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ABSTRACT
The status of pteridological research in the Philippines at the turn of the 21st
century is presented and discussed. An electronic database containing collection
and taxonomic information on nearly 23,000 collection numbers of Philippine
pteridophyte specimens in herbaria around the world was started in 1994, a
collaborative personal and institutional endeavor. I also provide a synthesis of
the results of my field explorations in three protected areas in the last three years.
Noteworthy of these are the rediscovery and confirmation of the presence in the
Philippines of the genus Cyrtomium, and the rediscovery of Aglaomorpha
cornucopia, Antrophyum williamsii, Ctenitis humilis, and Dennstaedtia
macgregori, rare Philippine endemics. The need for extensive botanical
explorations in the Philippines is imperative for our understanding of
biodiversity and sound conservation management. The implications for
scientific research and cooperation of current laws regarding biological
collection and transport, especially the Wildlife Resources Conservation and
Protection Act, are also presented.

INTRODUCTION
The last decade of the 20th century, though seemingly quiescent, was a period of

rather active data repatriation for Philippine pteridology. In 1994, I started an electronic
database of herbarium label data with the fern collections at F, MU, and US in the
United States and BM and K in England. Subsequently, I incorporated the paper
database of herbarium materials collected and annotated/examined by M. G. Price since
the late 1960s that comprise nearly 30% of the records. Pteridological collections of L.
L. Co (at PUH) between 1970 and 1993 likewise make up an additional 5% of the total
records. In addition, Philippine materials cited in literature that we have not seen yet
were also noted. With nearly 23,000 records/collection numbers, this electronic
database contains herbarium data of more than 90% of the pre-World War II collections
and some 70-80% of the post-World War II collections of Philippine ferns and fern
allies and includes all of my own collections from 1989 to 2004. I have singlehandedly
prepared this database, hence data quality, if ever compromised, has been at a
minimum. This may indeed be the most powerful resource for Philippine pteridological
collection data to date. However, databasing of Philippine fern collection deposited in
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major Asian (BO and SING) and European herbaria (B, MA, BM, K, E, and L) is far
from substantial. For instance, only Selaginellaceae and Lycopodiaceae in both BM and
K were included in the database. Initial data suggest that in Selaginella alone, nearly
5% and 12% at K and BM, respectively, are unique, i.e. I have not seen replicates in
other herbaria. A day of databasing effort at E has resulted in 221 numbers; about 33%
of these are unique. I have never visited B, MA, and L and, except for those materials
cited in literature, I have not included any of their accessioned Philippine pteridophytes.

The turn of the 21st century has been marked by a series of pteridological
explorations in Bohol and Luzon (2002-2004). These explorations have greatly
increased our meagre understanding of the richness of the pteridophyte flora of the
heavily botanised Mt. Banahaw in Luzon and the less-explored karst forests of Bohol
and montane forests of Luzon’s Central Cordillera. 

In this study, I provide a synthesis of our pteridological explorations in Rajah
Sikatuna Protected Landscape (RSPL) and adjacent areas in Bohol, Mt. Banahaw
mountain complex and Mt. Bali-it, Balbalasang-Balbalan National Park (BBNP) in
Luzon (Barcelona, 2003). I also evaluate the collection and conservation status of rare
Philippine endemic pteridophytes, especially those only known from types or from very
few collections. I further explore alternatives to sound planning of future pteridological
explorations and conservation management. More importantly, I discuss the
implications to scientific research of the current laws regarding collection and transport
of biological specimens.

MATERIALS AND METHODS
I am providing a synthesis of the results of the fern collecting explorations that we
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Figure 1. Location map of recent pteridological collecting localities in the Philippines
(2002-2004).
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conducted in three protected areas, namely Mt. Banahaw mountain complex that
straddles Quezon and Laguna Provinces: Oct. 16-25, 2002 (Barangay Laló, Tayabas
approach), Mar. 27-Apr. 6, 2003 (Lucban Cone), and Sept. 9-21, 2003 (Barangay
Kinabuhayan, Dolores approach); Mt. Bali-it, Balbalasang-Balbalan National Park
(BBNP), Kalinga Province on Feb. 16 to Mar. 3, 2003; and Bohol Island particularly
within the Rajah Sikatunah Protected Landscape (RSPL) and vicinity on Nov. 18-22,
2003 and Jan. 16-Feb. 12, 2004 (Fig. 1). Exact collection localities in BBNP and RSPL
are provided in Barcelona (2003) and Barcelona et al. (in press), respectively. All
collections are currently deposited at the PNH.

