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ABSTRACT 

This study was conducted to determine the microhabitats of cave crickets in eight caves in Agusan del Sur. Collection was 
done on June 22-July 10, 2015. Using hand searching method, cave crickets were collected and observed in different 
microhabitats. Eleven microhabitats were identified in two different zones. Walls and ceilings in the twilight zone of the 
cave were the most utilized microhabitats by the four genera of crickets. Walls in the twilight zones had the highest 
species richness and abundance of cave crickets. Macropathus was the most abundant genus of the four genera of 
crickets documented in the caves. It was mostly found in the deep zone. Guano deposits appear to influence cricket 
abundance. Results indicate that microhabitats play a role in the species richness and abundance of cave crickets 
Keywords: crevices, deep zone, guano, Macropathus, twilight zone. 
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INTRODUCTION 
Crickets are hemimetabolous and oviparous insects and an important component of forest litter 
macrofauna [1]. In the field, most of the crickets are omnivorous feeding on organic materials as well as 
decaying plant material, fungi, and seedling plants [2]. Crickets are also known to eat other dead crickets 
and become predator to weak members of their own species when there is no available food [2]. All 
crickets reproduce sexually. Most crickets use calling songs in sexual pair formation [3]. They mate and 
lay eggs in the soil in the late summer before succumbing to old age or freezing temperatures [4]. 
Cave crickets, also known as camel crickets and spider crickets because the back is humped up with the 
head bent down [5] belong to the Family Rhaphidophoridae. All Rhaphidophoridae species are nocturnal 
and wingless with a preference for humid habitats [6]. Rhaphidophoridae has nine subfamilies that are 
mainly distributed in the temperate regions of the northern and southern hemispheres and in the 
Southeast Asian tropics [6]. Cave crickets that feed outside and roost in caves are important in the food 
budgets of cave ecosystems [7]. 
Cave crickets gather around entrances as roosts and in staging areas where they can evaluate surface 
conditions before leaving the cave to forage but in accordance with the time of day and season. They can 
also be found in stable deep cave areas away from human-sized entrances, but close to cricket-sized 
entrances [5]. Cave crickets exhibit various modifications and adaptations to the cave environment [8].  
Adaptations such as antennae and femora aid them to stride on uneven surfaces in total darkness inside 
the cave [5]. Body coloration and reduced eye pigmentation may also vary in some cave crickets [9]. Both 
females and males have two cerci at the end of the abdomen that are rich in sensory receptor [5]. 
Cave crickets are also extremely sensitive to temperatures above cave temperatures, and show markedly 
greater metabolic demands with modest increases in ambient temperature compared to camel crickets 
[10]. When the environment of cave crickets becomes too hot or dry, they may move inside. They are not 
usually capable of reproducing outside of their outdoor habitats and rarely find indoor locations that are 
dark and damp enough to suit them. In addition, understanding the role that each species plays within 
cave communities is a key for the management and protection of endangered karst invertebrates [11]. 
Many biodiversity studies have been reported in the Philippines but only few studies on caves and cave 
fauna were conducted. Recent study on crickets was conducted by Lagare and Nuñeza [12] in selected 
caves while an earlier study of Baser [13] reported on cave crickets in selected caves in Northern 
Mindanao. 
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This study aimed to determine the microhabitats of crickets in caves and identify existing and potential 
threats to the  caves they inhabit. 

 
METHODOLOGY 
Sampling Area 
Agusan del Sur is a landlocked province of the Philippines located in the Caraga region in Mindanao. 
Sampling areas were established in three municipalities  and one city with caves (Figure 1). This province 
has a total land area of 8966 square kilometers (km²) with the coordinates 8.5000° N, 125.8333° E. 
Forestland constitutes 76% of the total land area or 6,827.5 km² while the alienable and disposable land 
constitutes about 24% or 2,137.5 km² . Present land use, however, showed that settlements and 
commercial areas already occupy some of the forestlands. However, the province has lost so much of its 
forest resources because of existing industries which are extractive in nature. 
 
 

 

 

 

 

 

 

Figure 1. Location of Agusan del Sur showing the municipalities and city with cave areas (     ) [14]. 

