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ABSTRACT

Island snail diversity is truly amazing for archipelagic country such as Philippines with the
prospect of high level of endemicity. The Northern Luzon alone encompasses the two largest
mountain chains with different geologic origins, the Central Cordillera and the Sierra Madre.
The mountains are mostly made up of mixture of limestone and volcanic materials. To gauge
as to how many of the land snails have been reported in Northern Luzon, we surveyed
accessible secondary sources. The most comprehensive listing of Philippine land snails was
reported by Faustino in 1930 comprising of 1,294 species of which 709 (or more than 50%)
are recorded from Luzon. Other relevant sources of information include the work of
Springsteen and Leobrera in 1986 on Shells of the Philippines and Gray’s Collection of the
Cyclophoridae from the British Museum in 1850. We compared these listings with the
collections that we have accumulated from several opportunistic field surveys. We then
generated a spatial distribution map based on the available geographic references. We suspect
that the collated data is an underrepresentation of the actual land snail diversity in the island.
Some of the challenges that we have identified based on our actual field experience in Northern
Luzon are as follows: 1) security concerns related to insurgency; 2) bureaucracy in obtaining
required permits; 3) rugged terrains and unsafe trails going to the forests; 4) lack of taxonomic
experts and field based researchers, 5) few funding opportunities for taxonomic researches; 6)
issues on the publishability of taxonomic work; and, 7) lack of computer databases, inventories,
and information networks for the collection and collation of information. It takes a lot of
courage, passion, and determination to do malacology in the most remote regions where silent
snails are awaiting to be discovered.
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INTRODUCTION

Heaney et al. (2016) considers Luzon as one of the most geologically active and
complex part of the world, with the Philippine fault lying in Northern Luzon’s two largest
mountain chains, the Central Cordillera and the Northern Sierra Madre. These two mountain
ranges are therefore composed primarily of the remnants of ancient and recent volcanic
eruptions. Sierra Madre extends to the south of the Philippine Fault along the eastern edge of
Luzon constituting the Southern Sierra Madre. The mountains are made up of mixture of
limestone and volcanic materials (Heaney et al. 2016), substrate known to be favored by land
malacofauna (Graveland and van der Wal 1996).

Land snails play an important role as macro-decomposers responsible for recycling of
dead plant matter and animal wastes in forest ecosystems. The shells of dead snails contribute
to concentration of soil calcium. They also serve as food for many animals such as ants,
amphibians, reptiles, birds, and mammals including humans. Native species are habitat-
specific and are most vulnerable to habitat degradation. Despite the elegant beauty and color
of Philippine land snails, there are still very few who are studying them as compared to their
marine counterparts. In a literature survey, only 11 malacological studies were conducted so
far in Northern Luzon with just three works being published (Baoanan and Obanan, 2009;
Cabauatan et al. 2014; Pall-Gergely et al. 2017). The rest were report from UPLB Museum of
Natural History (2018) and undergraduate theses from University of the Philippines Baguio
(Guerrero and Pamplona 2009; Perez and Sampang 2009; Bayating et al. 2012; Cruz and
Sevilla 2012; Lazaro and Montiflor, 2012; Sotalbo and Romero 2013; Batle et al. 2017).

In this paper, we hope to: 1) provide list of land snails collected from literature and
field surveys in selected sites of Northern Luzon; 2) generate a spatial distribution map of
collected specimens; 3) assess the status of land snails so far documented in Northern Luzon
based on IUCN Red List; and 4) identify the challenges that limits researches on land snails.

METHODOLOGY

Biodiversity datasets on land snails covering the landscapes in Northern Luzon were
initially gathered from libraries and research offices of universities, national government
agencies, and local government units. Materials available via internet were accessed using
search  engines  with  open  access including Open  Science  Directory
(http://www.opensciencedirectory.net/), Public Library Science (http://www.plos.org/), and
Google Scholar (http://scholar.google.com.ph/). The collated data were supplemented with
the collections accumulated by the first author (ZGB) from opportunistic field samplings
including the recent expeditions funded by the Commission on Higher Education Discovery
Applied Research and Extension Trans/Inter-Disciplinary Opportunities (CHED- DARE TO)
Grant-in-Aid. Standard methods in malacological survey were employed such as timed-search
in an approximately 10 x 10m microhabitats where the snails can be most likely found such as
in rotten logs, loose litter, understory vegetation, underside of leaves, and trunks of trees
covered with mosses.

Previous studies with reported geographic coordinates and past and recent collections
of the authors were included in the summary table (Table 1) and used as basis for the map lay-
outing in QGIS. The geographical locations were determined either with the use of GPS



(GARMIN Montana 680) or smart phone installed with Geocam and GPS Status free
applications. The position format was standardized into decimal degree format.

