3 
miles south of J\gat, Grether -1-383; wooded banks, Geus River, 
Grether 437-1-. 

Endemic to Guam. 
The present species is one o( a group of similar appearance, and 

differs from other members of the group in the combination of creep­
ing rootstock, numerous reduced to abortive basal pinnae, and lamina 
generally glandular on both surfaces. Polysticl1m11 co11sa11guine11111 

Gaudichaud ( 16, p. 331) differs in cb,cription from this species in 
having fasciculate fronds and slipitale pinnae. Also the dwindling 
abortive pinnae al the base of the froncl of C~/closorus macmonensis 
are sufficiently conspicuous to warrant more note than the gradu­
ally smaller inferior pinnae of his description; and his stres,ing or 
the scales on the stipe and rachis disagrees with the very few that we 
find on our material. 'With only the description of his Guam plant at 
hand it is not possible to identify the present plant with it. 

The Saipan plant referred lo by Kanehira (20, p. 250), as Dryop­
teris adenophora C. Christensen may be the plant described here. True 
Cyclosorus acfr11ophorus (C. Christensen) Copeland differs in the 
erect rootstock and in the large disciform protuberances at the bases 
of the lower pinnae, which are much less developed in the present 
plant. The latter is immediately separable from C. de11tatus and C. 
parasiticus, which often grow with it in Guam, by the usually larger 
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FrccRE 5.-Cyclosorus 111acmo11c11sis, type. 



56 Bernice P. Bishop Jl11sc11111-Orcasio11al Papers XIX, 2 

size. and the presence of the 11 to 18 pairs of earlike, progressively 
distant, reduced pinnae in the km·er part of the frond. C. hctcrocarpus 
{Blume) Ching resembles C. adc11ophorus. and, like it, has an erect 
rootstock; it differs from C. 111ar111011r11sis in this respect and in the 
presence of glands bcloll" only. 

This new species is characteri~tic of woods in damp stream val­
leys in the southern half of Guam. and in the ,rnoded raYines on Mt. 
Santa Rosa in the north. It is Yery local. but it is usually abundant 
where it does occur. 
6. Cyclosorus dentatus (Forskftl) Ching, Fan 111cm. Inst. Hiol., Bot. 

Bull. 8: 206. 1938. 
Dryopteris dc11/ala (Forskftl) C. Christensen, Kg!. Danske Viel. 

Sclsk. Skr. VIII. 6: 2-l-. 1920. 
Pol_\'slich11111 111olle ("\\'illdcn0\1·) Gaudichaud, Freyc. Yoy. Bot., 

326. 1827. 
Dryopteris moll is (\\'illclenoll") Hieronymus; JTosokawa, ):at. 

Hist. Soc. Formosa. Trans. 26: 78. 1936. 

Rootstock usually horizontal and creeping. Frond 40-90 cm. long, the 
lower 1-3 pairs of pinnae somewhat shortc:r and defl<'xcd. Lower pinnal' usually 
without extended basal se,-:ments. :.[iddlc pinnae 9 11 ( 15) cm. long, 1.5-2.0 cm. 
broad. cut just kss than one-half the way dmrn into rounded scg-ments ( <'Xcept 
in Ycry luxuriant plants). F.xnirrcnt vein kt joined by hasal pair of vc.:inlcts and 
nnc or two more n·inkts. Pinna(' spar,dy short-hairy. Indusium with very 
short hairs. Easily confused with C. f>arasitirns. 

Common along Fonte River. 1 mile southwest of ~\gafia_, Wagner 
3307. ff'ag11cr a11d Cono,•cr 3393; :-It. Tcnjo. Grether ./321; muddy 
banks, Talofofo l{ivcr. Grether 1328. muddy bank. Ceus River, 
Grcthrr .f.376: muclcly hank of small stream, 3 miles south of ,\gat, 
Grether ./382, 4381, -/385: ,emi-sarnnnah. 1faemon \'alley, Grether 
./-118. 

Pantropical. 
This species is locally frequent hut apparently not as common as 

C. parasitirns. to which it is , cry similar and closely related. It is 
found especially in damp bamboo thickets and on muddy banks along 
streams. A series of um1sually luxuria1 t plants, Grether 4382, 438./, 
and ./385, presents an appearance quite different from the usually 
smaller Guam form of this species. The pinnae of the largest oi these 
:,pecimens are 15 cm. long. 2 cm. hroacl. and arc cut two-thirds of the 
way to the costa. Gauclichaucl reported this species also in Rota ancl 
Tinian. 
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7. Cyclosorus parasiticus (Linnaeus) Farwell, Am. Midi. Nat. 12: 
259, 1931. 
Dryopteris parasitica (Linnaeus) 0. Kuntze; Safford, Contr. U.S. 

Nat. Herb. 9: 273, 1905; and later authors. 

Rootstock horizontal, creeping. Fronds 40-150 cm. long, the lower pinnae 
of the same size as those above. The anterior basal segment of the lower 
pinnae extended and larger than the other segments. Middle pinnae 12-15 
cm. long, 1.3-1.8 cm. wide, cut half-way down into somewhat pointed seg­
ments. Excurrcnt veinlct joined usually only by basal pair of veinlets. Pin­
nae usually copiously hairy. Sori in partly fruiting fronds very often only a 
pair at the base of each segment, the indusia with numerous long hairs. 

Brushy meadow, half a mile west of lHt. Santa Rosa, Wagner 
3869; wet ravine, Lonfit River nlley, Grether 3708; wet ravine below 
dam, Mt. Tenjo, Wagner 3747; dry place near edge of woods, North 
Guam, Grether 4312; near Merizo, Grether 4317, Grether 4318; Mt. 
Tenjo. Grether ./319, Grether 4322; i\nao Point, Grether 4331; Mae­
mon Valley, Grether .J.389; wooded bank along small stream, about 3 
miles south of Agat, Grether 4387; l\It. Santa Rosa, Sturtevant 34. 

Range more limited than that o[ C. d1mtatus; tropical Asia, Japan, 
Formosa, Korea, and the Pacific islands. 

This plant is generally common in Guam, occurring in a variety of 
habitats, but especially in shaded damp ravines and brushy places in 
meadows. Most of the specimens are without glands, as arc forms in 
South China and elsewhere. An unusually large rhizome, 28 cm. long, 
is shown by Grether 4214. The two collections from l\Ierizo comprise 
plants of very different appearance: Grether 4318 is the usual hairy 
form, but 4317 is more nearly glabrous, the lower pinnae are a little 
reduced, as in C. de11tat11s, yet the anterior basal lobes of the lower 
pinnae are much enlarged, as is characteristic of C. parasiticus, and 
are coarsely dentate. Except for the reduced pinnae 4317 resembles 
Wagner 3869, which in the field had a rather different appearance 
from typical C. parasiticus. ·with these exceptions, however, the pres­
ent plant is quite constant and can readily be separated from C. den­
talus in Guam. 

Also known [rom the l\rarianas is Cyclosonts tnrncatus (Poiret) 
Farwell. Collected in Rota by Hosokawa and by Grether (alt. 500 ft., 
Grether 4495), it differs from species definitely known in Guam by its 
erect woody rhizome, tall tufted and almost naked fronds, truncate 
segments, and naked sporangia. Polystichum co11sa11gui11e11m Gau<li­
chaud, mentioned before under C·yclosorus mae111011e11sis Wagner and 
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Grether, may be a form of C. tnmcalus. Aspidimn meniscioides 
(Willdenow) Kaul fuss was credited by Kaulfuss (21, p. 231) to 
Guam, but it is otherwise known only from tropical America. 

2. Genus Lastrea Bory 

Moderate-sized ferns with once to several times pinnate fronds. Veinlcts 
free. Sori round, indusiate or not. A cosmopolitan genus of many species of 
terrestrial habitats; only one known in Guam. 

1. Lastrea Torresiana (Gaudichaud) Moore, Ind. Fil., 106, 1858. 
I'ol'ystichum Torresia11um Gaudichaud, Freyc. Voy. Bot., 33, 1827. 

Rootstock short, erect. Fronds pale green, tripinnate, and covered with 
sparse hyaline needle-like hairs of one to several cells, 50-100 cm. tall, triangu­
lar, the middle pinnae up to 22 cm. long. Stipe and rachis pale straw-colored 
and practically bare. Stipe base with ciliate dark scales which leave rough 
spots after falling. Sori apparently without indusia. 

Tributary of Fonte River, 1 mile southwest of Agaiia, Wagner 
3391, Conover 510; wooded ravine, Mt. Santa Rosa, Wagner 3885. 

Old World tropics. 
This plant has not been reported here since Gaudichaud's descrip­

tion of Polystic/11un Torresia11um from the Marianas. From charac­
ters of cutting, sori, articulate hairs, ciliate paleac, fibrous hairy roots, 
and others, there is little doubt that he was dealing with the present 
species. The description of the hairs: "Les poils de la surface infer­
ieurc sont blancs, rares, alonges, articulcs, ct quelqucfois rameux; ceux 
qu'on observe sur Jes rachis de la face supcricure sont de mcme nature, 
mais plus courts et plus epais," ( 16, p. 335) agrees with our material, 
except that no branching was found; where two hairs are borne close 
together, however, they appear on casual examination to be branched. 
Above on the costae the hairs are dense and numerous but below they 
arc more remotely scattered and fewer. They are more conspicuous, 
however, below because of their much greater length. Of the inclusimn 
Gaudichaucl said, ( 16, p. 334), ''J'ai eu bcaucoup de peine a trouver les 
tegumens, qui sont reniformes, grisatres, mais tellement petits." We 
were unable to find any indusia at all on our material. The scales 
were described as "longues de 6 a 10 lignes, brun-clair, velues et 
ciliees, laissent sur Jes petioles, apres leur chute, des impressions 
proeminentes, rugueuscs, brunes." Dark spots left by these scales along 
the stipe above the atrocastancous stipc base arc conspicuous, espe­
cially on larger fronds. 
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Lastrea Torresiana (Gaudichaud) Moore is apparently the plant 
that has generally been called Dryoptcris sctigcra (Blume) 0. Kuntze 
( Chcilanthcs sctigcra Blume 1828). We have found only two sta­
tions for this fern in Guam, both in shaded woods. From Alamagan, 
Saripan, and Anatahan, IJosokawa ( 19, vol. 26, p. 233) reports 
Plicgoptcris ornata Fee. It is very possible that his records were of 
Lastrea Torrcsiana, as the plants are closely similar. 

The plant described from the Marianas by Mettenius as Aspidium 
stipitatmn (24, p. 344) has been placed in the genus J,astrea by 
Moore (27, p. 105). The description suggests, however, that the 
plant may actually have been a species of IIumata. Unusual for the 
genus Lastrca arc the stipes longer than the lamina which is deltoid 
and coriaceous. (See also Humata.) 

3. Genus Ctenitis Christensen 

Terrestrial, mainly tropical ferns, usually of moderate size. Rhizome 
usually ascending or erect, scaly. Fronds bipinnatifid or more dissected, with 
pluricellular jointed hairs on lamina, and scales commonly on rachis and costae 
beneath. Veins free. Sori round, usually indusiate. 

Fronds bipinnate, rachis with few or no scales, ultimate segments fewer, 
6-9 mm. broad................................................... . ...... ........................ 1. C. dissecta 

Fronds tripinnate, rachis distinctly scaly, ultimate segments very numerous, 
3 mm. broad .............................................................................. 2. C. subglandulosa 

1. Ctenitis dissecta (Forster) Copeland, Gen. Fil., 124, 1947. 
Dryopteris dissrcta (Forster) 0. Kuntze; Safford, Contr. U. S. 

Nat. Herb. 9: 273, 1915; and later authors. 

H.ootstock erect, with sparse very dark brown scales, 0.5-0.9 cm. long. 
Frond deltoid, bipinnate, 30-80 cm. long, almost glabrous, herbaceous. Stipe 
and rachis brown, finely hirsute, scales only at stipe-base. Pinnae deeply pinna­
tifid, the lobes rounded, the basal pinnae pinnate. V cins forked but not anasto­
mosing. Sori rather small, supra-medial. 

Old World tropics. 

\Ve did not succeed in finding this plant in Guam, but two collec­
tions, which we have not seen, Safford 1003 and Safford and Scale 
1088, were cited by l\1errill (22, p. 43). On the island of Samar in 
the Philippines we have found this species to be abundant in shaded 
limestone woods. It should be sought in similar places in Guam, but 
it is evidently rare on the island. 
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2. Ctenitis subglandulosa (Hance) Ching, Fan Inst. Biol., Rot. Bull. 
8: 5, 302, 1938. 

Rootstock erect, it and the stipe bases covered with tufted castaneous 
narrowly lanceolate scales, 1-3 cm. long. Fronds 0.9-1.3 m. tall, broadly 
lanceolate, 3-4-pinnate at base, the lamina herbaceous and nearly glabrous; 
segments oblique, oblong-lanceolatc, and numerous. Stipe above base, rachis, 
and costae with numerous ovate pale-brown clathratc scales, 1-2 mm. long, 
and jointed hairs. Sori small and medial. 