Cave sites 
Wilderness Cave 
This cave in Barangay Mt. Carmel, Bayugan has three floors. It is situated at 8°28’20.38’’ North and 
125°50’51.4’’ East on the first floor and 8°48’22.7’’ North and 125°50’58.7’’ East on the second floor. It 
has an elevation of 733 meters above sea level (masl) at the first floor and 687masl at the second floor. 
The first floor has an entrance (1.5ft by 50cm dimension) not easily accessible due to a vertical 
orientation with a 60 degrees slope while the second floor has an entrance (2ft by 1m dimension) also not 
easily accessible due to a vertical orientation with a 10 degrees slope. The third floor has an entrance (2m 
by 1.5m dimension) not easily accessible due to a vertical orientation with a 60 degrees slope. The first 
floor has three chambers, second floor has two chambers, and the third floor has only one chamber. A 
body of water was observed in the first and second floors. Guano material is present in all floors. Few 
stalagmites and stalactites are present on the first floor, moderate stalactites and few stalagmites on the 
second floor, and few stalactites and absence of stalagmites on the third floor. The twilight zone of the 
first and second floors has a loamy substrate while the deep zone has a sandy substrate. The third floor 
has a loam substrate. First floor has a temperature of 24°C in the twilight zone, 23°C in the deep zone and 
a relative humidity of 92%. The second floor has a temperature of 24.5°C in the twilight zone, 23°C in the 
deep zone and a relative humidity of 92 %. Third floor has a temperature of 24°C in the twilight zone, 
24°C in the deep zone, and a relative humidity of 92%. Surrounding the cave is a secondary  type of 
vegetation. Canopy epiphytes, vines, and understory plants (shrubs and ferns) were present outside the 
cave. Vandalism, holes for treasure hunting activity, and cutting of stalactites were indicative of 
disturbance inside the cave. 
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Magdaguhong Cave 
This cave in Barangay Mt. Carmel, Bayugan is situated at 8°47’42.9’’ North and 125°50’26.4’’ East at an 
elevation of 569masl.  It has a main entrance (10m by 10-15m dimension) which is easily accessible with 
a horizontal orientation and flat slope. The cave has three chambers with a temperature of 24.5˚C in the 
twilight zone, 24˚C in the deep zone, and 92% humidity. Outside the cave is a deciduous type of 
vegetation. Canopy epiphytes were absent. Canopy vines and understory plants (shrubs and ferns) were 
present. Inside the cave is a loamy soil substrate. Guano material was absent. Stalactites were abundant. 
Stalagmites, column, crystal lining, and flowstones were present but very few. Vandalism and cutting of 
stalactites were observed to be indicative of disturbance. 
Ararat Cave 
This cave in Barangay Mt. Ararat, Bayugan is situated at 8°49’43.1’’ N and 125°50’15.3’’ East. It is located 
at an elevation of 693 masl. It has an entrance (10m by 10-15m dimension) not easily accessible due to a 
vertical orientation with 80 degrees slope. The cave has two chambers with a temperature of 24.23°C in 
the twilight zone, 22°C in the deep zone, and 92% humidity in the twilight zone. It has a secondary type of 
vegetation. Canopy epiphytes, vines, and understory plants (shrubs and ferns) were present outside the 
cave. Inside the cave is a loamy soil substrate. Guano material was absent. Stalactites and stalagmites 
were abundant. The cave has moderate presence of column and crystal lining. Flowstones were present 
but very few. Cutting of stalactites was indicative of disturbance. 
Katam-isan Cave 
This cave in Barangay Mt. Ararat, Bayugan is situated at 8°49’38.2’’ North and 125°50’9.2’’East at an 
elevation of 598masl. It has an entrance (50cm by 1m dimension) not easily accessible due to a vertical 
orientation with a 30 degrees slope. The cave has three chambers with a temperature of 25˚C in the 
twilight zone, 24˚C in the deep zone, and 92% humidity in the twilight zone. Outside the cave is a 
secondary vegetation type. Canopy epiphytes, vines, and understory plants (shrubs and ferns) were 
present. Inside the cave is a loamy soil substrate. Guano material was absent. It has a stream in the deep 
zone. Stalactites and crystal lining were abundant. The cave has moderate stalagmites. Column and 
flowstones were present but very few. Cutting of stalactites was indicative of disturbance. 
Agpan Cave 
This cave in Barangay Manat, Trento is situated at 8˚07’17.5’’ North and 126˚06’08.5’’ East at 83masl. It 
has five openings which are easily accessible. Both the first opening (75m by 50m dimension) and second 
opening  (10m x 15 m dimension) have 10 degrees slope. The third opening (50m by 30m dimension) is 
45 degrees sloping. The fourth opening (10m by 15m dimension)  and the fifth opening (10m by 5m 