After collecting the data (spatial and attribute data) from the secondary sources and
from the field, these were exported to Microsoft Excel then subsequently imported to the QGIS
formatting for the creation of the map showing the collection sites of land snails (Figs. 1 and
2). Available photos from secondary sources were included in the plates (with permission from
authors). Collected shells and encountered live specimens from the field were photographed
with CANON DLSR camera and smart phone with Geocam and GPS Status Applications to
easily obtain the georeference and altittude of collection sites. Samples of microsnails were
brought to the University of the Philippines Baguio laboratory for documentation using a split
camera (EC 300 Model) attached to a stereozoom and a computer system. These photographs
were presented into several Plates (Plates I-VI). The height and diameter of shell were
measured with Vernier caliper. Identification was done using various taxonomic materials
(Bartsch 1909, 1913, 1918a,b,c, 1919, 1938, 1942, 1946; Springsteen and Leobrera 1986; Tan
et al. 2012) and available data bases such as Global Biodiversity Information Facility (GBIF
2019), Worldwide Mollusc Species Data Base (Galli 2016), iNaturalist Research-grade
Observations (iNaturalist.org 2019), and MolluscaBase (2019). Classification was based on
the latest revision by Bouchet et al. (2017).

RESULTS AND DISCUSSION

The work of Faustino (1930) is the oldest available literature on Philippine land snails.
He listed a total of 1,294 land snails of which 769 or more than 50% are from Luzon. Filtering
through the datasets, 95 or 7.3% of the listed species are found strictly in Northern Luzon area
because some entries would generally indicate Luzon. Gray’s compilation of Nomenclature of
Molluscous Animals and Shells in the Collection of the British Museum for Cyclophoridae
(Gray 1850) and the series of publications of Bartsch (1909, 1913, 1918a,b,c, 1919, 1938,
1942, 1946) significantly contribute to our understanding of Philippine land malacofauna.

Two new species of a new diplommatinid genus were recently described and reported
inhabiting Cagayan Province which is northeastern part of Luzon Island: the Luzonocoptis
antenna Pall-Gergely & Hunyadi, sp. n. [17°49.967'N, 121°56.042'E] and L. angulata Pall-
Gergely & Hunyadi, sp. n. [18°4.477'N, 121°44.128'E] (Pall-Gergely et al. 2017). Five species
of land snails were recorded on selected caves of the Northern Sierra Madre Natural Park that
include Achatina fulica, Helicostyla rollei, Cyclophorus apendiculatus, Helicostyla sp., and
Hemitrichiella setigera (Cabauatan et al. 2014). Pictures of snails and geographical
coordinates of the collection sites were not provided in their study. The unpublished literatures
were not included but it is worthwhile to mention that the preliminary malacological
assessment of selected caves at Sta Teresita, Cagayan had interesting finds of 8 macrosnails
and several unidentified microsnails (UPLB Museum of Natural History 2018). Other studies
with available shell collections for cross-validation were included in the following summary
list.



Class Gastropoda

Subclass Prosobranchia
Order Architaenioglossa
Family Cyclophoridae Gray, 1847 [November]

Subclass Pulmonata

Cyclophorus ibyatensis Pfeiffer 1854 (Plate I, Fig. 1)
Cyclophorus turgidus Pfeiffer, 1851 (Plate I, Fig. 2)
Cyclophorus fernandezi Hidalgo, 1890 (Plate 1, Fig. 3)
Cyclophorus woodianus Lea, 1862 (Plate 1, Fig. 4)
Cyclotus mucronatus (Plate 1, Fig. 5)

Leptopoma atricapillum Sowerby, 1843 (Plate VI, Fig. 2)
Leptopoma caroli Dohrn, 1862 (Plate I, Fig. 6)
Leptopoma helicoides Grateloup, 1840 (Plate I, Fig. 7)
Leptopoma nitidum Sowerby, 1843 (Plate VI, Fig. 3)
Leptopoma vitreum Draparnaud, 1801 (Plate I, Fig. 8)
Platyrhaphe plebeja (Plate 1, Fig. 9)

Pterocyclos amabilis Fulton, 1905 (Plate I, Fig. 10)

Order Stylommatophora
Family Achatinidae Swainson, 1840

Lamellaxis gracilis (Plate 11, Fig. 1)
Subulina octona (Plate 11, Fig. 2)

Family Ariophantidae Godwin-Austen, 1888

Macrochlamys sp. (Plate 11, Fig. 3, Plate VI, Fig. 1)

Family Bradybaeninae Pilsbry, 1934 [17 April]

Bradybaena similaris (Ferussac, 1822) (Plate III, Fig. 1)
(=Helix similaris Férrusac, 1822)
(=Helix similaris Rang, 1831)

