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Abstract.
 The Cave of Juxtlahuaca is one of the most interesting cave systems in Guerrero State, Mexico. Because of the speleological formations, the archeological ruins in this cave have been used as a tourist attraction and they have many visitors each year, and it has been modified to make the access easier for the tourists. 

A total of 99 species (including protozoa, arthropods and mammalian) was recorded from this cave during the studies performed during the 80’s. It included 40 new records for the cave and some new species for science.

After this period, the biospeloelogical studies were stopped, and to make the cave access easier for the tourist to visit, several works were done including stairs, masonry and the installations of electric wires to illuminate it. These changes have affected the natural conditions within the cave. Actually the electric installations are not in use any longer, but the wires have been there for the last 15 years. 

Because of the bioespeleological importance of the cave and the changes it has had in the last 20 years, we decided to carry out new expeditions and to study the fauna and compare it with the information we have from the previous publications.  The result is that this time we recorded 83 taxa from the cave, from which at least 55 are new records for the cave. These include one Nematomorpha (Gordioidea), one species of Schizomida (probably a new genus), one Amblypygi, five of Araneae, two Psocoptera, two Homoptera and one Neuroptera.

When we compare the current results with previous work, we can observe a reduction of the springtails and mites species, the total absence of ticks (Antricola sp.). It is to notice that the number of species of Chiroptera which visit this cave has also been reduced.

Introduction
Subterranean environments, such as caves, caverns and other subterranean formations, have been closely related to the humankind history. This is why they have been of interest for different research projects in different areas such as geology, geochemistry, archaeology, ethnology and biology (Camacho, 1992; Culver et al. 2003; Hapka and Rouvinez 1997; Jennings 1985; Steel 1997). 
Due to the peculiar characteristics of these environments, the study of cave fauna is fascinating, and different kinds of studies can be done, such as morphology, physiology and biological adaptations of the animals, which enable them to grow and develop in these places. Despite the development of the speleology at recent times, some authorities estimate that about 90% of the caves have never been used for biological studies. Even more, they claim that there should be about  90% of caves to be discovered as they show no visible entrance or communication to the exterior (Krajick, 2001). 
                Many caves, in different regions of the world, have an important tourist development and they attract thousands of visitors. More than 1,200 subterranean formations have been recorded in Mexico; some of them represent the deepest cave records in the world (Lazcano, 1985; Arias 2001). Others are frequently visited by tourists, anthropologist, archaeologist, speleologist and biospeleologist, because of their natural formations, humans’ remains, ceremonial traditions, and their fauna. Evidences of man occupation in prehispanical times have been found in many caves in Mexico, where rituals were performed and caves were considered as magic places, and there are many human vestiges such as mural paintings, ceramic, buries, etc. (Stone, 1997; Künne & Strecker, 2003). 
                The Grutas de Juxtlahuaca, in Guerrero state, are a very good example of this kind of caves, they have many beautiful formations, mural paintings of great archeological importance and a very interesting fauna. Therefore, it is one of the most visited caves by tourists, biologist and geologist, and they are still preserved. 
The presence of cave paintings, which are from about 900 to 300 years BC, confirm the Olmecs presence in this cave and probably are the most ancient in the New World (Roy, 1974). The first expeditions to this cave were carried out in 1958 by Andrés Ortega. Because of the speleological formations, the archeological ruins in this cave have been used as a tourist attraction and they have many visitors each year, therefore, it has been modified to make the access easier for the tourists. 
During the 80’s, Hoffmann et al. have begun the biospeleological work in these caves. These contributions were taken for the publication of the “Manual de Bioespeleología", which was issued in 1986, and includes information about several caves from Morelos and Guerrero states, including Juxtlahuaca. A total of 99 species (including protozoa, arthropods and mammalian) was recorded from this cave (Palacios-Vargas et al. 1985). It included 40 new records for the cave and some new species for science.
After this period, the biospeleological studies were stopped, and to make the cave access easier for the tourist to visit, several works were done including stairs, masonry and the installations of electric wires to illuminate it. These changes have affected the natural conditions within the cave. Actually the electric installation is not in use any longer, but the wires have been there for the last 15 years. 
Most recent studies about this cave fauna were done in 2000, but including only the microarthropods living on guano (García, 2000). This information was part of the thesis work by Galicia (2004) which was done to study the bats, in order to evaluate the environment alteration.
Because of the bioespeleological importance of the cave and the changes it has had in the last 20 years, we decided to carry out new expeditions and to study the fauna and compare it with the information we have from the previous publications. 
 