dimension) have 10 degrees slope. The cave has seven to eight chambers with a temperature of 25.5˚C in 
the twilight zone, 24˚C in the deep zone, and 92% humidity at the twilight zone and 85% at the deep zone. 
Outside the cave is a secondary type of vegetation. Canopy epiphytes, vines, and understory plants 
(shrubs and ferns) were present. Inside the cave is a loamy soil substrate in the twilight zone but sandy at 
the upper portion due to soil erosion brought by Typhoon “Senyang”. Guano material was present around 
one foot in thickness. The cave has a stream in one chamber. Stalactites were abundant. Stalagmites, 
column, and crystal lining were present but very few. It has moderate stalagmites. Column and flowstones 
were present but very few. Flowstones were absent. Guano harvesting and soil erosion due to typhoon 
“Senyang” were indicative of disturbance. 
Tao-Naga Cave 
This cave in Barangay Magsaysay, Prosperidad is situated at 8°2’33.4’’ North and 126°3’45.7’’ East at an 
elevation of 63 masl. It has two openings with main entrance, easily accessible, of 2m by 5m dimension 
and a flat slope. The second opening, 0.75m by 15m dimension is sloping. The cave has three chambers 
with a temperature of 25.5˚C at the twilight zone, 24.5˚C at the deep zone, and 92% humidity in the 
twilight zone and 85% in the deep zone. Outside the cave is a secondary type of vegetation. Canopy 
epiphytes were absent. Canopy vines and understory plants (shrubs and ferns) were present. Inside the 
cave is a sandy soil substrate with small rocks. Guano material was present.  The cave has a stream. 
Stalactites and crystal lining were abundant. The cave has moderate stalagmites and flowstones. Columns 
were present but very few. This cave is utilized as a treasure-hunting area. 
Simbahan Cave 
This cave in Barangay Waloe, Loreto is situated at 8°9’25.3’’ N and 125°40’26.3’’ East at an elevation of 63 
masl. It has two openings with main entrance of 6m by 4m dimension, not easily accessible due to a 
vertical orientation with a 30 degrees slope. The second opening is flat, easily accessible, of 2mm by 1.5m 
dimension. The cave has four to six chambers with a temperature of 27˚C in the twilight zone, 26˚C in the 
deep zone, and 78% humidity at the deep zone. Outside the cave is a secondary type of vegetation. Canopy 
epiphytes, vines, and understory plants (shrubs and ferns) were present. Inside the cave is a loamy soil 
substrate. Guano material was present but very few. Stalagmites, columns, and flowstones were present 
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but very few. Stalactites were moderate in abundance. Crystal lining was absent. This cave is utilized as a 
treasure- hunting area. 
Sampyagit Cave 
This cave in Barangay Waloe, Loreto is situated at 8°9’16.7’’ N and 125°41’26.6’’East at an elevation of 99 
masl. It has a vertically- oriented opening of 4m by 1.5m dimension. The cave has five to six chambers 
with a temperature of 26˚C in the twilight zone, 25˚C in the deep zone, and 78% humidity in the deep 
zone. Outside the cave is a secondary type of vegetation. Canopy epiphytes, vines, and understory plants 
(shrubs and ferns) were present. Inside the cave is a loamy soil substrate. Guano material was present but 
very few. The cave has two main chambers, left and right. Stalactites, stalagmites, crystal lining, and 
flowstones were present but very few and columns were absent in the left chamber. Stalactites were 
abundant, stalagmites and column were present but very few in the right chamber. Crystal lining and 
flowstones were absent in the right chamber. This cave is utilized as a treasure -hunting area. 
Sampling methods 
Field sampling was conducted on June 22-July 10, 2015 in eight cave sites of the municipalities of Trento, 
Prosperidad, and Loreto, and city of Bayugan in Agusan del Sur. Specimens were collected using hand 
searching and direct counting techniques. Hand searching is the most preferable method used for cave 
cricket sampling. Possible microhabitats like cave walls and floor were searched. 
Samples were placed in separate plastic bags. Representative samples which were taken as voucher 
specimens were transferred to plastic cups which contain 70% ethanol and air-dried for about 2-3 hours. 
After air-drying, crickets were mounted by pinning the middle of their thorax and placed in a box. 
Naphthalene balls were placed in the box to avoid entry of other insects that can possibly damage the 
specimens. Samples collected were identified by pictorial keys and verified by an expert. 
Observation of Existing Threats 
Human disturbances inside the cave were observed  Existing threats in each cave site were also noted. 
The local guides were interviewed regarding the threats to the cave. 
Data analysis 
Data analysis was done using Paleontological Statistics software (PAST) package version 2.17c [15] for 
seriation and biodiversity indices.  
 