Family Camaenidae Pilsbry, 1895

Calocochlia luzonica fumosa Kobelt, 1908 (Plate III, Fig. 2)
Calocochlia roissyana Ferussac, 1821 (Plate III, Fig. 3)
Chloraea virgo Broderip, 1841 (Plate 111, Fig. 4,Plate VI, Fig. 4)
Cochlostyla carinata Lea, 1840 (Plate II1, Fig. 5)
Eulota mighelsiana Pfeiffer, 1846 (Plate III, Fig. 6)
Helicostyla dubiosa (Plate 111, Fig. 7, Plate VI, Fig. 6)
(=Calocochlea dubiosa)
Helicostyla festiva (Donovan, 1825) (Plate 11, Fig. 8)
(=Calocochlia festiva)
(=Helix festiva)
Helicostyla leai Pfeiffer, 1892 (Plate III, Fig. 9)
(=Eudoxus leai)
Helicostyla leucophaea Sowerby, 1841(Plate 111, Fig. 10)
Helicostyla lignaria Pfeiffer, 1891 (Plate III, Fig. 11, Plate VI,
Fig. 7)
Helicostyla pithogaster (Plate 111, Fig. 12)
Hypselostyla sp. (Plate VI, Fig. 5)
Obba listeri batanensis Bartsch (Plate III, Fig. 13)

Family Chronidae Thiele, 1931

Hemiglypta connectens (Plate 1V, Fig. 1)

Family Euconulidae Baker, 1928

Kaliella sp. (Plate IV, Fig. 2)



Family Gastrocoptidae Pilbry, 1918 (=Hypselostomatinae Zilch, 1959;
=Aulacospirinae Zilch, 1959)

Gastrocopta sp. (Plate VI, Fig. 8)

Hypselostoma latispira Thomas & Auffenberg (Plate IV, Fig. 3)
Family Helicarionidae Bourguignat, 1877

Lepidotricihia segitera (Sowerby, 1898) (Plate V, Fig. 1)

Nanina azpeitiae (Hidalgo) (Plate V, Fig. 2)

Nanina globulus (Mollendorf) (Plate V, Fig. 3)

Nanina lucidella (Peiffer) (Plate V, Fig. 4)

Ryssota sp. (Plate V, Fig. 5)

Ryssota sagittifera batanica Bartsch, 1938 (Plate VI, Fig. 9)

Vitrinoconus sinaitensis (Peiffer) (Plate V, Fig. 6)
Family Helicinidae Férussac, 1822 (13 April)

Geophorus agglutinans Sowerby, 1842(Plate IV, Fig. 4)
Family Pupillidae Turton, 1831

Pupilla sp. (Plate 1V, Fig. 5)
Family Trochomorphidae Méllendorf, 1890

(= Geotrochinae Schileyko, 2002)
Trochomorpha gracilis (Plate IV, Fig. 6)
Trochomorpha metcalfei (Plate IV, Fig. 7)

There are total of 44 documented species distributed into twelve families. Twelve
species of prosobranchs belong to the single Family Cyclophororidae. The rest of the species
are pulmonate stylommatophorans of the families Achatinidae, Ariophantidae, Bradybaeninae,
Camaenidae, Chronidae, Euconulidae, Gastrocoptidae, Helicarionidae, Helicinidae,
Pupillidae, and Trochomorphidae.

Majority of the snails obtained in the field belong to the Family Cyclophoridae and
Camaeinidae. Cyclophoridae Gray, 1847 is reportedly synonymous to Alycaeidae Blanford,
1864 as the latter appeared in seven checklist datasets in GBIF database (Alycaeidae in GBIF
Secretariat 2017). The name Cyclophoridae is the accepted name by virtue of taxonomic
publication priority.

The most represented Family is the Camaeinidae which includes the genus
Helicostyla A .Férussac, 1821 (GBIF Secretariat 2017). Helicostyla (also referred to as
Cochlostyla) is considered to be representing the Philippine land snails and is known to be
concentrated in Luzon (Barnett 1982). However, its taxonomic classification has been
problematic which may have led to erroneous listings. Springsteen and Leobrera (1986)
previously reported that the family Camaenidae is almost morphologically indistinguishable
from Family Bradybaenidae such that separation can be based on anatomical characterization.
This confusion led to many cases of synonymy as in the case of Bradybaena similaris
(Ferussac, 1822) being synonymous to Helix similaris Férussac, 1822 and Helix similaris
Rang, 1831 ( GBIF Secretariat 2017). The genus Helicostyla is likewise synonymized to
Cochlostyla (Barnett 1982), Calocochlea (Barnett 1983), Calocochlia (Naturalis Biodiversity
Center 2019), Eudoxus (Barnett 1983; GBIF 2017), Halocochlea Bartsch, 1932 (GBIF
Secretariat 2017), Heliscostyla Clench & Archer, 1933 (GBIF Secretariat 2017), and Helix
(Naturalis Biodiversity Center 2019). While the monophyly of these two families are still
unresolved, they are united under the senior name Camaenidae but divided into two subfamilies
Camaeninae, primarily from Asia, and Hadrinae from the Australian Region (Bouchet et al.
2017).