In sword-grass, savannah near the river, Geus River, Grether 
4375. 

Philippines, Bonins, Ryukyus, and Japan. 

This fern has not previously been recorded from the Marianas. 
The plant is large and conspicuous bul it is apparently rare in Guam. 
The presence of numerous scales on stipes, rachis, and costae, and the 
densely tufted long scales o[ the rootstock and stipe base serve to 
distinguish C. subgla11dulosa readily from Lastrea Torresiana, which 
is somewhat similar in habit. 

4. Genus Tectaria Cavanilles 

Mostly medium-sized or large ferns characterized by anastomosing veins, 
usually with included free veinlets. Sori round, often rather large, the indusia 
peltate, orbicular, or wanting. A very large tropical genus represented by 
one species in the Marianas. 

1. Tectaria crenata Cavanilles, Descr. pl. 250, 1802; Merrill, Philip­
pine Jour. Sci. 9 (C) : 45, 1914: and later authors. 
Sagenia crenata (Cavanilles) IIosokawa, Nat. Hist. Soc. Formosa, 

Trans. 26: 72, 1936. 
Aspidi11111 H aenkei Presl. Rel. Haenk. 1 : 30, 1825. 
Aspidi11111 lo11gifoli11111 f' Desvaux; Gaudichaud. Freyc. Voy. Bot.. 

342, 1827. 

Rootstock erect. Fronds large and coarse, over a meter tall when well 
developed, pinnate, the pinnae 20-30 cm. long, 3-6 cm. wide, glabrous, with 
entire to wavy margins. Stipe and rachis glabrous. Sori numerous, large, 
with orbicular indusia, arranged in two rows between the parallel main veins. 

Near bank of Fonte River, l mile southwest of Agafia, Conoi1er 
564; coral-limestone soil, Agaiia, Grether 3358; on tree-trunks and 
bases of coconut palms, limestone slope, Ritidian Point, alt. 50-150 111., 

Bryan 1152 (B.M.) ; Sigua River valley, Grether 3729; bank of 
Lon fit River, Grether 3705; on wooded limestone outcrops. wooded 
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ravine, Mt. Santa Rosa, Wagner 3882; headwaters of Ylig River, 
Rodin 677; muddy bank, :Haemon Valley, Grellzer 4422. 

Rota: alt. 800 ft., Crctlzer 4-169; alt. 50 ft., Grether 4491. 
1falaya to Melanesia. 
Examination of photographs from Prague of Presl's type of 

..-lspidium Ilaenl.·ei from the l\Iarianas shows that it is identical with 
Tee/aria ercnata Cavanilles. The plant from Fiji referred to this 
species is different. Gaudichaucl doubtfully called the Guam plant 
.·lspidium longifolium, which is now considered a synonym of Tee­
/aria ineisa CaYanilles, a rnriable New ·world fern which is very close 
to T. ercnata. This species is common in Guam, especially on wooded 
limestone slopes, and it occurs also in Rota and Saipan. 

Cavanilles ( 4, p. 2-1-9) credited Tectaria trifoliata to the Marianas 
by mistake. It is known only in the tropics of the New World. 

S. Genus Stenosemia Pres! 

Medium-sized ferns with dimorphic fronds, the fertile ones being normally 
much contracted and covered beneath with sporangia. Venation anastomosing 
but without included veinlcts in the areoles. Sterile fronds often proliferous 
with a bud or young plant developed on the rachis near the tip. 

Only three paleotropical species, the genus ranging from the Solo­
mons to Malaya. 

1. Stenosemia pinnata Copdand, Philippine Jour. Sci. 1, Suppl. 2: 
146, 1906 (fig. 6). 

Rootstock erect with blackish scales. Fronds bipinnatifid, 30-55 cm. long, 
glabrous, herbaceous. Stipe dark purple, shiny. Pinnae pinnatifid, mostly 
opposite. Veins anastomosing. Sori on contracted fertile frond, either cov­
ering the underside or limited to margin. 

Wooded ravine, ~It. Santa Rosa. Wagner 3883; deep-wooded 
bank, Tolijuice River, l\Iaemon \'alley, Grcllter 4421. 

Philippines, Sumatra, and Guam. 
Not previously reported from the l\Iarianas. This species is 

abundant in two places, forming large stands on damp forested slopes 
at Mt. Santa Rosa. The shape of the sterile fronds and the much 
contracted fertile fronds are very distinctive among Guam ferns. 

Bolbitis Quoyana (Caudichaud) Ching, which diiiers from Stcno­
scmia in its longer and narrower frond with shallowly lobed pinnae 
and a creeping rootstock. has been reported by IIosokawa ( 19, p. 248) 
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from the northern Marianas Islands. Polysticlmm rhi::ophyllum 
(Swartz) Pres!, a West Indian fern, was reported by Pres! (28, 
vol. 1, p. 31) from the Marianas through error. Polystichum 
(Rmnohra) aristatwn (Forster) Pres!, a meclium-sizecl fern with 

F1cu1u: 6.-Stc11ose111ill pi11nata. 

tripinnate shiny dark-green fronds, was also credited by Presl to the 
Marianas (28, vol. 1, pp. 37, 38) but this record has not since been 
confirmed. The species has, however, a wide range through Japan, 
tropical Asia, and Polynesia, and may possibly occur in the Marianas. 
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Athyrium silvaticmn (Blume) Mi Ide (26, p. 376), a widely vari­
able species is known to us from the Marianas by three collections 
from Rota: Sabaana, alt. 450 111., N eek er R530; alt. 1,000 ft., Grether 
4486; alt. 1,500 ft., Grether 4-172. The Naval Medical Research Unit 
No. 2 material is lax and three-pinnate with remote dcntate segments, 
10 111111. long and 5 111111. wide. Our two collections are two-pinnate 
and compact, with closer pinnules. The stipes and lower rachises of 
all of the material are black and the stipe bases arc provided with 
numerous black scales, about 1 cm. in length. The fronds arc over 
1 meter tall. Broadly construed, this species extends from eastern 
New Guinea to the Dutch East Indies and north to the Marianas. 

Dip!a::ium sor::ogo11r11se Pres) has been reported from an open 
woodland in the middle altitudes of Alamagan Island by Jlosokawa 
( 19, p. 229). Known also as Athyri11111 sor::ogo11e11se (Pres!) Mil de, 
this is a medium-sized fern with deeply truncate-lobed pinnae and 
parallel asplenioid sori. 

6. Genus Blechnum Linnaeus 

Moderate-sized ferns with rhizome mostly erect, sometimes creeping. 
Fronds simple or once-pinnate, sometimes dimorphic. Veins forked and free 
in sterile pinnae. Fertile pinnae with linear sori borne along the costa on a 
special elongate veinlet connecting the main veins. lndusium linear, opening 
on the costal side. 

A cosmopolitan genus of terrestrial ferns with many species. 

1. Blechnum orientale Linnaeus (Sp. pl. 2: 1077, 1753; B. occidc11tale 
by error) Sp. pl.. rd. 2, 2: 1535, 1763; Safford, Contr. U.S. Kat. 
Herb. 9 : 273, 1905; and later authors. 
Bleclmum lo11gifoli11m Cavanilles, Descr. pl. 263, 1802; Swartz, 

Syn. Fil., 114, 1806. 
Bleclmum pcctinat11m Pres!, Rel. Ilaenk. 1: 51, 1825. 
Bleclmum rlo11gat11m Gauclichaud, Freyc. Voy. Bot., 394, 1827. 
Bleclm11m lo111arioidcs Gauclichaud, Freyc. Voy. Bot., 396, 1827. 

Rootstock erect, with numerous narrow brown scales. Fronds when fully 
developed glabrous, from 30-180 cm. tall, pinnate, the pinnae 7-18 cm. long, 
0.4-1.8 cm. wide. Stipe of various lengths, scaly at base, and with numerous 
abortive pinnae. Sori very long and usually confluent over the midrib in 
mature fronds. 

Dry slope, Masso River valley, Grether 3431; wet shaded ravine, 
Mt. Tenjo, Wagner 3750: open field on dry banks in hills southeast 
of Agafia, alt. 900-1,000 ft., Wagner 3746; edge of savannah, half a 
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mile west of Mt. Santa Rosa, Wag11er 38i2; savannahs on hillside, 
Lonfit River valley, Grether JiO.J.; semi-savannah, Maemon Valley, 
Grether 4402. 

Rota: alt. 1,500 ft., Grether 4.J.73; Sabaana, Necker R527. 
Tropical Asia and Pacific islands east to Austral Islands. 
This species is apparently limited to the volcanic areas of the 

island, being especially frequent in the dry !-avannahs. In damp shady 
places, however, giant forms nearly two meters high can be found, 
but these tend to be sterile. 

Ptcris pectinata Cavanilles ( 4, p. 266), described from the Mari­
anas, and also reported by Willdenow ( 34, p. 366), is a synonym of 
Blcclm11111 lo.rc11sc (Kunth) Hieronymus. These reports are there­
fore erroneous as the species is known only from the Kew \Vorld 
(9, p. 22). 

7. Genus Asplenium Linnaeus 

Small to large ferns with rhizomes creeping to erect, their scales with pig­
mented walls. Fronds simple to 4-pinnate. Sori linear along the free vcinlets, 
always indusiate, the indusium on one side, as Ion!{ as the sorus. A cosmopolitan 
genus of ferns of many habitats; terrestrial, on rocks, or epiphytic. Five local 
species. 

Fronds simple, strap-shaped..... ·······················-·········································1. A. nidus 
Fronds simply pinnate. 

Rootstock short; pinnae partly cut away below but not dimidiate. 
Pinnae numerous, narrow, crowded; rachis often with many dark scales; 

frond tapering toward base; stipe short; epiphytic ...... 2. A. pellucid um 
Pinnae fewer, broader, distant; rachis almost glabrous; frond not taper-

ing toward base; stipe long; terrestrial.. ........................... 3. A. falcatum 
Rootstock long-creeping; pinnae dimidiate .............................. 4. A. unilaterale 

Fronds 3-4-pinnate ........................................................................ 5. A. laserpitiifolium 

1. Asplenium nidus Linnaeus, Sp. pl. 2: 1079, 1753; Cavanilles, 
Descr., 254, 1802; \Villdenow, Sp. pl. 5: 304, 1810; Merrill, Phil­
ippine J our. Sci. 9 (C) : 42, 1914; and later authors. 
Asplc11i11111 11id11s Linnaeus var. g11a111c11sis Gaudichaud, Freyc. 

Voy. Bot., 313, 1827. 
1'..'eottoptcris 11id11s (Linnaeus) J. Smith; Safford, Contr. Nat. 

Herb. 9: 273, 1905. 

A very distinctive epiphytic fern with ligulate fronds, 0.5-2.0 meters long, 
12-20 cm. wide. Sori 2-3 cm. long, in close parallel oblique rows usually on 
the upper half of the blade. Base of plant full of black humus and usually 
forming a place for other ferns to grow. 

.., 



f. 

• 

• 

Wagner and Grcther-Pteridoplr:/tes of Guam 65 

Gro,Ying on tree at north end of island, Grether 3319; tree trunk, 
Northwest Airfield, Grether 3611; Ritidian Point, epiphytic on trees 
in moist limestone forest, alt. 50-180 m., Bryan 1168 (R. M.); Mt. 
Santa Rosa, Stur/ernnt 38. 

Old World tropics. 
Called galak and airplant. the bird's-nest fern is one of the most 

conspicuous epiphytes in Guam. A remarkable crested form, five times 
divided, was collected by J. C. 'l'hompson at the Naval Station at 
Guam around 1920 (B.1\1.). "\Ve have seen specimens of the bird's­
nest fern also from Rota and Saipan, and IIosokawa reports it from 
Anatahan. 

A somewhat similar species of the New ·world tropics, Asplenium 
scrratmn Linnaeus ( synon) m, A. subsessilc Cavanilles) was errone­
ously credited to the l\Iarianas by Cavanilles. Swartz considered A . 
subsessilc a dubious species in 1806 (30, p. 24) ; he also erroneously 
gave (30, p. 75) the Marianas as the locality of A. vittaeformc Cava­
nilles, which Cavanilles himself had stated to be Mauban, Luzon. 

2. Asplenium pellucidum Lamarck, Encycl. mcth. Bot. 2: 305, 1786; 
Presl, Rel. I Iaenk. 1: 43, 1825; I losok~wa, ::\'at. Hist. Soc. For­
mosa, Trans. 26: 230-231, 1936. 
Asplenium hirtu111 Kaulfuss, Enum. Fil., 169, 1824. 
Asplenium Torresia1111111 Gaudichaud, Frcyc. Voy. Bot., 317, 1827. 
? Asplenium ca11dal11111 Forster, Fl. ins. prodr., 80, 1786: Merrill, 

Philippine Jour. Sci. 9 (C): 42. 191-+; Kanehira, Dept. Agr. 
Kyushu Imp. University, Jour. 4: 6, 248, 1935; Hosokawa, 
Nat. Hist. Soc. Formosa, Trans. 26: 230, 1936. 