RESULTS AND DISCUSSION 
Microhabitats 
Table 1 shows the 11 microhabitats of cave crickets in Agusan del Sur. Walls in the twilight zone were the 
most preferred microhabitat of cave. crickets The four genera: Endacusta, Macropathus, Pteronemobius 
and Ceuthophilus were found in this microhabitat. The walls in the deep zone showed greater number of 
individuals but are less diverse. Endacusta was observed in the twilight zone areas only where some 
individuals were found in cave entrances where dry walls and crevices are present. This genus was 
observed to occur when other genera like Macropathus and Ceuthophilus were absent or less in number. 
Individuals of Endacusta were also observed by Lagare and Nuñeza [12] roosting on dry cave walls in 
Blue Water Cave of Northern Mindanao. Pteronemobius is a field, ground, and tree cricket which belongs 
to Gryllidae family. This genus was found in Wilderness cave (first floor) on the wall near the cave 
entrance which has a great number of shrubs, ferns, canopy epiphytes and vines just outside the cave. The 
same finding was observed in the study conducted by Lagare and Nuñeza [12] that Pteronemobius sp. was 
found exactly at the cave entrance in Gitagum Cave 1 of Northern Mindanao where vegetation and low 
canopy cover was abundant. The least number of crickets was recorded in rocks in both twilight and deep 
zone areas where only one genus was documented. Rocks were absent in some cave sites. Great number 
of Macropathus and Ceuthophilus were observed in Agpan cave where guano deposits were abundant and 
accumulated on the muddy soil surface thus providing more supply of food and supporting more crickets. 
Lagara and Nuñeza [12] and Novises and Nuñeza [16] also found that Macropathus sp. and Ceuthophilus 
sp. were the most abundant crickets associated with guano deposits. The high humidity of Agpan cave and 
the presence of guano support a high population density of cave crickets [17]. Rotten logs were observed 
in some cave sites like Wilderness cave (2nd floor) where housing and clothing remnants were observed. 
According to the local people, the said cave was used as shelter during the 1990’s when the cave 
accommodated 40 families. The mottled coloration of Macropathus and Ceuthophilus was noticed in 
crevices in deep zone areas. Some individuals of these genera were observed to be roosting together with 
the spiders. 
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Table 1: Microhabitats of Cave Crickets in Selected Areas in Agusan del Sur. 
Microhabitats 