The Family Ariophantidae is only represented by Macrochlamys Gray, 1847 in this
survey. This genus is apparently widely distributed but the identification at species level is
difficult. Live snails have shiny shell, but the body comes in different colors from tan (observed
at Benguet), dark gray (observed at Batanes), to black (observed at Magsinarao), to yellow
(found at Mt. Kalawitan). Thus, accurate identification would require descriptions based on
shell, animal colouration, radula, and genitalia (Pholyotha et al. 2018) thereby necessitating
collection of several samples for anatomical studies.

The places and the respective geological coordinates where the snails were collected or
documented are summarized in Table 1. From this spatial data, a map was created with the use
of QGIS software as shown in Figures 1 and 2. Only representative species were used to plot
the distribution sites.
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Figure 1. Map showing the study sites for malacofaunal surveys in mainland of
Northern Luzon.



121.84 121.92 122.00 122.08 122.16 122,24

1:15,000,000

20.88
20.88

20.80

20.80

20.72
20.72

20.64
20.64

20.56
20.56

BATANES

20.48
20.48

20.40
20.40

n .
Species:

20.32
20.32

; Cyclophorus ibyatensis Pfeiffer, 1854
* Cyclophorus turgidus Pfeiffer, 1851
, Helicostyla leai Pfeiffer, 1892

121.84 121.92 122.00 122.08 122.16 122.24

Figure 2. Map showing the study sites for malacofaunal surveys in Batanes group of
Islands.

It is evident from Table 1 and in the two figures presented here that malacofaunal
surveys are limited to certain provinces. For Batanes, studies were only conducted in Batan
Island. The probable reasons for these observations will be discussed later in this paper.

Status of Documented Snails Based on IUCN Red List:

Of the 470 land snails included in the global Red List Category, 75 (16%) are already
extinct, 74 (15.7%) are critically endangered, 62 (13.2%) are endangered, a large number of
121 (25.75) are vulnerable, 42 (8.9%) are near threatened, only 16 (3.4%) are of least concern,
and 80 (17%) are data deficient (IUCN 2019).

For the genus Cyclophorus, C. horridulum is declared extinct while two others are
endangered: Cyclophorus sp.nov. “cave” and Cyclophorus sp. nov. “Periomphalic furrow”.
An unidentified species of Platyrhaphe sp. nov. I in Vietnam is assessed to be Vulnerable in
the IUCN Red List due to decreasing population trend and limited distribution on rocky areas
of inland cliffs and mountain peaks (Vermeulen 2016). There is only one individual of juvenile



Platyrhaphe plebeja documented in this study. This was found on the litter near the
Magsinarao cave.

For the styllomatophorans, Macrochlamys sp. nov. “White, umbilicate” is endangered.
Two species of Helicostyla are least concern. These are H. velata and H. collodes while data
is deficient for H. zebuensis. Kaliella hongkongensis and K.aldabra are declared as vulnerable
and endangered, respectively. Two species of Gastrocopta are already extinct, namely G.
chichijimana and G. ogasawarana while G. boninensis is vulnerable. Another two species of
Hypselostoma, 1.e. H. perigyra and H. megaphonum, are vulnerable with H. elephas being
critically endangered. Lastly, the population of Pupilla muscorum is reported to be declining
but is still of least concern.

None of the reported species on our list appeared in the [IUCN Red List indicating that
no studies have been done so far to assess the state of malacofaunal populations in Northern
Philippines.

Challenges limiting malacological studies in Northern Luzon

Generally, there is dearth of malacofaunal studies in the Philippines as previously
reported by Barnett (1983) and Ramos et al. (2017). The collated data is apparently an
underrepresentation of the actual land snail diversity in the Northern Luzon islands considering
that new discoveries (Pall-Gergely et al. 2017) are adding to the list. It is also possible that
some of the species have gone to extinction without being noticed since very few are
monitoring the malacofaunal diversity.

Some of the challenges that we have identified based on our actual field experience in
Northern Luzon are as follows:

Security concerns related to insurgency

It is a sad fact that while national parks and wildlife reserves are haven of diverse
organisms, these are also the frequent target of the insurgents due to its strategic geographical
isolation (Upreti 2009). This is the case for the provinces of Abra and Apayao with security
issues concerning guerilla fronts (NEDA 2017). There was a recent armed conflict between the
Regional Mobile Force Battalion of the Police Regional Office — Cordillera and alleged
members of the New People’s Army last March 29, 2019 which led to the suspension of all
activities in mountain province (Cawis April 5, 2019), including Mt. Kalawitan which is one
of our research sites. This prompted us to move our scheduled field activities. On the other
hand, armed conflicts in protected areas can also be seen as beneficial because it drives people
away from the area preventing landscape degradation (Santiapillae and Wijeyamohan 2003).