Rootstock short-creeping, scaly. Fronds 45-80 cm. long, pinnate, taper­
ing toward the base, the pinnae 35-45 pairs, narrow, less than 1 cm. broad, 
attenuate (rarely blunt), obliquely crenate, with short oblique sori, 3-8 mm. 
long. Stipe short, often with numerous narrow dark scales which occur also 
on the rachis. 

Along stream, epiphytic, Maeinon Valley, 3 miles cast of Agat, 
Wagner 3838; Northwest Airfield, epiphytic, Gri 1ier 36./-5; woods 
in raYine, Mt. Tenjo, Wa{lner 3744; epiphytic in woods, Lonfit River 
Yalley, Grether 3712; on C'ycas trunk, Agafia Airfield, Wagner 3663; 
epiphytic in wet ravine, Mt. Santa Rosa, Wagner 3891; epiphytic, 
Talofofo River, Grether 4330; cpiphytic, North Guam, Grether 4311; 
epiphyte, l\Iaemon Valley, Grether 4411. 

Rota: alt. 500 ft., Grether ./-500. 
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Tropical Asia, Madagascar, Polynesia. 
This is a very common epiphyte in Guam. It is known also from 

Rota and Saipan. Some of our specimens are nearly glabrous as was 
the Haenke specimen from the Marianas Islands mentioned by Pres!, 
but the species is more usually scaly. The epiphytic habit is useful in 
separating this fern from the following. 

3. Asplenium falcatum Lamarck, Encycl. meth. Bot. 2 : 306, 1786; 
Safford, Contr. U.S. ?\at. Herb. 9: 273, 1905. 
Asplenium gra11dc Willclenow, Sp. pl. 5: 311, 1810. 
Asplcni11m cultrat11m Caudichaud, Freyc. Voy. Bot., 317, 1827. 
Asplenium 111acrophyl/11111 Swartz, Schrad. Jour. Bot. 2: 52, 1801; 

Merrill, Philippine Jour. Sci. 9 (C): 42, 1914; Kanchira, Dept. 
Agr. Kyushu Imp. University, Trans. 4: 6, 2..J.8, 1935; Hoso­
kawa, Nat. Hist. Soc. Formosa, Trans. 26: 231, 1936. 

Asplc11i11111 adia11toidcs (Linnaeus) C. Christensen; Merrill, Philip­
pine Jour. Sci. 9 (C) :42, 1914; Ilosoka\\'a, Nat. Hist. Soc. 
Formosa, Trans. 26: 231, 1936. 

Rootstock short-creeping, scaly. Fronds 40-70 cm. long, pinnate, not 
tapering toward the base, the pinnae 15-20 pairs, broader, usually more than 
1 cm. broad, sharply dcntate, with oblique long sori, 6-15 mm. long. Stipe 
long, this and the rachis with but few scales. 

Abundant on limestone slopes, Agaiia Airfield, Wagner 3662; 
limestone rocks in wet woods, mouth of Talofofo River, TVagncr 
3751; Ritidian Point, alt. 180 m., Bryan 1168; along spring stream, 
foothills of Mt. Santa Rosa, C. C. M oorc 383; Tumon Bay, Sturte­
vant 44. 

Rota: N eckcr R77; alt. 500 ft., Grether 4487. 
Saipan: limestcme cliff, Wagner 3231. 
Old World tropics. 

A large series of specimens of Asplenium 111acrophyll11m Swartz 
and A. falcat11m from many dificrent localities reveals that plants 
deemed typical of d1e t\\'O named segregates represent extremes of one 
variable species, and that there are numerous intermediates. The 
Guam population, however, is rather uniform, and does not develop 
the Yery large pinnae of some forms. The species is abundant on lime­
stone rocks and in limestone soil in Guam and Saipan. but we have not 
found it growing epiphytically here as it often docs in other Pacific 
islands. 
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An apparent hybrid, Asplenium falcatum X pcllucidum ( fig. 7), 
was discovered on a wooded limestone slope at Agafia Airfield (Wag­
ner 3737). The plant was growing terrestrially with a large colony 

FrcuRE 7.-:lsJ>/e11i11111 falca/11111 X J>c//11cid11111. 

of A. falcatum, but it stood out conspicuously. A. pcllucidum is a com­
mon epiphyte in the near Yicinity. The putative hybrid was darker 
green than A. falcatum. and its pinnae shorter-stalked than in that 
species, but not so shortly stalked as in A. pellucidum. The apparent 
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hybrid has an a\'erage of 25 pairs of pinnae; A. falcat11111, fronds of 
equal size about 16: and A. prll11cid11111, usually 40 pairs. The basal 
pinnae of the intermediate fern arc reduced but not so much so as in 
A. pell11cid11111, and the stipcs arc shorter than those of A. falcatum 
fronds of similar size. hut not so short as A. pell11cid11111. The average 
length of the sori is between those of the presumed parents. The pinnae 
are obliquely crenate-dentatc, with more lamina posteriorly at the 
base than in A. falca/11111, and the pinnae are narrower than in that 
species. 

Asplenium 111acrop!tyll11111 CaYanilles ( 4, p. 259) and A. grandc 
Swartz (30, p. 77) are both actualty Dipla::ium 111argi11at11m (Lin­
naeus) Dicls, a species of the American Andes, not of Palapa, which 
is given by Cannilles (Christensen, 9, p. 19) as a place in Guam. 

4. Asplenium unilaterale Lamarck. Encycl. mcth. Bot. 2: 305, 1786. 

Rootstock narrow, 2-3 mm. thick, long-creeping. Fronds 8-26 cm. long, 
pinnate, not tapering toward base. Pinnae blunt. not caudate-tippe<l, dimi­
diate, dentate. Sori distal, 2 mm. long. Stipe dark and glabrous. 

Muddy bank, Talofofo RiYer, Grether -1327; rocks near water, 
Geus River. Grelhrr 4380; rocks in stream with Cyclosorus War­
b11rgii, Tolijuice Rh-er, }.Iaemon Valtey, Grether 4419. 

Old World tropics. 
A new record for Guam. The measurements given above are 

rather small for this plant. hut the species is extremely variable in size 
elsewhere and probably reaches a larger size in Guam. It is apparently 
frequent here, and Ilosokawa has reported it from three of the north­
ern Marianas Islands ( 19, vol. 26, p. 232). 

5. Asplenium laserpitiifolium Lamarck. Encycl. meth. Bot. 2: 310, 
1786; Pres!. Rel. TTaenk. 1: 48. 182:i: and all subsequent writers. 

A large lacy fern with scaly root~tock and 3-4-pinnate dark-green fronds, 
80-120 cm. long. Pinnae much di~sectcd into cuneate dentate segments, 0.5-
1.0 cm. long, with short sori, 2-4 mm. long. \"einlets raised. Stipe and rachis 
dull purple black. 

Epiphytic in woods, l'\orthwest :\irfield, Grether 3644; wet woods, 
growing on ground, north encl of island, Grether 3348; North Guam, 
Grether 4310; 1\It. Santa Rosa, St111'feva11t 41. 

Rota: alt. 500 ft., Crrthcr ./492. 
Tropical Asia to Polynesia, east to Tahiti. 
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This is a common epiphyte in the forests of Guam, and is one of 
the most beautiful ferns on the island. Its specific distinction from the 
pantropical Asplenium c1111cal1tm Lamarck may be questioned. 

Another decompound Asplc11i11m in the same group, A. nitidum 
Swartz, has been repeatedly credited to Guam through a confusing 
series of errors. Cavanilles ( 4, p. 256) published a description of A. 
ca11dat11111 Cavanilles from the Port of Palapa, which is apparently in 
Samar, not Guam. In 1804, he published a new name, Dipla=ium 
nitidum Cavanilles, for the same species ( 5, p. 66, pl. 48). Swartz 
included both of Cavanilles' names, but renamed the earlier one A. 
clo11gat11m Swartz (30. pp. 79. 92. 283); \Villdenow repeated the 
names used by Swartz ( 34, pp. 318, 319, 352, 353). A century later, 
Safford confused the name "Asplc11i11111 11itidu111 Swartz" with CaYa­
nilles' plant in his list of Guam ferns, giving the clue to his error by 
writing elsewhere in his descriptive catalogue (29, p. 263) that this 
was the same as Dipla:::i11111 11itidum. Since then every published list 
of Marianas ferns has included Asplc11i11m 11itid11m Swartz. Yet the 
plant described by Carnnilles first as Asple11i11111 caudatum and later as 
Dip!a:::ium 11itid11111, according to Christensen (9, p. 19), on Merrill's 
authority, seems actually to be Asplc11iu111 trncrum Forster, a once­
pinnate species. It is a common plant in the Philippines and elsewhere 
but is not reliably known from Guam, although Beddome credited it 

• to the Marianas, citing A. rlonga/11111 Swartz as a synonym ( 1, p. 147). 
Either A. 11itidum Swartz or A. tcncrum Forster might reasonably 
be expected to occur in Guam, hut the evident nomenclatorial con­
fusion regarding the former and the a priori untrustworthiness of the 
locality of the latter require their present exclusion from the fern flora 
of Guam. 

Other asplenia reported in Guam by mistake are Asplc11iu111 
mo11a11tlics Linnaeus (A. 111011011tlic111w11 L. of Cavanilles, \Villdenow, 
and Safford), a small species of the New \Vorld tropics and Hawaiian 
Islands, and A. trilob11111 Cavanilles. a Chilean species reported erron­
eously by Cavanilles. 

8. Genus Sphenomeris Maxon 

Medium-sized ferns with creeping rhizomes covered with dark-brown 
bristles. Fronds erect, dissected into small cuneate divisions with one or two 
sori on the tip of each segment. Sori indusiate, the indusia attached by the 
base and part of the sides. A small genus of tropical ferns represented in 
Guam by a single species. 
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1. Sphenomeris chusana (Linnaeus) Copeland, B. P. Bishop Mus., 
Bull. 59: 69, 1929. 
Davallia retusa of Pres!, Rel. IIaenk. 1: 66, 67, 1825; not Cava­

nilles 1802. 

Dm1allia lc11uifolia \Villdenow; Pres!, Rel. Haenk. 1: 67, 1825. 

Davaflia? ferruginca Swartz; Gaudichaud, Freyc. Voy. Bot. 373. 
1827. 

Odo11tosoria retusa of Safford, Contr. U. S. Nat. Herb. 9: 273, 
1905; and later authors; not (CaYanilles) J. Smith 1857. 

Odontosoria cl1i11c11sis (Linnaeus) J. Smith; Merrill, Philippine 
Jour. Sci. 9 (C): 44, 1914; and later authors. 

Recognizable from the generic description. Fronds 3-4-pinnate, 10-60 
(a,·eraging about 20) cm. tall, coriaceous and shiny. Stipes pale pink. 

Dry hill, Masso River valley, Grether 3437; exposed rocks, Mt. 
Tenjo, /Vaguer 3741; road bank, north side o( 1ft. Alifan, Wagner 
3841; dry grassy slope, half a mile west of Mt. Santa Rosa, Wagner 
3878; in dense moist woods, north end of Tumon Bay, Afoore 393. 

This fern proYides another example of the apparent confusions 
met with in the literature of the pteridophytes of Guam. Davallia 
retusa Cavanilles ( 4, p. 278), a plant closely related to the present 
species but much larger and with broader segments, was described from 
Luzon. \Ve did not succeed in finding this species in Guam although 
Willdenow, perhaps in error, credited it to the Marianas in 1810 
( 34, p. 476). In 1825, Pres!, stating that he did not know the plant 
except by figure, thought it to be the same as Davallia chinensis Lin­
naeus ( which is S phc110111eris chusana), so he called his Guam speci­
mens Darn/Lia rctusa. Safford accordingly named the plant he found 
common in the savannahs of Guam, Odo11tosoria retusa [now Sphc110-
111eris retusa ( Cavanilles) Maxon]. and subsequent writers have fol­
lowed him. Merrill identified the Guam plant correctly but included 
the other on Safford's authority. 

Sphc110111eris ch11sa11a is Yery common in the hilly volcanic areas 
of the island, growing usually in exposed grassy situations, and occa­
sionally on rocks. 

9. Genus Microlepia Pres! 

:Medium- to large-sized ferns with creeping rhizomes which are hairy or 
bristly. Fronds bipinnate to decompound; veins free. Sori dorsal, usually 
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near the margin, in the indusium half-cup shaped, attached by the base and 
sides. 

Terrestrial ferns of about 50 species, all tropical. 