 
No of 

individuals 
 

No. of genera Observed 
 

Shannon (H') 
 

Evenness (E) 
 

Rotten logs (TZ) 2 2 0.6931 1 

Rocks (TZ) 1 1 0 1 

Walls (TZ) 8 4 1.266 0.8865 

Crevices (TZ) 3 2 0.6365 0.9449 

Ceilings (TZ) 5 3 1.055 0.9572 

Rotten logs (DZ) 5 2 0.5004 0.8247 

Guano (DZ) 7 2 0.4101 0.7535 

Rocks (DZ) 1 1 0 1 

Walls (DZ) 10 2 0.6172 0.9269 

Crevices (DZ) 7 2 0.4101 0.7535 

Ceilings (DZ) 8 2 0.3768 0.7288 

Legend: TZ- Twilight zone, DZ- Deep zone 
 

There were seven microhabitats observed to have similar number of genera in different zones: rotten logs 
in twilight and deep zones, crevices in twilight and deep zones, and guano, walls and ceilings in deep zone 
areas. The difference in number of individuals of each genus among the sampled microhabitats showed 
the effect of variation in habitat tolerance of each genus, therefore also associated with the availability of 
specific habitat to thrive in.  
The walls and ceilings in the twilight zone exhibited moderate diversity. The rest of the microhabitats had 
low diversity. Lagare and Nuñeza [12] reported similar results wherein most of the genera were observed 
in cave walls and others were found roosting on high walls about two meters above the cave surface in 
the twilight and inner cave zones. Most of these crickets were observed approximately 20 meters away 
from the cave entrance and in the inner recess zone. Novises and Nuñeza [16] also found that most of the 
crickets species documented prefer the walls of twilight zone of the cave as well as the inner zone. 
Evenness values show how equally distributed the individuals of a species are in a microhabitat, with 
values near 1.0 indicating well distributed species [18]. All the microhabitats showed more or less even 
distribution which means that no single genus dominates a particular microhabitat. Enriquez and Nuñeza 
[19] also added that the distribution of organisms involves selection of habitats that provide the 
resources required for the survival of individuals of a particular species. 
Microhabitat Preferences 
Seriation analysis showed that cave crickets are more diverse on the walls in the twilight zone than in the 
deep zone (Table 2). However, Ceuthophilus and Macropathus are present in all zone areas. According to 
Lavoie et al. [5], when these species roost they gather around cave entrances in staging areas where they 
can evaluate surface conditions before leaving the cave to forage for food. Endacusta prefers to roost on 
dry walls and crevices where there is illumination or twilight zone [12] that is why it was absent in deep 
zone areas and some caves which have a stream inside the cave. Broken stalagmites and stalactites were 
observed in some cave sites like Katam-isan cave. This cave site was noticed to have the least number of 
crickets. This condition might have affected the roosting crickets. The absence or very low number of cave 
crickets may be due to the absence of guano materials and presence of human disturbances in the form of 
stalactite and stalagmite collection that may have disturbed the floor and wall microhabitats of crickets. 
The study of Lagare and Nuñeza [12] found that extensively disturbed caves have least number of crickets 
and the more guano deposits, the more number of crickets, and thus cave areas without guano deposits 
have less number of crickets. Furthermore, Taylor et al. [11] found that low number of cricket reflects 
elevated levels of human disturbance and probably a reduction in food input (natural litter input, cricket 
guano). 
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Table 2: Seriation analysis of four genera of cave crickets with respect to their cave zone microhabitats. 

Scientific Name 

Cave Zones 

Twilight Zone Deep Zone 

Floor Walls Ceilings Floor Walls Ceilings 

Endacusta  

Pteronemobius 

Ceuthophilus 

Macropathus 
 

Results were similar to that of Lagare and Nuñeza [12] wherein Macropathus was observed to be 
abundant and widely distributed. Lavoie et al. [5] assumed that weather effects are directly seen on the 
guano communities because weather causes changes to the cricket’s foraging activity, guano deposition, 
and even survival of crickets. During sampling, the weather was unfavorable in other cave sites like 
Wilderness cave (all floors) and Magdaguhong cave. These cave sites had low number of crickets. It 
appears that poor weather conditions negatively affect the roosting and foraging activities of crickets. 
Macropathus and Ceuthophilus were the most abundant crickets observed in all cave microhabitats (Table 
3). All species were present on the walls of twilight zone indicating that the low temperature, high 
humidity, and the availability of food in this zone could contribute to the presence of crickets. Studier et 
al. [20] reported that crickets cannot metabolically regulate their body temperature, so body temperature 
changes in changing environmental temperature thus explaining why there were few crickets found at 
high temperature and low relative humidity. The study of Novises and Nuñeza [16] also found that the 
most preferred microhabitat of cave crickets is the wall of the twilight zone which could be due to high 
humidity and abundant food (guano) deposit. Out of 11 microhabitats, walls in the twilight zone are the 
only microhabitat where all the four genera are found. Only Ceuthophilus and Macropathus were recorded 
in rock microhabitats. Ceilings in deep zone microhabitat had two genera present, namely: Macropathus, 
and Ceuthophilus. Pteronemobius was observed only on walls in the twilight zone. 
 
Table 3: Seriation analysis of cave cricket microhabitats within the cave zones. 