RESULTS
BOHOL ISLAND [Rajah Sikatuna Protected Landscape (RSPL) and vicinity]
Our recent collecting explorations in the island of Bohol, particularly within and in the
vicinity of RSPL resulted in a total of 170 species in 63 genera and 28 families reported
for the island since 1841, 92 species of which are our new additions (Barcelona et al.,
in press). Noteworthy of these are the collections of Pteris whitfordii Copel.,
Antrophyum williamsii Benedict, Drynaria descensa Copel., and Lomagramma
merrillii Holtt., confirming range extentions of these disjunct Philippine endemics. We
also re-collected Ctenitis humilis Holtt., a local endemic first reported for the
Philippines by a collection from Bohol (Ramos BS43032) in 1923 and subsequently
collected from Mindoro (Bartlett 13626) in 1935. A population of C. humilis in RSPL
was recently found along a riverbank. It was in the limestone forests of RSPL that I first
encountered wild populations of the staghorn, Platycerium coronarium (König. ex
Müller) Desv. Fifteen previously reported species in Bohol have not been re-collected. 

LUZON: Kalinga Province, Balbalasang-balbalan Natural Park (BBNP)
I have previously reported (Barcelona, 2003) on the preliminary results of a fern
collecting expedition to Mt. Bali-it, Balbalasang-Balbalan National Park (BBNP) in
2002. In a little less than 3 weeks, we collected 167 species in 67 genera and 30
families. Sampling of such a narrow strip of Luzon’s Central Cordillera forest from the
heavily disturbed areas at ca. 950m to the more or less pristine upper montane forest at
2,217m has yielded an amazingly rich pteridophyte flora. BBNP is home to nearly 15%
of the total species of ferns and fern allies reported for the Philippines, 16 species and
two varieties are country endemics, 4 of which are restricted to Luzon’s Central
Cordillera. During this fieldwork, we rediscovered fertile plants of Cyrtomium (=
Phanerophlebia in Copeland’s flora) confirming the presence of this genus in the
Philippines, particularly the northern portion of Luzon’s Central Cordillera (Fig. 2a &
b). Previous reports of Cyrtomium in the Philippines were based on a sterile collection,
Mearns 38 (US), from Mt. Sto. Tomas in Benguet Province in 1905 and on that of Loher
from Mt. Data (ca. 2,250m) at the turn of the 19th century reported by Christ (Copeland,
1960). Shing (1982) annotated Mearns 38 as Cyrtomium micropteron (Kunze) Ching.
We still have to see Loher’s collection. The correct taxonomic identity of Mearns 38
and of our recent collections (Barcelona 1838 and 1856) still needs to be reevaluated.
Gross morphological differences, however, strongly suggest that there are at least two
species of Cyrtomium in the Philippines. Mei-lu and Cheng’s (2003) recent paper on the
distribution of this genus reports its range to extend only as far south as Taiwan in
Southeast Asia. On Mt. Bali-it, Cyrtomium is infrequent, growing in moist gulleys of
dry, mossy, closed-canopy forests between 1940-1960m (Barcelona, 2003). These
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rediscoveries indicate that the more or less pristine montane forests of northern Luzon
may still indeed contain genetic resources of endemic plants whose conservation status
remains poorly known due to deficient collection and ecological data. 

We also discovered patches of Aglaomorpha cornucopia (= Thayeria cornucopia),
exclusively dominating the ground cover in some areas of Mt. Bali-it’s upper montane
forests at elevations between 1700-2130m. The current conservation status of A.
cornucopia is rare (IUCN, 1997). Likewise, we also rediscovered a population of
Dennstaedtia macgregori Copel., a Philippine endemic fern known only from a single
collection (the type) from Mt. Polis in 1913, (MacGregor BS19768 - holotype: MICH;
isotype: US). On Mt. Bali-it, plants of D. macgregori were found growing in moist
gulleys of the closed-canopy forest interior at ca. 1700m. A third specimen, Iwatsuki, K.
et al. P-533 at PNH (perhaps distributed as D. hooveri), has been positively identified
as D. macgregori. It was collected in Ilocos Norte Province, also in northern Luzon, in
the Mt. Sicapoa range at ca. 1600m in 1975. This endemic fern may indeed be more
widely distributed in Luzon than the current meagre collection data suggest. 

LUZON: Laguna and Quezon Provinces , Mt. Banahaw
Preliminary evaluation of database information on pteridophytes collected/reported
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from Mt. Banahaw since 1870 (by Weiss) up to our own series of explorations in
2002-2003 provides an estimated total of 312 species in 87 genera and 29 families.
These are the results of prolific collecting activities (not less than 60 collecting trips) on
different slopes of this area for two centuries. This richness is comparable to the
pteridophyte flora of the adjacent Mt. Makiling in Laguna and Batangas Provinces (305
spp.) (Price, 1975). Due to their proximity to Manila and therefore their accessibility,
the Mt. Banahaw mountain complex (including Lucban Cone) and Mt. Makiling in
Luzon are the two most heavily botanised areas in the Philippines with readily
comparable collection intensities. Each harbours nearly 30 % of the country’s known
pteridophyte species. A detailed account of the pteridophyte flora of Mt. Banahaw will
be published separately.