1. Microlepia speluncae (Linnaeus) Moore, Index Filicum, xciii, 
1857. 

Rootstock stout and hairy. Fronds herbaceous, minutely hirsute, 95 cm. 
tall, triangular, 3-pinnate in large specimens, the ultimate segments oblong­
deltoid and shallowly crenate. Sori small, nearly marginal. 

Semi-arid brushland, 1Iaemon Valley, Grether 4404. 

Old World tropics. 

This common species has evidently not been found previously in 
Guam, where it seems to be rare. The plant is characteristic of brushy 
second-growth areas. Ilosokawa's report ( 19, vol. 26, p. 125) of the 
poorly known species, Microlcpia 111anilc11sis Pres!, from Rota, may 
actually represent an additional record for the ).farianas of the poly­
morphic M. spclm1cac. 

10. Genus Lindsaea Dryancler 

Mainly small ferns, with creeping rhizomes provided with narrow dark 
scales. Fronds pinnate, the pinnae dimidiate in most species, herbaceous, 
and glabrous. Veins free or anastomosing. Sori near the margin on the 
ends of free veins or on a continuous vein parallel to the margin, the indusium 
opening on the marginal side. 

A large tropical genus of epiphytic or terrestrial ferns. 

Plant climbing, in shaded woods; pinnae dimidiate .................. 1. L. Macraeana 
Plant terrestrial, in open fields; pinnae symmctrical... ................. 2. L. ensifolia 

1. Lindsaea Macraeana (Hooker and Walker-Arnott) Copeland, 
B. P. Bishop Mus., Bull. 59: 70, 1929 (fig. 8). 
Lindsaya Borya11a (Pres)) Brause; Ilosokawa, Nat. Hist. Soc. 

Formosa, Trans. 26: llG, 1936. 

Rhizome wide-creeping, 1.5 mm. thick, with mahogany-colored scales. 
Fronds linear, 20-35 cm. long, pinnate, the numerous pinnae dimidiate, 
0.8-1.2 cm. long, crcnatc on the upper side. Veins free. Stipe and rachis straw­
colored. Sori near margins, one on each lobe of the pinnae. 

Scandent at bases of trees in deep wooded ravine, Mt. Santa Rosa, 
Wagner 3888; base of Arcea palm, Talofofo River, Rodin 678. 

Old World tropics exclusive of Africa and its islands. 
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New to Guam, where the representative of this plant resembles 
specimens from Kusaie and Ponape in the Caroline Islands in being 
smaller and more delicate than is usual over much o( the rest o( its 

F1GV1tE 8.-Lwdsaea Macraea11a 

range; the species is, howeyer, extremely variable. At the one Guam 
locality where we have found it, the plant climbs abundantly on tree­
trunks near their bases. Rodin, however, found only one plant at his 
locality. llosokawa reports this species also from Sarigan Island. 
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2. Lindsaea ensifolia Swartz. Jour. Schrad. Bot. 2: 77, 1801 (fig. 9). 

Schi:::0!0111a c11sifoli11111 (Swartz) J. Smith: Safford, Contr. L. S. 
:Nat. Herh. 9: 77, 1905; and later authors. 

Sclii:::0/01110 Biallardieri Caudichaucl, Freyc. \-oy. Bot., 380, 1827. 

Pteris a11g11lata Pres!, Rel. IIaenk. 1: 5-1-. 1825. 

Rootstock creeping, its scales short. Fronds pale green, 15-40 cm. long, 
pinnate, rarely bipinnate at base, the linear pinnae finely serrate, 2-8 cm. 
long. 0.5-1.5 cm. wide, with cuneate bases. Yeins ana,tomosing. Sori con­
tinuous along the margins with long pale indusium. 

F1cuR~ 9.-Lindsaca c11sifolia, the three fronds on left usual savannah form; 
fronds on right, from shaded damp place. 

Open hilly field, south of . \gafia, alt. 900-1.000 ft., lfl ag11er 3309; 
grassy fields, :i\Iaemon Valley, Tf7 ag11er 383-1: sarnnnah, half a mile 
east of 1It. Santa Rosa, TVag11er 3874; dry fields. 1Iasso River Yalley, 
Grether 3./-3-1; Sigua RiYer valley. Grether 3721; rocks near ·water, 
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:Masso River, Grether 3135, Grl!ther 3821; dry roadside, i\Iaemon 
\·alley, Grether 4391. 

Old World tropics. 
A very common fern of open grassy savannahs. In damp shady 

places occasional plants may he found which resemble forms of Li11d­
saca ltrterophylla Dryander. the pinnae becoming yery wide and the 
basal ones pinnate. 

Lindsaea ambige11s Cesati (synonym, L. decomposita \Villdenow) 
has been reported from Alamagan Island by Hosokawa ( 19, vol. 26, 
p. 117). 

11. Genus Pityrogramma Link 

Rhizome short-creeping or erect, with narrow scales. Fronds ascending, 
the stipes dark and shiny. Blades }.3-pinnate, with white or yellow waxy 
powder beneath. Sori elongate along the veins, without indusia. 

A small genus of terrestrial ferns, mainly New \Vorld tropical, the 
species common on banks and in weedy places. 

1. Pityrogramma calomelanos (Linnaeus) Link, HallClh. Gewachs. 
3: 20, 1833. 

Rootstock erect, with very attenuate dark.brown scales. Stipe also scaly 
at base, it and the rachis dark purple, lustrous. Frond JQ.65 cm. long, tripin­
nate, lanceolate, dark green above and covered with white powder below. 
Segments narrow, d,;ntate. 

In grassy tangle along stream bank, near Piti Junction, fVay11er 
3659. 

New World tropics, and widely introduced in the Old \Vorld. 
The first report for the ).farianas. \Ye know of only two locali­

ties in Guam for this fern; the station near Piti Junction is rather 
distant from any settlement, hut numerous sporelings were observed 
also in damp soil beside buildings at . .\gaiia Airfield. It has probably 
been introduced recently. In the Hawaiian Islands and certain other 
Pacific island groups this species has become abundant. 

12. Genus Pteris Linnaeus 

).lcdium- to large•sizcd ferns with l•-l•pinnate fronds, the veins free or 
ana,tomosing. Sori linear, borne on a marginal vein connecting the ends of 
the vcinlets. lndusium formed by the reflexed specialized margin. 

Terrestrial ferns of 250-300 species, mainly of the tropics, repre­
sented by three specie~ locally. 
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Veins anastomosing along costa; frond dull green, tripartite .... !. P. tripartita 
Veins free along costa; frond shiny green, pinnate in plan. 

Fronds small, dimorphic; lobes of pinnae few ............................ 2. P. ensiformis 
Fronds of medium size, monomorphic; lobes of pinnae numerous ............... . 

.............................................................................................................. 3. P. spinescens 

1. Pteris tripartita Swartz, Jour. Schrad. Bot. 2: 67, 1801; Pres!, 
Rel. Haenk. 1: 58, 1825; l\Ierrill, Philippine Jour. Sci. 9 (C): 1, 
45, 1914; and later authors. 
Ptcris margi11ata Bory; Safford, Contr. U. S. Kat. Herb. 9: 273, 

1905. 

Plant 0.5-2.0 m. tall. Rootstock large with deltoid or tripartite dull­
green fronds. Fronds usually di'.'ided into three or five bipinnatifid parts, two 
of these branching off of the main rachis oppositely, and these branches fre­
quently again divided. Veins forming areoles along the costa and elsewhere. 

Shady wooded base of limestone cliff along Beach Road, about 1 
mile northeast of Agaiia, ~l'agncr 376.f-'; wooded ravine near summit 
of Mt. Santa Rosa on limestone outcrops, W agncr 3890; deep wet 
woods near Northwest Airfield. Cono1•rr 537: damp dense woods at 
foot of cliff, a quarter of a mile south of Tumon Bay, J1 oorc 382; 
Tumon Bay, Sturtevant ./5. 

Rota: alt. 1,500 ft., Grether -1-1-79. 
Africa through tropical Asia to Tahiti. 
A common fern in Guam, and reported also from Rota and Saipan. 

It is found in limestone soils and apparently does not grow in the 
volcanic areas. On the forested limestone plateau of northern Guam 
plants of very large size may be found. 

2. Pteris ensiformis Burmann, FI. Incl .. 230. 1786. 
? Ptcris scrraria Swartz, Syn. Fil., Kiliae. 289. 1806. 

A small fern with creeping rootstock. Fronds 15-40 cm. long, of two 
types: the fertile bipinnate with long narrow segments, 5-12 cm. long, 0.4-0.5 
cm. wide, with smooth margins; the sterile smaller, bipinnate, the divisions 
much shorter and broad, with dcntate margins. 

Muddy bank, close to water's edge in deep \\"Oods. Aguada Ri\·cr, 
2.5 miles cast of Sumay, Co11ovcr 5-10, Wag11cr 3626. 

This species has not been reported from Guam before, the only 
possible exception being Swartz' report of N ce's collection of Pt eris 
scrraria Swartz from the l\farianas. Christensen (7. p. 607) has 
reduced P. scrraria to P. crctica Linnaeus, a similar species which may 
also occur in Guam. Immature or small specimens of the latter may 
be confused with P. c11sifor11Lis. but fully developed plants of P. cretica 



i6 Bf'rnicc P. Bishop Jlusc11111-0ccasio11al Papf'rs XIX, 2 

haYe larger fronds \\"ith much longer and pointed pinnae. The single 
known station for P. c11sifor111is in Guam was discovered by J. T. 
ConoYer in 1945 : the colony contains numerous plants and extends for 
more than 100 yards along the stream banks. 

3. Pteris spinescens Pres!. Rel. llaenk. 1: 56, 1825: Liosokawa, Nat. 
Hist. Soc. Formosa, Trans. 26: 338. 1936. 
Ptcris quadria11rita of Safford, Contr. U. S. );at. Herb. 9: 273, 

1905; and all later authors; not Retzius 1791. 
,9 Pf('J'is bia11rita of Safford, Contr. U. S. Nat. Herb. 9: 57, 273, 

1905; and later authors; not Linnaeus 1753. 

Rootstock ascending, with lustrous brown lanceolate scales, 5-10 mm. 
long, 1 mm. wide, and numerous twisting roots covered with velvety pale­
brown root hairs. Stipe base sparsely scaly and somewhat muricate, dark 
brown, the dark color occasionally extending in a wide streak to the rachis; 
upper stipe and rachis mo,tly straw-colored, sulcatc, and glabrous. Frond 
pinnate, the pinnae pcctinate (cut almost to the rachis), the basal pinnae with 
1-3 pectinate divisions on the lower side. Segments 1.0-1.5 cm. long, 4 mm. 
broad at base. Costae and costulcs provided with a few very short spines. 

T\\"O hundred yards cast of Talisai River bridge, :i\Iaemon Valley, 
Tf'ag11f'r 3596; stream banks near Piti Junction, Wag11f'r 3658; ter­
restrial in shady ,rooded raYine, :i\It. Santa Rosa, lf'ag11cr 3889; Sigua 
River ,·alley, Grether 3iz..t.; dry ,mods, Lonfit Ri,·er Yalley. Grt'thcr 

3715; on clay banks, headwaters o( the Ylig River, Rodin 609; ter­
restrial, i\Iaemon Valley, GrC'fhcr 4-106. 4398. 

Rota: alt. 1,000 ft.. Grf'lhcr ·l-I85. 
Marianas and Carolines. 
Described originally from Cuam, P. spi11cscc11s is one o( a pan­

tropical aggregate of Yery closely related forms ( P. quadriar1rita 

Retz. seusu Lato), which, if treated as one species, has many recog­
nizable subspecies. Ptcris bia11rita has broader. more shallowly lobed 
pinnae, and Yeins anastornosing along the costa. Safford under "Ferns" 
included both P. q11adria11rita ancl P. biaurita, but under ··Savannahs" 
mentioned only P. biaurita. In the sarnnnah areas of the island we 
found only the plant which Safford named P. q11adria11rita; we agree, 
therefore, with Hosoka\\·a that Safford\; record of the other species 
is dubious, based perhaps on the same confusion between these plants 
that beset Christensen in the Index Filicum. 

Pt eris spi11cscc11s is partial to the volcanic parts of the island, occur­
ring in the wooded damp ravines that cut through the grasslands, 
especially along streams. It is fairly common. 
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Ilistioptcris i11cisa (Thunberg) J. Smith has been reported by 
Ilosokawa from .\lamagan (19. vol. 26. pp. 227-228). and is repre­
~ented in our collections 'rom Rota. "·here it was found grO\Ying in 
a matchwood groYe at 1,500 feet altitude (Grether -1./-75). It is a 
coarse, two-pinnate, dull-green fern with fronds 70-130 cm. tall, oppo­
site pinnae. the segments long oblong with rounded shallowly lobed 
or undulate margins. The veins anastomose copiously; the sori are 
continuous along the margins; and the stipe is dull red brown. The 
species occurs throughout the tropics and may be expected also in 
Guam. 