Scientific Name 

Microhabitats 

Floors Walls Ceilings 
Twilight 

zone 
Deep zone Twilight zone Deep zone Twilight zone 

Deep 
zone 

A B A B C D E D E F F 

Pteronemobius 

Endacusta 

Ceuthophilus 

Macropathus 

Legend:A- Rotten logs, B- Rocks, C- Guano, D-Walls, E-Crevices, F-Ceilings 
 
Macropathus and Ceuthophilus were observed jumping on the walls of the caves. Some of them were 
found in the holes of cave walls together with spiders and roosting on high walls. Enriquez and Nuñeza 
[19] reported that more cave crickets are found when there are many spiders. Agpan cave has abundant 
number of Macropathus. This cave was also observed to have thick guano deposit of about one foot thick. 
Northup et al. [21] reported that the food of these crickets often consists of bat guano and essentially 
identical to its crop content. Thus, more guano indicates more source of food. According to Richards [22], 
this genus has a wide range of habitat compared to other species as long as there is a high humidity and 
various percentage of illumination. 
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Rotten logs in twilight and deep zones, guano, walls, crevices, and ceilings in deep zone microhabitats 
shared the most similar cricket genera composition. Cave crickets utilize these types of microhabitats as 
roosting sites. The two genera common to these microhabitats are Macropathus and Ceuthophilus. Some 
crickets were found in the holes. These genera commonly complete their life cycle in caves but not 
restricted to this habitat. They usually occupy separate ecological niches [8].  
Threats to cave crickets 
Caves are considered as one of the most fragile habitats and unusual home to a variety of organisms 
including crickets. However, common threats were observed such as extensive vandalism, treasure 
hunting, and use of the cave as recreational area. Katam-isan cave has extensive degree of disturbance. 
Broken stalagmites and stalactites were observed. It was believed that locals cut them to sell. Some 
broken bottles and plastic wrappers were left inside the cave indicating that caves are used for 
unregulated recreational activities. The cave opening also hinders the entrance of bats and birds due to 
the installation of grills.  However, these grills were installed for the purpose of preventing people to 
enter the caves. Extensive vandalism and broken bottles were observed in Magdaguhong cave.  
Campbell [23] reported that human disturbances affect the habitat of all species present inside the cave 
due to soil compaction, changes in humidity, temperature, and  may cause the cave  fauna to abandon the 
caves due to  trash toxic accumulation. Crickets are difficult to find, but in other caves hundreds of 
individuals can be seen in a relatively small area [5]. They are often important keystone species [5] in 
cave communities because they transport energy from the surface [5]. However, the public knows very 
little about the role of crickets in the ecosystem.  
 
CONCLUSION 
Among the cave crickets, Macropathus and Ceuthophilus were the most abundant and widely distributed. 
These species were observed in almost all types of microhabitats but more abundant on the walls and 
ceilings of deep zone areas. Walls in twilight zones were the most preferred microhabitats in terms of the 
number of crickets observed and genera present. Guano deposits appear to influence cricket abundance 
.Results showed that microhabitats play a role in the abundance and species/genera composition of 
crickets. Common threats to caves and the cave fauna include treasure hunting activities, vandalism, 
cutting of stalagmites and stalactites, and use of the cave as recreational area.  
 
ACKNOWLEDGEMENT  
We acknowledge the DENR-CARAGA for the issuance of gratuitous permit and PENRO-Agusan del Sur for 
facilitating the research. 
 
REFERENCES 
1. Sperber, C., Vieira, G. & Mendes, M. (2003). Aprimoramento da amostragem de grilos de serapilheira 

(Orthoptera: Gryllidae) por armadilha. Neotropical Entomology 32 (4): 733-735. 
2. Jones, J. (2013). Insect Remedies and One Spider. Academy of Light Ltd., London, p. 110. 
3. Walker, T.J.  & Masaki, S. (1989). Natural History (Eds. Huber, F., Moore, T. & Loher, W.) Cricket Behavior and 

Neurobiology. Cornell University Press, Ithaca, NY, p. 1-42. 
4. Bradley, L. & Gibson, R. (1998). Cricket Management. The University Arizona. Retrieved from 

http://ag.arizona.edu/extension/pubs/garden/az1004.pdf. 
5. Lavoie, K.H., Helf, K.L. & Poulson, T.L. (2007). The Biology and Ecology of North American Cave Crickets. Journal 

of Cave and Karst Studies 69(1): 114-134.  
6. Allegrucci, G., Trewick, S., Fortunato, A., Carchini, G. & Sbordoni, V. (2010). Cave crickets and cave weta 

(Orthoptera, Rhaphidophoridae) from the Southern end of the world: A Molecular Phylogeny Test of 
Biogeographical Hypotheses. Journal of Orthoptera Research 19(1): 121-130. 