Study area
 The Cave of Juxtlahuaca (more than 5,000 m long) is one of the most interesting cave systems in Guerrero State. It is located 59 km SE from Chilpancingo, Guerrero, and 5 km to the NE the village Colotlipa, Municipality of Quechultenango (17°19´N, 99°09´W) at 960 m asl. The main entrance of the cave is 4 – 5 m high, and 6 – 8 m width. About 160 m from the entrance there is a bifurcation that is connected to the Room of the Hell. This room begins with a high of 3 – 4 m and increases toward the end, up to more than 25 m, the average width is about 15 m. In this area there are big bat colonies, whose presence and guano fermentations, and owing to the peculiar topographical conditions of this room, makes the temperature as high as 34ºC.

 
After 610 m from the entrance the Salón del Toro is located (Room of the Bull), with a very wide ceiling and many spelothems. It has a branch to the South of about 570 m long which ends in a second entrance with a depth of 3 m and 2 m diameter. After the main tunnel there are several rooms, such as the Salón de Baile (Dancing Room) and the Batalla del 5 de Mayo (May 5th Battle); to a distance of 1,210 m from the entrance is the  Fuente Encantada (Enchanted Fountain) with a 80 cm deep, a length of 40 – 50 m and a maximum width of 20 m.  At the end of this pond, and about 1,500 m from the entrance, there is the Jardín de las Rosas de Cristal (Garden of the Crystal Roses) where there are many beautiful excentric formations of Aragonite. This is the end of the tourist area, after this section there are several cave branches with difficult access (Hoffmann, et al., 1986).
 
Materials and methods
During February and July of 2003, May and July of 2004, several expeditions (during different seasons) to the cave were carried out. The purpose of these expeditions was to take samples of soil and guano. Manual collecting and pitfall traps were done in order to make a new faunistic list and to see the changes. 
Collecting was done at the entrance, in the twilight area; at the Hell’s room, 200 m from the entrance, where most of the samples were taken. This is the place where most bats are concentrated and a lot of guano is deposited. Other samples were taken in the area known as Batalla del 5 de Mayo, about 350m from the entrance and in the Toro Room (630 m from the entrance) which was dynamited several decades ago, in order to open an easy route to the bottom of the cave.  Guano and soil samples were processed by the Berlese funnels. Specimens were isolated to morphospecies under the dissection microscope for further determinations.  Slides with Hoyer’s solution were done for mites and springtails. The identifications of species were done with the help of keys and confirmations from specialists. 
Results
After the study of the specimens from the samples, we have found a total of 83 taxa in the cave.  (Table 1). Previous work of Palacios-Vargas et al. (1985) recorded 93 species of terrestrial animals including 11 species of ectoparasite mites from the bats.
                Among the arthropods, the best represented group was insect, followed by the mites (Fig. 1A), an interesting difference of what was found in 1985 when the dominant group was the mites followed by the Collembola.  (Fig. 1B).  In general, the number of species recorded for each group was less in the present study than in previous studies. That was true but for the insects, of which we found 22 more species from what there was recorded before (Fig. 2).
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Fig. 1.  Percentage of the species found in A) 2003-2004 and B) 1985 
 
Out of the total, 22 species were recorded 20 years ago (Palacios-Vargas et al. 1985), and five species were recorded in further contributions (Marino, 1989; García, 2000). 
 
It is very important to mention that we have observed almost a total change in the mites and springtails populations of the species found. There are less species now and there is a low similarity of the actual species and the previously recorded. For the rest of the arthropods there was a higher similarity of the taxa found 20 years ago and those that actually are in the cave now. 
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Fig. 2. Species number at this study and relation with the previous records from Juxtlahuaca Cave Guerrero. 
 
 

The total number of species recorded throughout the speleological studies in these caves, including those found in this study is 154, among which 56 are new records. A total of 71 species was no longer found, 22 have been recorded since 1985 and also now, and five species were recorded in 1989 and 2000, they were found in the present study again. 
 