13. Genus Ceratopteris Brongniart 

Plants floating or rooted in marshes. Rootstocks short and sparsely scaly. 
Fronds soft and herbaceous, occasionally viviparous, of two types; the fertile 
usually erect, decompound, with linear segments; the sterile ascending or 
spreading, smaller, usually with much broader, rounded segments. Yenation 
areolate, without included veinlets. Sori borne in lines on one or two Ion~, 
anastomosing marginal vein;. 

A small anomalous pantropic genus, oiten put into a separate 
family, the Parkeriaceac. 

1. Ceratopteris Gaudichaudii Brongniart. Soc. Philom. Paris, Bull. 
1821: 187, 1821; Gaudichaud, Freyc. Yoy., Bot., 393, 1827. 
Ellobocarpus rornutus Kaulfuss, Emtm. Fil.. 148, 182-l-, in part. 
? Ccratopteris thalirtroidcs of Safford, Contr. U. S. :Nat. Herb. 

9: 222, 273. 1906; and later authors: not (Linnaeus) Brong-­
niart. 1821. 

Sterile fronds broadly deltoid. tripinnatifid, 1-l-25 cm. long, 6-12 cm. 
wide at base, stipes 3-6 cm. long, segments 2.5 (1--l) 111111. wide, the ultimate 
segments mostly extremely narrow, 2.5 (1-10) mm. long, 0.5 (0.25-1.5) mm. 
broad. Fertile fronds with divisions fewer, these linear attenuate, 1-3.5 cm. 
long, 1-1.5 mm. broad (size a·1d form of fertile fronds not seen, but described 
a,; "pal mares"'). 

Floating 011 water, Talofofo Ri\·cr. Grether ./-326; yuafak oolto11g, 
Nelson 203 (13. ~L). 

Endemic in Guam. 
This identification is made on the specimens cited, and one other, 

so further study of the Guam plant, particularly of its seasonal varia­
tion, should be made.2 The few sporangia found on Xclso11 203 haYe 

:i: Since the above wa.~ written, a fragment consisting of one fertile and one sterile pinn:1 
of C. Gandicliaudii collecled hy Ca 1dichaud in the Marianas was kindly loaned by lllonsieur 
J. T,candri, l\fuseum d'Histoire Naturclle, Paris, for comparison. 'fhe fertile segments of 
this specimen are 0.5•1.S cm. long, and J mm. broad. with constricted, extremely narrow 
sterile tips 0.25-1.5 mm. in length; the stC"rile pinna agrees: cloloiely in size and form with our 
Talofofo Hiver ~tlecimens. 
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well-developed annuli. and spore numbers greater than 16 ( those 
counted between 20 and 30. the total probably 32 when all spores are 
present). Agreement of the sterile fronds. however, with Brong­
niart's characterization of the lobes as setaceous, as opposed to his 
description of the lobes of sterile fronds of C rratopteris thalictroides 
as ovate-lanceolate obtuse, is evidence that the Guam plant may be 
distinct from that species. At the Talofofo River station the plants 
were abundant. but all were floating, and small shrimp were fonnd 
among the roots (g11afak 00l1011g means shrimp bed in Chamorro). 
It is possible that the aquatic habit may produce this frond-form, 
although Gaudichaud, the original collector. reported it in swampy 
terrain. Ordinarily. the plants called C. thalictroidcs grow rooted in 
muddy or wet sandy soil, often subject to flooding, and are taller plants 
of different aspect, the :.terile fronds with much fewer, wider. and 
rounded ultimate segments. 

According to Gaudichaud and Safford, the local name is 1111wg 
sensowya11, and the plant is eaten in Guam as a salad. It is apparently 
not generally common. and it probably appears seasonally. 

1-+. Genus Acrostichum Linnaeus 

Tall coarse ferns with erect, paleaceous, and often massive rootstocks. 
Fronds erect, thick-textured, glabrous, simply pinnate. Veins anastomosing, 
the arcolcs minute. Sporangia covering the undersides of the fertile pinnae, 
and mixed with paraphyses (tiny sterile filaments). Characteristic tropical 
salt-marsh ferns of few species. 

1. Acrostichum aureum Linnaeus. Sp. pl., 1069, 1753; Pres!, Rel. 
Haenk. 1: 16, 1825; and most later writers . 
. •lcrosticl1um inaeq11ale \Villdenow; Gaudichaud, Freyc. Voy. Bot., 

74. 305. 1827. 

Recognizable from generic description. Fronds usually about 1 m. tall, 
but occasionally over 2 m. 

Agaiia marshes, Grethrr 3701; marshy spot on hillside above 
road. north side of i\Tt. .\lifan. 11'ag11rr 3839; mouth of Pago River, 
Cono'l!Cr 529: swamp at head\\"aters of Ylig River, Rodin 603. 

Pan tropical. 
The native name in Guam is lcmga31ao according to Safford (29, 

p. 17-+). This is a Yery abundant fern in brackish marshes, and occurs 
also in upland marshe~. Jnn~nile plants \\"ere found on rock shelves 
along streams in the :.laemon Yallcy. ahout three miles cast of .\gat. 
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At the Agaiia marshes this fern attain;, a fine deye)opment: plant;, 
here reach over 2 meters in height. Gaudichaud records this species 
also from Rota and Tinian, and Hosokawa reports it from the north­
ern Marianas. 

15. Genus Cheilanthes Swartz 

Small ferns with erect rootstocks. Frond, pinnate to quadripinnate. with 
dark Stipes and rachises. Veins free. the sori borne on the enlarged ends. 
Indusium formed by the reflexed margin. 

A large cosmopolitan genus of terrestrial ferns. 

1. Cheilanthes tenuifolia (Burmann) Swartz, Syn. Fil., 129, 332. 
1806; Merrill, Philippine J our. Sci. 9 (C): 1, 1914; and later 
authors. 

Rootstock erect, cov<:red with linear light-brown scales. Fronds 3-4-pin­
nate, 10-40 cm. long, triangular, with long stipes, the stipes, rachises, and 
minor axes dark purple. Sporangia abundant. confluent along the margins. 
not covered by the slightly reflexed margins. 

Open hilly field, south of Agaiia. alt. 900-1,000 ft., Wagner 3306; 
Sigua RiYer Yalley, Grether 3736; ~Jasso RiYer Yalley, Grether 3580: 
Lonfit River valley, Grether 3717; Mt. Tenjo . . lloorr 86M; Mt. Santa 
Rosa, St11rteva11t 25. 

Tropical Asia through l\Iicronesia and Melanesia. 
This is a very common and characteristic fern in the sa,·annahs. 

It grows in reddish soil among grasses, and may occasionally be found 
growing upon rocks. 

16. Genus Adiantum Linnaeus 

Ferns with erect or creeping rhizomes. Fronds pinnate to decompound, 
ascending or drooping, the stipes dark, usually shiny. Pinnulcs usually 
dimidiate. Sori beneath the reflexed margins, on or between the ends of the 
vein lets. 

A very large cosmopolitan genus of terrestrial plants, the maiden­
hair ferns. 

1. Adiantum philippense Linnaeus, Sp. pl. 2: 1094, 1753. 

Adia11t11m lu11atum Cavanilles, Desc. pl., 272, 1802. 
Adia11t11m lw111/at11m Burmann; Kaulfuss. Em1111. Fil., 205, 182--1-. 
Adia11/11m arcuat11m Swartz. Syn. Fil., Kiliae, 272. 1806: Willcle-

now, Sp. pl. 5: 431, 1810. 
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Rootstock snnll, a~ccnding. with tiny narrow reddish-brown scales. 
Frond pinnate, sometimes drawn out to a long tip, and bearing a bud at the 
end. Pinnae 1.0-1.5 cm. long, on shiny hairlike stalks, dimidiate, with undulate 
or lobed margins. Sori strongly curved, 1-2 111111. long. 

Stream banks, tributary of the Fonte Ri,·er, 1 mile southwest oi 
Agaiia, Co11ovcr 502, Tl'ag11cr 3399; ravine at entrance of stream into 
ri\'er, Lonfit R.i,·er Yalley. Grclhcr 3718; dense ::.hade. on stream bank. 
Sigua Ri,·er Yalley. Steere 30. Hodi11 6i2. 

Old World tropics and Central America. 

Apparently this fern has not been reported from the l\Iarianas 
since 1824. It is very local in occurrence. growing along stream hanks 
in shady places, but where it is found it is usually abundant. The near­
est other known station is Yap Island in the Carolines; it e,·idently 
has not been recorded in the other ).Iarianas Islands . 

.tldiant11111 caudal 11111 Linnaeus was reported by Ca,·anilles (-1-, p. 
271) from the ::\Iarianas. It resembles .1. pt,i/i/'f'c11se but is more 
coriaceous, with deeply lobed and smaller pinnae .. \!though Cavanil­
le,; may have been mistaken. this is a widespread plant and his record 
may be correct. 

17. Genus Nephrolepis Schott 

Ferns with short scaly root-tocks and pinnate fronds. the pinnae articu­
late to the rachis and deciduous. \'eins free. Sori indusiatc, orbicular and 
medial or marginal, or elongate along the margin. 

A pantropical genus of terrestrial or cpiphytic ferns ,,·ith some 
,·cry ill-defined species. 

Sori elongate, marginal; epiphytic .................. ................................ 1. N. acutifolia 
Sori round, marginal or medial; usually terrestrial. 

Plants of medium size; sori near the margin ............................. 2. N. hirsutula 
Plants usually large; sori medial.............. .............. ........... 3. N. biserrata 

1. Nephrolepis acutifolia (Des\'aux) Christ. Xat. Ges. Basel, \·erh. 
11: 243, 18/'JS; ).Icrrill, Philippine Jour. Sci. 9 (C): 1, 4-1-, 191-t-: 
and later authors. 

Rootstock woody, with long twisting ·'stems." covered with narrow, red­
brown shiny scales. Fronds pinnate. linear. usually I m. hut occasionally over 
2 m. long. Stipe base scaly. Rachis and pinnae covered with deciduous pale 
tomentum. The sterile pinnae rounded at tips: fertile pinnae narrower, lan­
ceolate, and pointed, with one continuous sorus on each side, or with this 
broken into several sori. Indusium conspicuous, opcnin~ along the marginal 
side. 
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Epiphytic in woods, north-central Guam. Tragner 3611. 

Africa, tropical Asia, and the Philippines to Australia. 
A frequent epiphytc in Guam. The larger plants of shady fore~ts 

form characteristic sprays of long pendent fronds. This sword-fern 
may be found in southern Guam, but it is most frequent in the lime­
stone forest of the northern plateau. 

2. N ephrolepis hirsutula (Forster) Pres!. Tent. Pterid., 79, 1836; 
Safford, Con tr. U. S. :Kat. Herb. 9: 273. J 905; and all later 
writers . 

. ·lspidium gibbosum \Villclcno\\·. Sp. pl. 5: 223, 1810. 

? N cplirodium gibboswn (\Villdeno\\·) Gaudichaud, Freyc. Yoy. 
Bot., 338, 1827. 

N rphrodium arntum Pres!, Rel. Haenk. 1: 31. 32, 1825; Schkuhr 
1806? 

? Xrphrodium bidentatnm Pres], Rel. IIaenk. 1: 32, 1825. 

Fronds small to mcdium-sizccl, up to 1 m. or more long. Stipe and rachis 
chaffy. Pinnae 2-8 cm. long, pale green. with fairly numerous brown scales 
above and below, entire or crcnatc. Sori numerous, marginal with rcniform 
indusia. 

Dry slope, i\las'>o R.i\'C'r Yalley. Grrlhcr 3./-39: on rocks in \\'eedy 
spot. Mt. 'l'enjo. Wag11er 3740; Sigua RiYer valley, Grether 37 30; 
edge of savannah, Lon fit River Yalley. Grether 3713; exposed places 
on limestone hillside, Agafia Airfield, Wag11er 3661; I mile ,,·est of 
i\lt. Santa Rosa. R. II. Bakers. 11.; head\\'aters of the Ylig Ri\'er. 
Rodi11 604; terrestrial, Maemon Yalley, Grether 4393; dry roadside 
near Umatac, Grether 4386. 

Rota: epiphytic, alt. 1,000 ft., Grether 4498. 

Pan tropical. 

The commonest form of the terrestrial S\\'Ord-fern in Guam i~ a 
medium-sized plant with the sori 1-2 111111. distant from the slightly 
crenate margin, and is abundant, especially in coconut groYeS and 
abandoned and overgrown clearings. The plants arc commonly 
diseased, \\·ith lumpy outgrowths of the pinnae, which may be the same 
as those mentioned by Pres! (28, vol. 1, p. 32). The report by IIoso­
kawa (19, vol. 26, pp. 69, 70) of .Yephrolcpis exallata (L.) Schott 
from Saipan. Alamagan, and Pagan may be based on one of the small, 
practically glabrous forms of the present plant. 
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3. Nephrolepis biserrata (Swartz) Schott, Gen. Fil., pl. 3, 183-1-. 