7. Studier, E.H., Lavoie, K.H. & Howarth, F.G. (2002). Leg Attenuation and Seasonal Femur Length: Mass 
Relationships in Cavernicolous Crickets (Orthoptera: Gryllidae and Rhaphidophoridae). Journal of Cave and 
Karst Studies 64(2): 126- 131. 

8. Richards, A.M. (1968). The Cavernicolous Status of Some Species of Macropathinae (Orthoptera: 
Rhaphidophoridae). Journal of the Australian Entomologial Society 7: 87–89. 

9. Hunt, M., & Millar, I. (2001). Cave Invertebrate Collection Guide. Wellington, New Zealand: Department of 
Conservation, pp. 1-28. 

10. Studier, E.H. & Lavoie. K.H. (1990). Biology of cave crickets, Hadenoecus subterraneus, and camel crickets, 
Ceuthophilus stygius (Insecta: Orthoptera): Metabolism and water economies related to size and temperature. 
Camp. Biochem.Physiol., 95(1): 157-161. 

11. Taylor, S.J., Weckstein, J.D., Takiya, D.M., Krejca, J.K., Murdoch, J.D., Veni, G., Johnson, K.P. & Reddell, J.R. (2007). 
Phylogeography of Cave Crickets (Ceuthophilus spp.) in Central Texas: A Keystone taxon for the Conservation and 
Management of Federally Listed Endangered Cave Arthropods. Illinois Natural History Survey Technical Report 
58: 1-45,  

Perez and Nuneza 



BEPLS Vol 5 [4] March 2016                 61 | P a g e            ©2016 AELS, INDIA 

12. Lagare, N.J. & Nuñeza, O.M. (2013). The Cavernicolous Crickets in Selected Caves in Davao Oriental and Northern 
Mindanao, Philippine. ELBA Bioflux 5(2): 130-140. 

13. Baser, D. Jr. (2005). Faunal Assemblage in Selected Caves of Northern Mindanao. Undergraduate Thesis. 
Department of Biological Sciences. Mindanao State University-Iligan Institute of Technology, Iligan City, p. 28. 

14. www.maps.google.com. 2015. Philippine map showing the location of Agusan del Sur. Retrieved from 
www.maps.google.com. 

15. Hammer, O., Harper, D. & Ryan, P.D. (2001). Past: Paleontological Statistics Software Package for Education and 
Data Analysis. Palaeontologia Electronica 4: 1-9. 

16. Novises, I. & Nuñeza, O.M. (2014). Species richness and abundance of cave-dwelling crickets on Siargao Island, 
Surigao Del Norte, Philippines. ELBA Bioflux 6(1):10-21. 

17. Ladle, R.J., Firmino, J.V.L., Malhado, A.C.M. & Rodríguez-Durán, A. (2012). Unexplored diversity and conservation 
potential of neotropical hot caves. Conserv Biol., 26(6):978–982. 

18. Molles, M.C. (1999). Ecology: Concepts and Applications, 2nd edition. McGraw-Hill, New York, p. 302-321. 
19. Enriquez, C.M.D.  & Nuñeza, O.M. (2014). Cave spiders in Mindanao, Philippines. ELBA Bioflux 6(1): 46-55. 
20. Studier, E.H., Lavoie, K.H., Wares, W.D. II. & Linn, A.M. J. (1986). Bioenergetics of the Cave Cricket, Hadenoecus 

subterraneus. Comp Biochem Physiol., 84(3):431-436. 
21. Northup, D.E., Lavoie, K.H. & Studier, E.H. (1993). Bioenergetics of camel crickets (Ceuthophilus carlsbadensis, C. 

longipes and C. conicaudus) from Carlsbad Caverns National Park, New Mexico. Comparative Biochemistry and 
Physiology Part A: Physiology 106(3): 525-529. 

22. Richards, A.O. (1954). The Systematic and Ecology of the Genus Macropathus Walker, 1869 (Orthoptera: 
Rhaphidophoridae). Transactions and Proceedings of the Royal Society of New Zealand 82(3): 739-762. 

23. Campbell, L. (1995). Endangered and Threatened Animals in Texas: Their Life History and Management. Austin, 
Texas: University of Texas Press, p. 120-123. 

 

 
 
 
CITATION OF THIS ARTICLE 
Perez R A, Nuñeza O M. Microhabitats of Cave Crickets in Agusan del Sur, Philippines. Bull. Env. Pharmacol. Life Sci., 
Vol 5 [4] March 2016: 54-61 

 

Perez and Nuneza 