Bureaucracy in obtaining required permits

Since the passage of Protected Area Legislations including the National Integrated
Protected Areas System (NIPAS) and the creation of Protected Area Management Board
(PAMB (Restificar et al. 2006), securing permits was indeed cumbersome both in terms of time
and resources based on our experience. This discourages researchers to do biodiversity studies
in the protected areas where many species remain undocumented.



Rugged terrains and unsafe trails going to the forests

Conducting biodiversity surveys in the rugged terrains of the Cordillera Mountain
Ranges can be very challenging as they are steep and mighty high. The access to safe
transportation can also be difficult as in the case of going to Palanan, Isabela which can only
be accessed by small planes.

Other limitations

The lack of taxonomic experts and field based researchers (Barret 1983), few funding
opportunities for taxonomic researches, issues on the publishability of taxonomic works (Drew
2011; Costelo et al., 2013), and lack of computer databases, inventories, and information
networks for the collection and collation of information (Ramos et al., 2017) are limitations
that generally apply to biodiversity studies. Although some publishing companies are already
open for data base publications (Specht et al. 2018), taxonomists will still have to train on how
to do this with the help of experts on bioinformatics.

CONCLUSION AND RECOMMENDATIONS

Malacofaunal studies is lacking in Northern Luzon with only three published work out
of the 11 materials being accessed. An inventory of 44 species were listed and cross-validated
belonging to a prosobranch family of Cyclophoridae and the rest are all pulmonates of the
families Achatinidae, Ariophantidae, Bradybaeninae, Camaenidae, Chronidae, Euconulidae,
Gastrocoptidae, Helicarionidae, Helicinidae, Pupillidae, and Trochomorphidae.  The
malacofaunal surveys are apparently limited to areas that are accessible to the researchers.
This, together with other challenges being identified, have to be addressed to better address the
state of malacofaunal diversity not only in Northern Luzon but to the entire country. There is
a need to strategically collate all the available information, both published and unpublished,
and systematically deposit in data bases that can be accessed globally.

ACKNOWLEDGEMENT

The authors extend their gratitude to the project “Popularizing Access to Biodiversity
Information Data and Conservation Opportunities (PABIDACO)”, funded by the Commission
on Higher Education Discovery Applied Research and Extension Trans/Inter-Disciplinary
Opportunities (CHED- DARE TO) Grant-in-Aid for the logistic and financial needs of the
study. Gratitude is also extended to all the agencies who have extended their assistance in the
granting of the permits necessary for the collection and documentation of the snails which
include: the Biodiversity Management Bureau of the Department of Environment and Natural
Resources, Diliman, Quezon City; the Provincial and Community Environment and Natural
Resources Offices and the Protected Area and Management Boards (PAMB) and Indigenous
Peoples in Benguet, Mountain Province, Ifugao, Isabela, [locos Norte, and Batanes. Special
thanks to Prof. Melanie Subilla and the Bauko Sangguniang Bayan for facilitating the granting
of permits to conduct study at Mt.Kalawitan, Mt. Province. Lastly, we thank Dr. Gizelle
Batomalaque for validating the identification of collected samples, and all the universities and
agencies for sharing the materials available with them.



REFERENCES

Alycaeidae in GBIF  Secretariat (2017). GBIF Backbone Taxonomy. Checklist
dataset https://doi.org/10.15468/390mei accessed via GBIF.org on 2019-07-16.

Baoanan, Z. and Obanan, S. 2011. Land snail diversity of Mt. Polis, Central Cordillera Range,
Luzon Island, Philippines. International seminar on Natural Resources. Climate Change and
Food Security in Developing Countries held at Surabaya, Indonesia on 27-29 June, 201 1.
ISNAR C2FS Proceeding, ISBN 978-602-8915-93-9

Barnett, J.L. (1982). Philippine land snails: elegant but little-known family in the world of
mollusks. Carfel Philippine Shell News. pp 7-10.

Bayating, L., Guerrero, L.M., and Subido, R. (2012) Biodiversity of Terrestrial Gastropods in
Mt. Data National Park, Bauko, Mt. Province. Undergraduate Thesis. University of the
Philippines Baguio, Baguio City, Philippines.

Barnett, J.L. (1983). Philippine land snails 1: Batanes. Hawaiian Shell News. pp 4.

Bartsch, P. (1909). Four new land shells from the Philippine Islands. Proceedings of the United
States National Museum. 37: 295-300. Retrieved from https://archive.org/details/biostor on 9

May 2019.