? Ncphrodi11m biscrratum (Swartz) Gaudichaud, Freyc. \'oy. 
Bot., 338, 1827 . 

. lspidium splc11d('lls \\.ilklenow: Kaulfuss. Enum. Fil .. 232, 182+. 

Nephrodiu111 sple11dc11s (\Villdenow) Gaudichaud. Freyc. Voy. 
Bot., 337. 1827. 

Fronds usually larger than in the preceding species, 1.0-2.5 or more 
meters long. Stipe and rachis nearly or quite glabrous. Pinnae 10-20 cm. 
long. dark green, lustrous, almost glabrous. with sori rather remote, medial, 
about 3-4 mm. from the crenate or entire margin. 

Marshes at Agaiia. Wagner 3763.5; woods at Korthwest Airfield. 
Grether 3652; woods near Dededo, H'ag11er 3667; large stand in 
wooded ravine, Mt. Santa Rosa, Wag11cr 3893. 

Rota: alt. 1,000 ft., Grether ././-82. 

Pan tropical. 

The specimens cited here were all found in shaded, often clamp. 

places and are quite typical o[ "N. biscrrata" as conventionally con­
strued. This is much less common than the smaller, more scaly plant, 
but in Guam the intermediates suggest that both extremes are forms. 
perhaps environmental. of the same species: the intermediates may, 
however, be hybrids. Separating a large series o( specimens of these 
plants into one species or the other is very difficult because there occur 
rnrious combinations of the characters o[ size. cutting of the margins 
of the pinnae. position of sori. and indument. Gauclichaud's state­
ment ( 16, p. 338) regarding X. gibbosum, "Ce 11cphrodi11111 est inter­
mccliaire entre les 11. splc11dc11s, biscrratw11, & c. et le 11cphrodi11111 

liirs11t11lw11,'' illustrates the difficulty of separating these plants into 
species. 

18. Genus Humata Cavanilles 

Small epiphytic ferns with creeping rhizomes. Fronds coriaceous, simple 
and elliptic to 2-3-pinnate and triangular, on stipes that are articulate with 
the rhizome. Veins free. Sori at ends of veinlets. with oblong or reniform 
imlusia which are attached only at base. 

The genus occurs in the l\Jalay-Polyne~ian region, and \Yas named 
by Cavanilles for the Yillage of IIumata or 'Cmatac. Guam. 



Wagner a11d Grctftcr-Pteridopliytcs of Guam 8.3 

1. Humata heterophylla (Smith) Desvaux. Prod., 323, 1827; Saf­
ford, Contr. u. S. Nat. Herb. 9: 295. pl. 53. 1905: and all later 
authors ( fig. 10). 
Davallia licteropll':)'lla Smith: Swartz, Syn. Fil., 130, 1806. 
? Ilnmata pi1111atifida Ca\'anilles. Descr. pl., 273. 1802; Swartz. 

Syn. Fil.. 130, 1806: Willdeno\\·. Sp. pl. 5: 465. 1810; Chri~­
tensen, Dansk Bot. Ark. 9: 3. 26. 1937. 

Davallia pinna.tijida (Cavanilles) Gauclichaud. Freyc. Yoy. Bot.. 
371, 1827. 

Rootstock climbing widely, about I mm. thick, covered with red-brown 
spreading scales which turn darker with age. these nearly entire but some 
with a few tiny teeth especially toward the base. and with a long hairlike 
tip, the length of the scale 2-4 mm. Sterile fronds entire or very shallowly 
serrulate. Stipes 0.4-3.6 cm. long, the blades rlliptic and attenuate at the tip, 
3-11 cm. long, 0.7-3 cm. wide. Fertile fronds incised '/.1-¼, usually about % : 
stipes 0.4-3.0 cm. long, blades 1.8-12.0 cm. long. Sori close to the margins of 
the lobes, often with a tooth projecting below each one. Two forms of frond, 
intermediate between the fertile and sterile are frequent: (1) shaped like a 
narrow sterile frond. with no lobes, but with sori along the irregular margin; 
(2) deeply cut but without sori. 

On coconut trunks. half a mile west of l\ft. Santa Rosa, TVag11cr 
3870; epiphyte in wooded raYine, :-ft. Santa Rosa. Wag11er 3886; 200 
yards east of Talisai RiYcr bridge. l\[aemon \' alley. about 3 miles east 
of i\gat. Tf'agner 3591; Sigua Ri\'cr Yalley, Grether 3723; on fallen 
tree, Northwest Airfield. T/'ag11er 3655; mossy tree trunks, north­
central Guam. Tr'agncr 3352; \\'Cl woods near llilaan, Conover 580; 
Yigo, alt. 200 111 .. Bryan 113../- (B.;,\L): epiphytic, north Guam. 
Grether 4313; hanging loosely from limbs of trees. headwaters of Ylig 
River, Hodi11 615; edge of woods. 1It. Lamlam area, Jfoore 298; 
epiphyte. M aemon Valley, Grether 1-1-7 3; epiphyte. Geus RiYer. 
Grether 4377. 

Rota: alt. 1.500 ft.. Grether I 126. 
Tropical .\sia to Ne\\' Guinea and Fiji. 
The Guam plant differs too slightly from typical II. hcteroph3•lla 

to be maintained as a distinct species. ,\fter examining a series of 
II. ophioglossa Cavanilles from the Philippines, we believe that it is 
likely that Nee collected his material in Samar rather than in Guam. 
The plant which Safford figured as If. heterophylla in his plate 53 
was collected by him at Pago Pago Bay, Samoa, in 1888; the rhizome 
of this one collection (U.S. },:atio11al fl erbari11111 5159../-0) bears fronds 
that agree in form \\'ith both Il. ophioglossa and H. heterophylla. The 
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rootstock scales are less spreading than those of H. ophioglossa, how­
eYer, and the collection is intermediate betll"een the two types. Saf­
iord's plate. unfortunately. shows only the fronds of this collection 
,,·hich ha\'e the subcordate to cordate bases of II. op!tioglossa. Ma­
terial from Guam. of 1rhich ll"e ha1·e numerous specimens, agrees 
\\"ith II. ophivr1lossa in the spreading paleae of the rhizome, in the 

FIGURE l0.-Ilu111ata hctcroph-::,•lla, on fallen tree, Northwest Airfield, 
Grether 3655. 
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sori. and in occasionally ha\·ing crcnatc 111argins, hut the size and 
shape of the frond is that of II. lictcrophylla, \\'hich is not kno\\'n from 
the Philippines. The type o( the Philippine II. ophioglossa has 
shorter, relatively broader fronds with subcordate bases; all of the 
specimens from the Philippines which we ha\·e seen agree Ycry well 
with Christensen's rcdescription of the type (9. p. 25). which is alleged 
to have come from Guam. HoweYer. the type of II. pinnatifida 
Cavanilles. as rcclcscribcd hy Christensen. agrees, at least in part. with 
Guam specimens and prohahly came from Guam. Swartz (30, pp. 337, 
338) considered II. pinnatifida close to JI. hctcropl,ylla and made 
H. ophioglossa a synonym of the latter: Willdenow (3..J., p. 465) did 
the same. Gaudichaud ( 16. p. 371). using the name J {. pi111rntifida 
for the Guam plant. remarked that it is perhaps little distinct from 
Il. ltctcroph~/lla. The Philippine plant which agrees \'Cry \\'CII with II. 
ophioglossa may, ncycrthelcss, be readily separated from the Guam 
plant, although they are Yery closely related. (\\·e are indebted to 
Dr. W. R. Maxon £or the loan of the Xational Herbarium material 
of this species.) 

In the deeper forests of Guam, II11111ala ltetcropl1ylla is an abun­
dant plant, climbing trunks and branches of trees in Yinelike tangles. 
The species is also known in Rola and probably occurs elsewhere in 
the Marianas. 

Ilnlllala lrifoliata Cavanilles was described from the ?-.Iarianas, 
and was recently reported under its synonym. II. lcpida (Pres!) 
l\foore. by IIosokawa from , \la111agan (19, YO!. 26, p. 121). This 
species and the similar II. rcpens Diels, reported as Dm!allia scrrata 
Willdenow from the 11arianas ( 3..J., p. 467), are small ferns with 
long-stipitate, dissected. coriaceous, triangular fronds. The descrip­
tion of Aspidi11111 stipitaf1111t :t\Icttenius suggests a Il11111ata also (see 
under Lastrca). With this C\'idence it seems probable that H. trifoliata 
actually came from Guam and that it may still exist there. 

19. Genus Davallia J. E. Smith 

Ferns of medium size. Rootstock creeping, with scales that lack attenuate 
tips. Stipes articulate. Frond triangular. dissected. and leathery. Sori mar­
ginal, the indusia attached by the bases and sides, and opening on the mar­
ginal side. 

An Old World tropical genus, represented by one common species 
in Guam. 
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1. Davallia solida (Forster) Swartz, Schrad. Jour. Bot. 2: 27, 1801; 
Gaudichaud. Freyc. \"oy. Bot. 37 L. 1827: Safford. Contr. U. S. 
Kat. Herb. 9: 256, 273. pl. 3. 1905: and all later writers. 
Da,•allia py:ridata of Kaulfuss. Enum. Fil., 221. 182-1-; not Cava­

nilles 1802. 
Xephrodi11111 .9 /11cid11/11111 Pres!, Rel. Haenk. 1: 39, 1825. 

Rootstock -1-5 mm. in diameter, wide-creeping and branching, covered 
with long dark-brown scales on the young parts which leave indented scars 
on the old parts as they gradually fall off. Fronds glossy, pale green, 30-80 
cm. long, coriaceous, deltoid. 3-4-pinnate. Sori marginal, the indusia oblong, 
opening at the slightly flared tip. 

Epiphytic on fallen tree. North\\'est Airfield. Grether 3649; on 
coconut trunk near Piti Junction, fl1ag11er 3657; terrestrial in woods 
near Dededo. Wagner 3668: Sigua River valley. Grrther 3720; 
epiphytic on coconut near junction of Sigua and Lonfit Rivers, 
Crrther 3819; epiphytic on coconut. :.Iac-mon \'alley. Grether 4114. 

Rota: alt. 1.500 ft.. Grrthrr ·1477. 
:.Ialaya to Fiji. 
A common. conspicuous epiphytic fern m Guam ( called p11g11a 

111ache11a. according to Safford). this species is noticed especially on 
the trunks of coconut palms. \\'e ha,·e seen it also in Saipan, and 
Hosokawa records it from Rota and i\lamagan. It may occasionally 
be found growing terrestrially. The species is extremely variable in 
size; occasional giant specimens are found which ha Ye fronds four 
times pinnate with long and narrow segments and very narrow indusia, 
which approach D. fejee11sis Baker. From Rota, Hosokawa reports 
D. solida Yar. J,i11dlcyi (Hooker) Rosenhurgh, a small form with the 
inclusium occupying the entire tip of the segment. 

Tapac11idi11111 li11earc (Cavanilles) C. Christensen was reported by 
Cavanillcs (4, p. 27-1-) and by Willdenow (3-1-, p. 483) from the 
::\Iarianas but has not been reported since and this locality may haYe 
been a mistake. The species is medium-sized wth bipinnate coria­
ceous fronds with narro,,· rounded segments. The sori arc small, 
located at the ends of the Yeins near the margin. 

20. Genus Belvisia Mirbel 

Epiphytic ferns of small to medium size. Rhizome creeping, scaly. Frond 
simple and entire, the venation reticulate with included veinlcts. Sporangia 
in a special apical segment with the margin reflexed over them in young 
fronds. 
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A distinctiYe Old \\"oriel tropical genus of about 10 species, one of 
them in Guam. 

1. Belvisia mucronata (Fee) Copeland. Cen. Fil.. 192. 1947. 
H'smc11olcpis 11111cro11ata Fee. Gen. Fil., 82. pl. 6B, fig. 1, 1852; 

C. Christensen, Dansk Bot. :\rk. 6: 3, 62-63, 1929. 
lfy111c11olepis ophioglossoidrs Kaulfuss, Enum. Fil., 146, 182.J.. 
Acrosticl11t111 spicat111n of CaYanillcs. Descr. pl.. 237, 1802: not 

Linnaeus f. 1781. 
8rh•isia spicata of Safford. Contr. U. S. Xat. Herb. 9: 273, 1905; 

not (Linnaeus f.) l\Iirbel 1803. 
Hy111e11olepis spicata of Merrill. Philippine Jour. Sci. 9 (C) : .J.4, 

1914; and subsequent writers; not (Linnaeus f.) Pres! 1849. 
Characterized by generic description. Fronds pale green, rather fleshy, 

20-50 cm. long with fertile portion 3-5 mm. thick, 2-14 cm. long. Rootstock 
scales with thick blackish cell walls and marginal teeth. 