 
 
Discussion
 
It has to been taken in consideration that a high amount of species has been lost in the last 20 years, specially if we consider that most of the species not found in the present study are mites and springtails (31 and 14 species respectively). There is an important difference in the study of 1985, in which bat’s ectoparasites were checked; this time only the soil fauna was checked. The total number of ectoparasites was 11, however, there were 20 free living species, which were not found again. 
This indicates that there was a high rate of change of the species associated to the bat’s guano, maybe because of the modifications of the environment of the cave. It is important also to mention that the number of bats recorded in the cave is lower than before, there are only 5 from the 10 species recorded 20 years ago. Nevertheless, our expeditions were done by the main entrance, but there is another entrance no for tourism where other species were collected on 1985 (Galicia, 2004).
Light, CO2 and relative humidity are factors which affect directly the animals living inside the cave. Probably the work done in 1985 and 1986 for the installation of electric light and the increased number of visitors, have had a direct effect on the guano communities, mainly on the microarthropods from Hell’s Room. Alterations of the environmental conditions, mainly because of the light and the tourists, have been demonstrated in several tourist caves, where the tourist action produce a proliferation of the algae and other elements which affect the spelothems. So the conservation of the paintings and the archaeological evidences, and rescue the optimal conditions for the development of troglobites and troglophiles, is very important in order to preserve the biodiversity  (Baker & Genty, 1988; Hoyos et al., 1998; Pulido-Bosch et al., 1997). 
The conditions inside the cave have been restored. However, there are still some remains of the electric installations since they were never totally removed, even the electric light is not used anymore. The Hell Room, has similar conditions of temperature and humidity (T 26-30°C, HR 60-100%), as it was 20 years ago (T 27-34°, HR up to 97%; Palacios-Vargas et al., 1985), but it has to be noted that the bat species have changed, so there have been some modifications of the guano and the communities that can live in this biotope. 
There is a remarkable amount of new records of the insects that can be found now, comparing with the nine species that were previously recorded. Among the new records there are one Staphylinid beetle, one homopteran and two species of Psocoptera (never cited before from caves), families of Hymenoptera as Ichneumonidae (1 species), and Formicidae (6 species), and 5 species of Dipterans. There are other new records in other groups, such as Amblypygi, Symphyla, several Araneae, some mites, 3 isopodan and one Nematomorpha: Gordioidea, among others. 
These results show that Juxtlahuaca is one of the best known caves from the view of bioespeleology and the study of the modifications that have been experienced by the cave communities give important information to understand the population’s dynamics and the energy flows in the caves and the changes in the species, which have undergone. This information can help to plan the adequate use of the cave for a better preservation. 
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Table 1. Fauna recorded in the Juxtlahuaca Cave during 2004-2005.

NEMATOMORPHA 



GORDIOIDEA 

MOLUSCA 



GASTEROPODA 





Subulinidae






Subulina porrecta

ARTHROPODA


CHELICERATA



ARACHNIDA




ARANEAE 





Clubionidae





Linyphidae







Nesticidae 






Nesticus sp.





Sicariidae






Loxosceles mixteca





Pholcidae






Physocyclus bicornis




Coriinidae






Corinna sp. 





Dictynidae






Dictyna sp.





Gnaphosidae



PSEUDOESCORPIONIDA 





Tridenchthoniidae






Tridenchthonius juxtlahuaca



AMBLYPYGI 





Phrynidae






Paraphrynus mexicanus






Paraphrynus azteca



SCHIZOMIDA   





Hubbardinae (undeterminated genus)



ACARIDA




MESOSTIGMATA





Ameroseiidae 

Phytoseiidae






ca. Iphiseius sp.





undeterminated genus


Machrochelidae






Machrocheles sp.

Glyptholaspis sp.

Laelapidae






Geolaelaps sp.





Polyaspididae






Dipolyaspis sp.
.


Table 1. Cont.

Uropodidae



Trichouropoda sp

METASTIGMATA 





Argasidae






Ornithodoros sp.


ASTIGMATA 




Guanolichidae





Neoguanolichus sp.





Glycyphagidae






ca. Ctenoglyphus





Undeterminated family

PROSTIGMATA 




Cunaxidae






Cunaxoides nicobarensis






Palaeus ca. minutus






Palaeus ca. whartoni



CRYPTOSTIGMATA





Pthiracaridae






Oppiidae






Graptoppia sp. 






Ramusella sp.




Malaconothridae






Malaconothrus sp.




Sphaerochthoniidae






Sphaerochthonius sp.




Mesoplophoridae






Mesoplophora sp.




Haplozetidae






Rostrozetes sp.




Scheloribatidae






Scheloribates sp.




Arceremaeidae






Tecteremaeus sp.