Bartsch, P. (1913). New land shells from the Philippine Islands. Proceedings of the United
States National Museum. 45(1993): 549-553. Retrieved from
https://archive.org/details/biostor on 14 May 2019.

Bartsch, P. (1918a). Classification of the Philippine operculate land shells of the family
Helicinidae, with a synopsis of the species and subspecies of the genus Geophorus. Journal of
the ~ Washington = Academy of  Sciences. 8: 643-657. Retrieved from
https://archive.org/details/biostor on 9 May 2019.

Bartsch, P. (1918b). Four new mollusks from the Philippine Islands. Proceedings of The
Biological ~ Society @ of  Washington.  31: 153-154. Retrieved  from
https://archive.org/details/biostor on 9 May 2019.

Bartsch, P. (1918c). Three new Philippine Island land shells.. Proceedings of The Biological
Society of Washington. 31: 199-202. Retrieved from https://archive.org/details/biostor on 9

May 2019.

Bartsch, P. (1919). Critical remarks on Philippine Island land shells. Proceedings of The
Biological ~ Society @ of = Washington.  32: 177-184. Retrieved  from
https://archive.org/details/biostor on 9 May 2019.

Bartsch, P. (1938). A synopsis of the Philippine land mollusks of the subgenus Ryssota.
Proceedings of The Biological Society of Washington. 55: 101-120. Retrieved from
https://archive.org/details/biostor on 9 May 2019.

10



Bartsch, P. (1942). A synopsis of the Philippine land mollusks of the genus Hemitrichia.
Proceedings of The Biological Society of Washington. 55: 27-44. Retrieved from
https://archive.org/details/biostor on 9 May 2019.

Bartsch, P. (1946). A new subspecies of Helicostyla florida from Mindoro, Philippine Islands.
Proceedings of The Biological Society of Washington. 59: 179. Retrieved from
https://archive.org/details/biostor on 9 May 2019.

Batle, AA. S., Hernandez, B.G. and Pulas, AMF P. (2017). Comparative Assessment of
Molluscan Abundance and Diversity in Limestone Karsts in Baguio City and Mt. Sto Tomas,
Benguet. Undergraduate Thesis. University of the Philippines Baguio, Baguio City,
Philippines.

Bouchet, P., Rocroi,P-J., Hausdorf, B., Kaim, A., Kano, Y., Niitzel, A., Parkhaev, P., Schrodl,
M., and Ellen E. Strong, E.E. (2017), Revised Classification, Nomenclator and Typification of
Gastropod and Monoplacophoran Families. Malacologia, 61(1-2):1-526 . Retrieved from
http://www.bioone.org/doi/full/10.4002/040.061.0201 on 16 July 2019

Bradybaena similaris (Ferussac, 1822)in GBIF Secretariat (2017). GBIF Backbone
Taxonomy. Checklist dataset https://doi.org/10.15468/390omei accessed via GBIF.org on
2019-07-14.

Bradybaenidae in GBIF =~ Secretariat (2017). GBIF Backbone Taxonomy. Checklist
dataset https://doi.org/10.15468/390mei accessed via GBIF.org on 2019-07-14.

Cabauatan, J.G., Ramos, M.T., Taggueg, J.B., Callueng, A.M., and Tumaliuan, S.S. (2014).
Assessment of faunal diversity on selected caves of the Northern Sierra Madre Natural Park
(NSMNP), northern Cagayan Valley, Philippines. Journal of Agricultural Technology, 10(3),
631-649. Retrieved from http://www.ijat-aatsea.com/ on 13 April 2018.

Cawis, RM. M. [April 5, 2019]. Tourism activities suspended in Bauko to ensure safety.
Philippine Information Agency News. Retrieved from
https://pia.gov.ph/news/articles/1020604 on 18 July 2019.

Costello, M.J., W.K. Michener, M. Gahegan, Z-Q Zhang, and P.E. Bourne. (2013).
Biodiversity data should be published, cited, and peer reviewed [PDF file]. Trends in
Ecology & Evolution. 1699: 1-8. Retrieved from http://dx.doi.org/10.1016/].tree.2013.05.002

Creuwels J (2019). Naturalis Biodiversity Center (NL) - Mollusca. Naturalis Biodiversity
Center. Occurrence dataset https://doi.org/10.15468/yefvnk accessed via GBIF.org on 2019-
07-09. https://www.gbif.org/occurrence/892392722

Creuwels J (2019). Naturalis Biodiversity Center (NL) - Mollusca. Naturalis Biodiversity
Center. Occurrence dataset https://doi.org/10.15468/yefvnk accessed via GBIF.org on 2019-
07-09. https://www.gbif.org/occurrence/892392716