Lonfit River valley, Grether 3706; epiphyte in wooded ravine, :Mt. 
Santa Rosa, Wag11er 3895; cpiphyte in thick woods. Xorthwest Air­
field. Grether 3654; Yigo. alt. 180 111 .• Rrya11 1132 (B. i\1.) ; epiphy­
tic on tree. 2 miles cast of Yigo .. U oorc 258; epiphyte, i\Iaemon \'al­
ley, Grether ./-396; epiphyte, Geus RiYer. Grether 4371. 

Rota: alt. 1,500 ft.. Grether ./476. 
Malaya, Philippines, i\Iicronesia, New Guinea. i\Ielancsia, and 

Polynesia. 
Befrisia spirnta ( Linnaeus f.) i\Iirbel, described from the African 

islands, is similar to the present species. hut differs from it in the dis­
tinctly raised veins, the scall's without marginal teeth, and in often 
having a narrow, sterile tip at the base of the spike rather than a mere 
constriction ( C. Christensen, 8. pp. 62-63). This narrow sterile strip 
at the base of the spike may occasionally he found in B. 11111cro110ta (for 
example, Grether 4371.) B. 11111cro1111ta is a common plant in the 
forests of Guam, growing usually in and around the crotches of large 
trees. In very dark moist woods, large rufTled forms arc found, the 
leafy liverworts often coYering the upper surfaces of the fronds. 

21. Genus Goniophlebium (Blume) Pres! 
Rootstock long-creeping. the stipcs articulate. Fronds pinnate with 

articulate pinnae. Venation reticulate between the main veins. each areolc 
with one included free vcinlet. Sori round, cxindusiatc, borne on the free 
vein lets. 

An Old \Vorld tropical genus of epiphytic ferns. 
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1. Goniophlebium percussum (Carnnillcs), new combination. 

Cyathea percussa Carnnilles. Dcscr. pl., 538, 1803. 
Polypodi11111 perrnss11111 (Ca,·anillcs) Kaulfuss, Emnn. Fil., 90, 

182-1-. 
Poly podium cyatlwides Swartz, Syn. Fil., 37, 1806: \\.illdcnow, 

Sp. pl. 5: 19-1-, 1810. 
Polypodium persicifoli11111 DcsYaux; Hosokawa, N'at. Hist. Soc. 

Formosa, Trans. 26: 245. 1936. 
Rota: Sabaana, TV. L Xcc/..,cr s. ii. (u.S.K.II. and u.C. i ; alt. 

300 ft., Grether ./467; alt. 1.000 ft., Grether 4197. 
Tropical Asia to Samoa. 
Originally described by CaYanillcs from a specimen collcctccl by 

Nee in Guam, this plant has apparently not been found there since. 
The specimens cited here and Hosokawa's record from the same place 
are the only other collections known to us from the Marianas. The 
fronds arc commonly oYer 1 meter in length. The pinnae range from 
1 cm. broad with the sori medial to 2 cm. broad with inframedial sori 
( Grether 1-197) and in texture range correspondingly from nearly 
coriaceous lo thinly herbaceous. In Guam the species should be sought 
as an epiphyte in forest trees. 

Dry11aria qurrrif olia (Linnaeus) J. Smith, a curious fern with 
oaklike humus-gathering, sterile leaves, was reported from "the 
l\farianas Islands. especially in Palapa" hy Cavanillcs ( 4, pp. 2-1-7-2-1-8), 
but the specimens probably came from Samar. 

22. Genus Microsorium Link 

Rootstocks scaly, creeping. Stipes articulate. Fronds simple or pinnatifid, 
thick in texture, and usually naked. Yeins anastomosing, the areoles including 
free veinlets. Sori round. without indusia. 

An Old World tropical genus of mostly epiphytic ferns of numer­
ous species, with two in Guam. 

Fronds usually deeply pinnatifid: sori large, impressed .... 1. M. scolopendria 
Fronds simple; sori small, superficial.. ............................................ 2. M. punctatum 

1. Microsorium scolopendria (Bunnann) Copeland. Univ. Califor­
nia Pub. Ilot. 16: 112. 1929. 
Polypodium he111io11itis Cavanilles, Descr. pl., 2-t8, 1802; Willde­

now, Sp. pl. 5: 165, 1810. 
Tectaria phymatodcs (Linnaeus) Cavanilles, Descr. pl., 2-t9, 1802. 
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Polypodium phymatodes Linnaeus; Pres!, Rel. Haenk. 1: 22, 
1825; Gaudichaud, Freyc. Voy. Bot., 72, 1827; Merrill, Philip­
pine Jour. Sci. 9 (C): 45, 1914; and later writers. 

Polypodium gross11111 Langsclorff et Fischer; Pres!, Rel. Haenk. 
1: 22, 1825. 

Phymatodcs phymatodcs Maxon ex Safford, Contr. U. S. Nat. 
Herb. 9: 352, pl. 62, 1905. 

Rootstock long-creeping, 2-4 mm. thick, bluish, with scales at the grow­
ing tip. Fronds pale green, shiny, deeply pinnatifid (sometimes simple), 5-150 
cm. long, glabrous. Sori in one or two rows on each side of costa, large and 
round, deeply impressed, giving a warty appearance to the upper side of the 
frond. Extremely variable. 

Terrestrial in brushy areas, Mt. Santa Rosa, Wag11er 3881; Sigua 
River valley, Grether 3726; coconut trunks, Agafia Airfield, Wagner 
3300; epiphytic in wet ·woods. Northwest Airfield, Grether 3653; Mt. 
Alifan, alt. 230 111., Bryan 1203 (B.M.). 

Rota: alt. SO ft., Grether 4499. 

Common and widespread in tl1e Old ·world tropics. 

The local name of this abundant fern is, or was, kalaou or kahlau 
(Gaudichaud 16, p. 72; Safford, 29, p. 352). It grows in a wide 
variety of habitats: on exposed coconut trunks, on forest trees, on the 
ground, and on rocks. Midget forms with short, simple, fertile fronds 
are frequent on dry coconut trunks. In rich shady situations, lax ter­
restrial forms become very tall, the narrow pointed lobes extending 
25 or more centimeters. This is an excellent example of the effect of 
environment on the size and form of ferns. We have seen specimens 
of this species in Saipan also. Polypodi11111 nigrcscens, a close relative, 
has been reported from coastal cliffs on Anatahan Island by IIosokawa 
(19, vol. 26, p. 246). 

2. Microsorium punctatum (Linnaeus) Copeland, B. P. Bishop 
:Mus., Bull. 93: 73, 1932. 

Pol:ypodium pu11ctat11m (Linnaeus) Swartz; Merrill, Philippine 
Jour. Sci. 9 (C) :45, 1914; and later writers. 

Microsorium irioidcs (Poiret) Fee; Safford, Contr. U. S. Nat. 
Herb. 9: 273, 1905. 

Rootstock short and usually covered with dark humus. Fronds strap­
shaped, 50-120 cm. long, 3-7 cm. broad, with many small sori beneath, usually 
on the upper half. 
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Talofofo Point, alt. 90 111., Brya11 1114; Ritidian Point, alt. 50-180 
111., Brya111167 (B. M.); Sigua River Yalley, Grether 3725; epiphytic 
on fallen tree, Northwest ,\irfield, Grether 3650; tree branch, 12 feet 
from ground, east edge of Barrigada, JJ oore 3J1; epiphyte in dense 
woods, 2 miles east of Yigo, Moore 267; Mt. Santa Rosa, Sturte­
vant 6. 

Tropical Africa, Asia, Australia. and Pacific islands to Polynesia. 
A common and conspicuous epiphyte in the forests of Guam. The 

humus-collecting bases of the plants provide abodes for other, smaller 
ferns. Hosokawa reports this species also in Rota and Saipan (19, 
vol. 26, p. 245). 

Several species described by Cavanilles, Polypodium percussum 
(not Cyathea percussa Cavanilles) and P. peltatum, both of the New 
World, and Polypodium enen!e of 1Ialaya and the Philippines, were 
attributed, evidently erroneously, to the Marianas. 

23. Genus Pyrrosia Mirbel 

Rootstock scaly, thin, and wide-creeping. Stipes articulate. Fronds 
simple, coriaceous, with stellate hairs and reticulate veins. Sori round, with­
out indusia. 

Epiphytic ferns common in the Old \Vorld tropics, and represented 
in Guam by one very common and rnriable species. 

1. Pyrrosia adnascens (Swartz) Ching, Chin. Bot. Soc., Bull. 1: 1, 
45, 1935 (fig.11). 

C,yclophorus ad11ascens (Swartz) Desvaux; Safford, Contr. U. S. 
Nat. Herb. 9: 253-254, pl. 47, 1905; and all later writers. 

Rootstock creeping, covered with very dark polished appressed scales. 
The leathery, gray-green, long-lanceolate, sterile and fertile fronds are 
slightly dimorphic (more so in forms of exposed places): the sterile fronds 
always shorter and broader, 0.7-3.0 cm. broad. 4.0-20.7 cm. long; the fertile 
fronds 0.3-1.8 cm. broad, and 10-32 cm. long. Sori reddish brown, crowded, 
densely covering the underside of two-thirds to one-third of the upper part 
of the blade. 

Dead tree limb in shady woods near .\gafia Airfield, Wagner 3738; 
epiphytic, N orlhwest Airfield, Grether 3647; coconut trunk, half a 
mile west of Mt. Santa Rosa, Wag11er 3880; Umatac, Grether 4315; 
on trees above Togscha River, Grether -1333; epiphytic on tree, 6 ft. 
above the ground, 2 miles east of Yigo, Jf oore 259. 
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Rota: south part of island, alt. 800 ft., Grether 4483; alt. 50 ft., 
Grether 4488. 

Saipan: epiphytic on breadfruit trees, Wagner 3232. 
Tropical Asia to Polynesia. 

FIGURE 11.-Pyrrosia adnascens: specimen on right collected on exposed 
coconut trunks, half a mile west of Mt. Santa Rosa, Wagner 3880; specimens on 
left from woods near Agafta Airfield, Grether 3356. 

Niphobolus varius KauHuss was based on specimens from Guam 
and Manila (21, p. 125). Kaulfuss contrasted it with what he consid­
ered the present species by its linear-lanceolate, stipitate rather than 
ovate, subsessile sterile fronds, and by the linear-lanceolate, rather 
than linear-elongate, fertile fronds. Gaudichaud recorded Cyclophorus 
vari11s (Kaul fuss) Gaudichaud from Guam, but he had earlier con­
sidered it a variety of the present species ( 16, p. 364). It is perhaps 
significant that Blume (2, p. 54) gave the habitat of Niphoboltts 
varius as mossy tree trunks, especially near rivers and cataracts, and 
that Copeland (12, p. 14) found that N. adnasccns occurred on the 
strand while N. varius lived in the high forest. Giesenhagen character­
ized the two plants mainly by a difference in the number of epidermal 
cells surrounding the stomata. It is our belief that this may be caused 
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by habitat, just as the size and the shape of the fronds apparently 
result from tlie relative humidity and exposure. Giesenhagen ( 17, 
p. 209) wrote that N. adnoscens had 6-9, rarely 5, epidermal cells in 
a rosette around the stomata! cavity, while N. vorius had only 3-5, and 
thus they could be quickly distinguished. Using this method, we found 
that one of our larger Guam specimens, from shady woods, had 5-7, 
averaging 6, while the smallest, from an exposed coconut trunk, had 
5-10, averaging 7. Our largest material (Grether 4315), however, 
also averaged 7. Thus the largest specimens examined from Guam, 
the type locality in part of N. vorius, although possessing the form 
of that species, do not agree in Giesenhagen's fundamental distinction 
of it from N. ad11oscens. Wide size differences exist between plants 
of deep woods and those of extremely dry, sunny situations, and all 
intermediates exist between these extremes. By Hooker, Clarke, 
Beddome, and Baker, the larger plant was made a variety of Pyrrosia 
adnoscens. It appears to us, however, to be merely an ecological form. 

'l'he plant is a common epiphyte in Guam, Rota, and Saipan, and 
St. John has recently reported it from Tinian ( 31). 

Cavanilles described Acrostic/mm bicolor from the Marianas but 
C. Christensen (9, p. 7) wrote that this locality wa.s probably wrong. 
The type included two species: Pyrrosia acrostichoidcs and P. so111a­
rens1s. 

24. Genus Vittaria J. E. Smith 

Epiphytic ferns of small or medium size. Rootstock erect to creeping, 
scaly, the cells of the scales very thin, with thick dark walls (clathrate). 
Fronds ascending to pendent, not articulate, linear and entire. Veins reticu­
late. Sporangia in a line on the marginal veinlet. 

A pantropical genus of SO or more species, some of them separable 
only by microscopic characters. 

1. Vittaria elongata Swartz, Syn. Fil. 109, 302. 1806; Gaudichaud, 
Freyc. Voy. Bot., 382, 1827; Safford, Contr. U. S. Nat. Herb. 
9: 273, 398, 1905; and later writers. 