DISCUSSION
The island of Bohol is one of the few areas in the Philippines that supports a vegetation
unique to the karst/limestone habitats. For a long period of time, this island has been
very poorly known botanically until our recent explorations in 2003 and 2004
(Barcelona et al., in press). In the last century and a half, the total number of
pteridophyte collections, for instance, is only a little more than 100 numbers
representing about 74 species. These were results of early explorations from that of
Cuming in1841, McGregor in 1906 and 1910, Bartsch in 1908, and Ramos in 1923.
More than 80% of the pteridophytes currently deposited in herbaria around the world
from Bohol were collected by Maximo Ramos, a prolific Filipino plant collector and
staff member of the then Bureau of Science herbarium (now Philippine National
Herbarium) who collected in Bilar, Dimiao, Sevilla, and Valencia. It was not until
nearly half a century later that Konyo and Edaño (1957) and Co (who collected in
Dagohoy, Danao, Inabanga & Pilar in 1995) added more materials to these meagre
historical collections. 

The total destruction of the Bureau of Science herbarium during World War II
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consequently left the Philippines devoid of any pre-war botanical collections. After the
war, herbaria in Europe, Asia, and the United States, repatriated a substantial number of
herbarium specimens to form the core collection of the Philippine National Herbarium.
Until our collecting expedition last year, only one specimen, Selaginella llanosii
Hieron. (Ramos BS43014) from Bohol was included in the accessioned pteridophyte
collections of the PNH. Co’s collections are deposited at PUH.

Despite the rich pteridological collections from Mt. Banahaw, there was virtually no
published study on this plant group until recently (Banaticla and Buot, 2004). This
ecological study along an altitudinal gradient on Lucban Cone reported 93 species of
pteridophytes in 47 genera and 24 families. This number represents approximately 52%
of the total species reported for Lucban Cone and vicinity (Barcelona, unpublished) and
approximately 30% of those reported for the entire Banahaw mountain complex to date.

Results of our recent pteridological explorations in Luzon and Bohol strongly
suggest that there still is a great need for botanical exploration in the Philippines.
Though perhaps the most complete single resource of collection and taxonomic
information on any plant group in the country, our current data cannot be used to assess
meaningfully the distribution range and conservation status of important taxa,
especially endemics. Unless substantiated by more or less equal collection intensity in
time and effort relative to land area, species lists on a mountain/regional/island basis are
meaningless and non-conclusive when compared and interpreted beyond what they
intend to convey, species lists at a particular time and place. If public education is
important in conservation, I believe that serious field exploration of botanically
important areas (especially protected areas) is equally important. Raising public
awareness of our country’s biodiversity must be done simultaneously with extensive
(and intensive) biological collections. When resources are limited (time, manpower, and
money), it is more rational, in my opinion, to prioritise extensive collection over
ecological surveys concentrated on a particular mountain slope, for instance. It is only
through this endeavor that novel taxa can potentially be discovered and the real
conservation status of endemics can be meaningfully assessed. 

The Philippines is among the first countries to have drafted and implemented
regulatory laws regarding the collection and transport of biological resources. The
Wildlife Resources Conservation and Protection Act (Republic Act No. 9147, signed in
2001) and its precursor, Executive Order 247 of 1997, have been both a boon and a bane
to conservation. Despite the noble intentions of preventing biological piracy, poaching
of wildlife for trade, and illegal logging, and promoting respect and recognition of
intellectual property rights, especially of indigenous groups, the Wildlife Act has
serious negative implications for research, conservation, and the preservation of
Filipino heritage. Certain provisions of the act severely hamper collaborative field
explorations among biologists. For example, it has made the exchange of replicate
biological specimens between museums and scientific institutions around the world
nearly impossible. Without such cooperative pre-World War II exchanges and the
subsequent repatriation of specimens after the war, our museums would be nearly
devoid of historical biological specimens. The current conflicts between the provisions
of the Wildlife Act and other Republic Acts (e.g. the National Museum Act of 1998,
RA8492 and Indigenous People’s Rights Act of 1997, RA 8371) have caused confusion
in implementation and have blurred the mandates of different government agencies in
the Philippines. The extensive red tape associated with obtaining collecting permits for
scientific purposes has disadvantaged Filipino scientists (especially those working for
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the government) relative to their foreign counterparts, in no small measure due to
funding problems. While our forest resources are lost by the minute, Filipino biologists
are forced to wait months or even years to obtain collecting permits. It is in our best
national interest to undertake a serious review of the Wildlife Act and its subsequent
amendments. It is imperative that we reflect upon our ultimate goals for conservation
in the Philippines. In doing so, we need to understand the role of scientific study in
assessing and understanding not only the extent of our biodiversity, but also the causes
of its imperilment. Science and conservation are not antagonistic and in fact
conservation can only be done in a meaningful way with a strong scientific rationale
and understanding. Conservations decrees need to be written with an understanding of
the role of science and should accommodate and promote the scientific study of our
biological heritage.
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