Creuwels J (2019). Naturalis Biodiversity Center (NL) - Mollusca. Naturalis Biodiversity

Center. Occurrence dataset https://doi.org/10.15468/yefvnk accessed via GBIF.org on 2019-
07-09. https://www.gbif.org/occurrence/892548449

11



Creuwels J (2019). Naturalis Biodiversity Center (NL) - Mollusca. Naturalis Biodiversity
Center. Occurrence dataset https://doi.org/10.15468/yefvnk accessed via GBIF.org on 2019-
07-17. https://www.gbif.org/occurrence/2282177103

Creuwels J (2019). Naturalis Biodiversity Center (NL) - Mollusca. Naturalis Biodiversity
Center. Occurrence dataset https://doi.org/10.15468/yefvnk accessed via GBIF.org on 2019-
07-17. https://www.gbif.org/occurrence/2281994970

Cruz, J.C. and Sevilla, R. (2012). Biodiversity of Terrestrial Gastropods in Mt. Sto Tomas,
Tuba, Benguet. Undergraduate Thesis. University of the Philippines Baguio, Baguio City,
Philippines.

Drew, L.W. (2011). Are we losing the Science of Taxonomy? [PDF file]. Bioscience. 61(12);
942-946. Retrieved from www.biosciencemag.org doi:10.1525/bi0.2011.61.12.4

Faustino, L.A. (1930). Summary of Philippine Land Shells. The Philippine Journal of Science.
pp. 8-85, Vol. 42. No. 2.

Galli, A. (2016). WMSDB — Worldwide Mollusc Species Data Base. Retrieved from
http://www.bagniliggia.itt WMSD/WMSDhome.htm on 16 July 2019

GBIF: The Global Biodiversity Information Facility (2019) What is GBIF?. Available
from https://www.gbif.org/what-is-gbif [13 August 2018].

Graveland, J. and van der Wal. (1996). Decline in snail abundance due to soil acidification
causes eggshell defects in forest passerines. Oecologia. 105(3): 351-360

Guerrero, H. and Pamplona, H. (2009). Macroinvertebrates in the Mossy Forest of Mt. Bayyo,
Bontoc Mt. Province. Undergraduate Thesis. University of the Philppines Baguio, Baguio City,
Philippines.

Heaney, L.R., Balete, D.S. and Rickart, E.A. (2016). The Mammals of Luzon Island:
Biogeography and Natural History of a Philippine Fauna. Johns Hopkins University Press,
China.

Helicostyla A.Férussac, 1821 in GBIF Secretariat (2017). GBIF Backbone Taxonomy.
Checklist dataset https://doi.org/10.15468/39omei accessed via GBIF.org on 2019-07-14.

Hemiglypta connectens in GBIF Secretariat (2017). GBIF Backbone Taxonomy. Checklist
dataset https://doi.org/10.15468/390mei accessed via GBIF.org on 2019-07-09.

Hypselostoma latispira Thompson & Auffenberg in GBIF Secretariat (2017). GBIF Backbone
Taxonomy. Checklist dataset https://doi.org/10.15468/390omeiaccessed via GBIF.org on 2019-
07-09.

iNaturalist.org (2019). iNaturalist Research-grade Observations. Occurrence dataset
https://doi.org/10.15468/ab3s5x accessed via GBIF.org on 2019-07-09.
https://www.gbif.org/occurrence/1990631070

12



IUCN 2019. The IUCN Red List of Threatened Species. Version 2019-1. ISSN 2307-8235.
Retrieved from https://www.iucnredlist.org. on 14 July 2019

Kaliella Blanford, 1863 in GBIF Secretariat (2017). GBIF Backbone Taxonomy. Checklist
dataset https://doi.org/10.15468/390mei accessed via GBIF.org on 2019-07-17.

Lazaro, G. and Montiflor, M.E. (2012). Gross Anatomy and Morphology of Bradybaena
similaris and Hemetrichiella sp. (Pulmonata: Stylommatophora) in Baguio City.
Undergraduate Thesis. University of the Philppines Baguio, Baguio City, Philippines.

Leptopoma caroli Dohrn, 1862 in GBIF Secretariat (2017). GBIF Backbone Taxonomy.
Checklist dataset https://doi.org/10.15468/39omei accessed via GBIF.org on 2019-07-17.

Leptopoma nitidum Sowerby, 1843 in GBIF Secretariat (2017). GBIF Backbone Taxonomy.
Checklist dataset https://doi.org/10.15468/390mei accessed via GBIF.org on 2019-07-17.

Leptopoma vitreum in GBIF Secretariat (2017). GBIF Backbone Taxonomy. Checklist
dataset https://doi.org/10.15468/390mei accessed via GBIF.org on 2019-07-09.