Vittoria iucurvata Cavanilles, Descr. pl., 270, 1802; Willdenow, 
Sp. pl. 5: 406, 1810. 

Vittoria e11sifor111is of Pres!, Rel. Haenk. 1: 58, 1825; not Swartz 
1799. 

Vittoria anodoutolcpis Fee, Hist. Vitt., 93, pl. 4, fig. 3, 1852. 
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Rootstocks short-creeping, clothed with long, dull-purple, clathrate, hair­
tipped scales. Fronds linear, 6-75 cm. long, 2-8 mm. broad. Sori in a groove 
along the margin. 

Epiphytic along wooded streams, l\Iacmon Valley, 3 miles cast of 
Agat, Wagner 3835; Sigua River valley, Grether 3732; epiphytic in 
wet ravine, Mt. Tcnjo, Wag11er 37-1-8; North Airfield, Grether 3582; 
coconut trunks, half a mile \\·est of l\It. Santa Rosa, Wagner 3877; on 
tree trunk with Asple11i1t111 11id1ts and other ferns, Grether 3643; 
epiphytic on tree on edge of woods, 1 mile east of Nit. Tenjo, Moore 
297; epiphytic, l\faemon Valley, Grether ./-116. 

Rota: Necker R-99; alt. 50 ft., Grether 4./-93. 
Saipan: growing on breadfruit trees, Wagner 3234. 
Tropics of the Old World. 
Vittoria incurvata Cavanilles (syn. V. anodontolepis Fee) was 

upheld as a distinct species hy C. Christensen because of the reputedly 
fully entire rhizome scales (9, p. 2-1-). A long series of Guam speci­
mens shows, however, that some scales do have short teeth ( mar­
ginal extensious of the dark latticework o( the scales). Elsewhere 
over its range, including the Carolines, V. elo11gata shows rhizome 
scales provided with more numerous and much longer teeth. The 
minor distinction of the Guam material is not here considered of suffi­
cient value to give specific status to what is apparently only a local 
variant. 

This is a very common epiphytic fern in Guam, growing on trees 
everywhere in forested area~. It is often associated with bird's-nest 
ferns, growing in the root masses of the larger plants. 

V. lineata Linnaeus, a Kew \Vorld plant, was mistakenly credited 
to Guam hy Cavanilles (4, p. 270). V. isoctifolia Bory, an African 
species, was recorded from Guam by Kaulfuss (21. p. 193). 

25. Genus Antrophyum Kaulfuss 

Rootstocks creeping, and provided with matted water-holding roots. 
Fronds small to medium-sized, simple and entire, naked. Veins anastomosing, 
in long areoles without included vcinlcts. Sori linear along the veins, 
exinclusiate. 

Tropical ferns, epiphytic and occasionally on rocks, represented 
by one species in Guam. 

1. Antrophyum plantagineum (Cavanilles) Kaulfuss, Enum. Fil.. 
197, 1824; Safford. Contr. U. S. Nat. J Icrb. 9: 273. 1905; and 
later authors. 
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Hemionitis pla11tagi11ea (Cavanilles) Gaudichaud, Freyc. Voy. 
Bot., 309, 1827. 

Rootstock creeping, covered with gray-purple narrow scales and matted 
roots. Frond dark green, thick, simple, ovate to linear, 12-50 cm. long includ­
ing stipe, 2.0-3.5 cm. wide. Stipes variable in length, 2-13 cm. long. Midrib 
apparent only in lower part of leaf. Sori following the anastomosing pattern 
of the veins. 

Sigua River valley, Grether 3722; wet ravine, Mt. Tenjo, Wagner 
3743; epiphytic in damp woods near Piti Junction, Wagner 3656; 
deep woods in ravine, Lon fit River valley, Grether 3709; on limestone 
cliffs, Maemon Valley, 3 miles east of Agat, Wagner 3836; trees 
and rocks in very mossy woods, Northwest Airfield, Grether 3648; 
mossy tree trunks in wet woods, north-central Guam, T¥ agner 3351; 
tree trunks, headwaters of Ylig River, Rodin 614; epiphytic, Maemon 
Valley, Grether 4415. 

India to Polynesia. 

This species varies considerably, as Caudichaud pointed out, both 
in the size and in the shape of the fronds. In very shady forest areas 
occur narrow forms that approach closely the Samoan A. planta­
gineum var. angustatum (Brackenridge) Hooker. It occurs fre­
quently, both on limestone cliffs and on tree trunks ( sometimes on 
pandan prop-roots), generally over the island, and is reported by 
Hosokawa also from Saipan. 

VIII. LYCOPODIACEAE 

Terrestrial or epiphytic plants, erect, trailing, or pendent. Stems 
usually branching repeatedly, beset with numerous small coriaceous 
simple leaves. Sporangia compressed, reniform to orbicular, and borne 
in the axils of ordinary vegetative leaves or on bractlike special leaves. 
Spores uniform, globose. Prothallia brown or partly green, dependent 
usually on endophytic fungi for nourishment. Of the two genera, only 
Lycopodium is represented here. 

1. Genus Lycopodium Linnaeus 

Recognizable by family description; usually called clubmosscs. 

Plant terrestrial; leaves very narrow, 2-4 mm. long; strobili short... ............ . 
............................................................................................................. - ....... 1. L. cernuum 

Plant epiphytic; leaves 2-3 mm. wide, 7-13 mm. long; strobili forming long 
tassels .................................................................................................. 2. L. Phlegmaria 
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1. Lycopodium cernuum Linnaeus, Sp. pl., 1103, 1753; Pres!, Rel. 
IIaenk. 1: 81, 1825; and later writers. 
Lycopodium 111aria11111n \Villdenow, Sp. pl., 31, 1810. 
Lycopodium cerm111m var. 111aria1111111 (Willclenow) Baker, Handb. 

Fern allies, 23, 1887. 
Plant branching, 20-75 cm. tall. 1fain stem with several ascending 

branches, these 1-2 mm. in diameter, with crowded pale-green very narrow 
leaves, recurved in the upper half. Fertile leaves turning yellow or brown 
with age, in short, subpendent spikes, the leaves shorter and broader than 
the vegetative and with pointed tips. Spikes 2-3 mm. broad, 3-6 mm. long. 

Open hilly field, alt. 900-1,000 ft., southeast of Agana, Wagner 
3305; dry hill, Masso River valley, G'rether 3432; Sigua River valley, 
Grether 3711; savannah, half a mile west of Mt. Santa Rosa, Wagner 
3875; terrestrial, Maemon Valley, Grether 4395. 

Pantropical. 
The savannah cluhmoss occurs abundantly in the dry grassy areas 

of the southern part of Guam, ar.cl in the vicinity of Mt. Santa Rosa. 
If the local form is accorded subspecific recognition, it should be L. 
cer111111m var. 111aria1111111 (Willdenow) Baker. From Alamagan, Iloso­
kawa reports L. cernuum var. crass if olium Rosen burgh, the descrip­
tion of which agrees quite closely with the Guam plant. 

2. Lycopodium phlegmaria Linnaeus, Sp. pl. 2: 1100, 1753; Pres!, 
Rel. Haenk. 1 : 81, 1825; and later authors. 
A large hanging plant. Roots matted in humus. Branches brownish, 2-3 

mm. in diameter, branching dichotomously. Sterile leaves numerous, ascend­
ing, lanceolate, leathery, shiny dark green, averaging 1 cm. long. Fertile 
leaves in narrow tassels, 10-15 cm. long, the fertile leaves themselves very 
short, and barely covering the flat 2-valved sporangia. 

Epiphytic in formerly dense woods, 4 miles south of Northwest 
Airfield, Wagner and Co11oi·ar 34./-2; epiphytic in forest, Northwest 
Airfield, Grether 3646. 

Old World tropics. 
According to Safford the Spanish name in Guam was Cordon de 

San Fra11cisco. This beautiful plant is frequent in dense forest areas, 
especially in northern Guam. It usually grows in the crotches of trees, 
15 to 35 feet from the ground. Gaudichaud wrote in 1827 that the 
natives here considered it a symbol of fecundity, but in 1900 Safford 
found no evidence that the notion still prevailed. Today the plant is 
used for decoration in nati"e houses and attached to palm trees in 
yards. Ilosokawa reports this species also in Rota ( 19, vol. 25, p. 439). 
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IX. PSILOTACEAE 

Primitive pteridophytes with stems simple and leaves in two ranks 
(Tmesipteris) or dichotomous and nearly naked, with narrow branches 
and a few tiny scale-like leaYes. Sporangia 2-celled, or 3-celled, at­
tached at the bases of reduced lea,·es. Two genera, but only Psilotum 
is found in the Marianas. 

1. Genus Psilotum Swartz 

Plants shiny-green and dichotomou~ly divided. Branches either Aat or 
triquetrous. Leaves few, pointed and minute. Sporangia in globose 3-lobed 
sporangia, borne on the ultimate branches, and falling readily from dried 
specimens. 

Closely related to fossil species of early pteridophytes, and repre­
sented today only by two pantropical species, both of which ha"e been 
recorded from the Marianas. 

1. Psilotum nudum (Linnaeus) Grisebach, Ges. wiss. Gottingen, 
Abhandl. 7: 278, 1857; ).ferrill. Philippine Jour. Sci. 9 (C): 47, 
1914; and subsequent writers (fig. 12). 

Remlzardia diclzotoma \Villdenow; Gaudichaucl, Freyc. Voy. Bot., 
82, 290, 1827. 

Psilot111n triquctrum Swartz; Kanehira, Dept. J\gr. Kyushu Imp. 
University, Jour. 4: 6, 258, 1936. 

Branches narrow, the ultimate ones three-angled. Fully developed plants 
8-45 cm. or more tall, depending upon the place of growth. 

Dry exposed rocks, Mt. Tenjo, Wagner 3749; Sigua River valley, 
Grether 37 3-1-; near waterfall, Lon fit RiYer \'alley, Grether 3702; on 
coconut boles, a half mile west of Mt. Santa Rosa, Wagner 3871; coco­
nut stumps, J\gai\a Airfield. Co1101.•cr 525; coconut trunks, 1 mile 
southeast of Piti, Wagner 3627; coral boulder, Talofofo Basin, Rodin 
679; on tree in dense woods, Tumon Bay. Moore -1-08. 

Rota: alt. 700 ft., Grether 4481. 

Tropics and subtropics of both hemispheres. 

This odd plant is common but inconspicuous in Guam. It grows 
in a variety of habitats, but most often at the bases o( trees, especially 
on the holes of coconuts. \Ve haYe found it also on old walls, on the 
ground. and on rocks. In dry situations. as in rocky sa,·annahs, dwarfs 
may he found that ha,·e a wry different aspect from the narrow, 
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almost sterile large forms of deep woods. Gaudichaud also reported 
this species on Rota Island. 

Psilotum co111pla11atu111 Swartz has been reported from Alamagan 
by Hosokawa ( 19, vol. 25, p. 443). It differs from P. nudmn in its 
broad flat branches. 

FIGURE 12.-Psilotum 1111d11m; inset: dwarf form from dry exposed rocks 
on Mt. Tenjo, Wag11er 3749. 
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X. SELAGI)!ELLACEAE 

Terrestrial or epiphytic plants, usually small. Stems erect or pros­
trate with numerous unequal-sided leaves, usually of two kinds: the 
lateral leaves spreading, the superficial leaves erect. Sporangia with 
two valves, on special leaves arranged in a cone or spike. Spores of two 
kinds. megaspores and microspores. 'l'he sole genus is very large. 

1. Genus Selaginella Beauvais 

1. Selaginella ciliaris (Retzius) Spriug, A cad. Sci. Belg., Bull. 
10: 231, 1843. 
Selagi11ella Bclangeri (Bory) Spring; Merrill, Philippine Jour. 

Sci. 9 (C) : 47, 1914. 
Sclaginella proniflora o( Baker, J our. Bot. 22: 156, 1885; IIoso­

kawa, Nat. Hist. Soc. Formosa, 'l'rans. 25: 442, 1935; not 
(Lamarck) 1791. 

Branches dccumbcnt to oblique, 1--1 cm. long. Sporophylls imbricated 
in a spike 2 mm. broad, 2-5 111111. long. 

On banks in wooded raYine, :.\It. Santa Rosa, Wagner 3884; open 
hilly field, southeast of J\gafia, alt. 900-1,000 ft., Wagner 3308; stream 
hanks, tributary of. Fonte River, 1 mile southwest of Agaiia, Wagner 
3400, Conover 501; Pago River, Rodin 615. 

India to northern Australia. 

This plant has apparently not yet been found in the other islands 
of the l\farianas. In Guam, howe,·er, it is frequent on damp banks in 
the savannah areas, usually in little gulleys along streams. It can be 
easily overlooked because of its small size and mosslike habit. 
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