MolluscaBase (2019). MolluscaBase. Accessed at http://www.molluscabase.org on 2019-07-
18

Naturalis Biodiversity Center - ZMA.MOLL.408684 - Helicostyla (Calocochlia) festiva
(Donovan, 1825) - Bradybaenidae - Mollusc shell. (2019). Retrieved from
https://commons.wikimedia.org/w/index.php?title=File:Naturalis Biodiversity Center -
_ZMA.MOLL.408684 - Helicostyla (Calocochlia) festiva (Donovan, 1825) -
_Bradybaenidae - Mollusc shell.jpeg&oldid=334973295

Obba listeri subsp. batanensis Bartsch in GBIF ~ Secretariat (2017). GBIF Backbone
Taxonomy. Checklist dataset https://doi.org/10.15468/390mei accessed via GBIF.org on
2019-07-17.

Pall-Gergely, B., Hunyadi, A., and Asami, T. (2017). A new diplommatinid genus and two new
species from the Philippines (Gastropoda, Caenogastropoda, Cyclophoroidea). ZooKeys, 678,
1-10.

Perez , F.N and Sampang, M.I. (2009). Comparing Efficiency of Three Methods in Collecting
Terrestrial Gastropods. Undergraduate Thesis. University of the Philppines Baguio, Baguio
City, Philippines.

Pholyotha, A, Sutcharit, C. and Panha, S. (2018). The land snail genus Macrochlamys Gray,
1847 from Thailand, with descriptions of five new species (Pulmonata: Ariophantidae). Raffles
Bulletin of Zoology. 66: 763-781.Retrieved from
http://zoobank.org/urn:Isid:zoobank.org:pub: 1E7214C5-24E8-4860-BF13-203FD93A2C19
on 14 May 2019.

Platyrhaphe plebeja in GBIF Secretariat (2017). GBIF Backbone Taxonomy. Checklist
dataset https://doi.org/10.15468/390mei accessed via GBIF.org on 2019-07-09.

13



Pterocyclos amabilis Fulton, 1905 in GBIF Secretariat (2017). GBIF Backbone Taxonomy.
Checklist dataset https://doi.org/10.15468/390omei accessed via GBIF.org on 2019-07-15.

Ramos, DA. E., Gizelle A. Batomalaque, G.A. and Jonathan A. Anticamara, J.A. (2017).
Current Status of Philippine Mollusk Museum Collections and Research, and their Implications
on Biodiversity Science and Conservation. Philippine Journal of Science. 147 (1): 123-163,
March 2018 ISSN 0031 - 7683

Restificar, S.D., Day, M.J., and Urich, P.B. 2006. Protection of karst in the Philippines. Acta
Carsologica, 35, 121-130. DOI: 10.3986/ac.v3511.248

Santiapillae, C. and Wijeyamohan, S. (2003). The impact of civil war on wildlife in Sri Lanka.
Current Science. 84(9): 1182-1183.

Sotalbo, C.J. and Romero, K.H. (2013). Mitochondrial DNA Barcoding using Cytochrome C
Oxidase Subunit (Coi) of Ryssota lamarckiana and Bradybaena similaris (Stylommatophora)
from Baguio City and La Trinidad, Benguet, Philippines

Specht A, M. Bolton, B. Kingsford, R. Specht, and L Belbin (2018) A story of data won,
data lost and data re-found: the realities of ecological data preservation. Biodiversity Data
Journal 6: €28073. https://doi.org/10.3897/BDJ.6.e28073

Springsteen, F.J. and Leobrera, F.M. (1986). Shells of the Philippines. Carfel Seashell
Museum. pp 377.

Tan, S.K., Chan, S.Y., and Clements, G.R. (2012). A Guide to Snails and other Non-marine
Molluscs of Singapore. Science Centre Singapore. pp 175.

UPLB Museum of Natural History. (2018). Preliminary baseline information on Bangalau, Ari-
zero and Maquera Caves in Sta. Teresita, Cagayan

Upreti, B.R. (2009). Impacts of armed conflct on mountain biodiversity: Experiences from
Nepal . Mountain Forum Bulletin pp 11-12.

Uribe F, Agull6 Villaronga J (2018). Museu de Ciéncies Naturals de Barcelona: MCNB-Malac.
Museu de Ciencies Naturals de Barcelona. Occurrence dataset
https://doi.org/10.15468/pnkuwh accessed via GBIF.org on 2019-07-09.
https://www.gbif.org/occurrence/932863260

Vermeulen, J.J., Anker, K. and Rudolf, E. (2016). Platyrhaphe sp. nov. 1. The IUCN Red List
of Threatened Species 2016: €. T89296085A89302525.
http://dx.doi.org/10.2305/ITUCN.UK.2016-1.RLTS.T89296085A89302525.en. Downloaded
on 14 July 2019.

14