Galumnidae


MANDIBULATA



CRUSTACEA




MALACOSTRACA





ISOPODA 






Armadillidae







Cubaris sp.







Squamiferidae







Trichorhina sp. 

Table 1. Cont.
MYRIAPODA




CHILOPODA 





SCUTIGEROMORPHA  






Scutigeridae







Scutigera linceri 




DIPLOPODA 





Pyrgodesmidae






Myrmecodesmus colotlipa

   Spirostreptida





Spirostreptidae






Orthoporus guerreronus




SYMPHYLA 





Scolopendrellidae







Symphyllela sp.


INSECTA




DIPLURA 





Campodeidae






Juxtlacampa  juxtlahuacensis




COLLEMBOLA 





Entomobryidae






Seira bipunctata






Pseudosinella  sp. 




Lepidocyrtus sp.





Paronellidae






Troglolaphysa sp.



THYSANURA 





Nicoletiidae






Anelpistina boneti




BLATTARIA  





Blaberidae






Blaberus craniifer





Blattidae






Periplaneta australiasae




ORTHOPTERA 




DERMAPTERA 




PSOCOPTERA 

Psoquillidae


Psoquilla marginepunctata




Lachesillidae


Lachesilla picticeps

Table 1. Cont.



COLEOPTERA  





Carabidae





Elateridae





Staphylinidae






Thoracophorus brevicristatus





Tenebrionidae




HOMOPTERA 




      Cicadelloidea





Cicadellidae





NEUROPTERA 




HYMENOPTERA 





Ichneumonidae





Formicidae






Ponerinae


Cryptopone sp.





Myrmicinae







Aphenogaster rudis picea







Pyramica zeteki







Cyphomyrmex sp.






Solenopsis geminata






Formicinae

Camponotus sp.



DIPTERA 





Phoridae (two undeterminated genus)





Trichoceridae





Cecidomyiidae





Streblidae





Psychodidae

CHORDATA


MAMMALIA



CHIROPTERA 





Mormoopidae






Mormoops megalophylla






Pteronotus parnelli




Phyllostomatidae






 Glossophaga soricina






Leptonycteris curasoae





Natalidae






Natalus stramineus
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Gráfico10
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Hoja1

		Subulinidae		Subulina sp.

		Armadillidae		Cubaris sp.

		Squamiferidae		Trichorhina sp. (?)

		Fam A		Schizomus sp. ?

		Tridenchtoniidae		Tridenchthonius juxtlahuaca

		Phrynidae		Paraphrynus mexicanus

				Paraphrynus azteca

		Clubionidae		1sp

		Linyphidae		1sp

		Pholcidae		Physocyclus sp.

		Nesticidae		Nesticus sp.

		Gnaphosidae		1sp

		Sicariidae		Loxosceles mixteca

		Corinnidae		Corinna sp. ?

		Dictyniidae		Dictyna sp.

		Machrochelidae		Machrocheles sp.

				Glyptholaspis

		Laelapidae		Geolaelaps

		Uropodidae		Trichouropoda

		Ameroseidae		1sp

		Phytoseiidae		ca. Iphiseius (?)

		Fam A		Sp1

		Fam B		Sp 2

		Cunaxidae		Cunaxoides nicobarensis

				Palaeus ca. minutus

				Palaeus ca. whartoni

		Phthiracaridae		1sp

		Malaconothridae		Malaconothrus sp.

		Sphaerochthoniidae		Sphaerochthonius

		Mesoplophoridae		Mesoplophora sp.

		Arceremaeidae		Tecteremaeus sp.

		Haplozetidae		Rostrozetes sp.

		Galumnidae		Galumna sp. ?

		Scheloribatidae		Scheloribates sp.

		Oppidae		Ramusella sp.

		Oppidae		Graptoppia sp.

		Guanolichidae		Neoguanolichus sp.

		Glycyphagidae		ca. Ctenoglyphus sp.

		Metastigmata		1sp

		Scutigeridae		Scutigera linceri ?)

		Pyrgodesmidae		Myrmecodesmus colotlipa (?)

		Spirostreptidae		Orthoporus guerreronus (?)

		Scolopendrellidae		Symphylella sp.

		Entomobryidae		Lepidocyrtus sp.

				Pseudosinella sp. 1

				Pseudosinella sp. 2

				Seira bipunctata

		Paronellidae		Troglolaphysa

		Campodeidae		Juxtlacampa juxtlahuacensis

		Nicoletiidae		Anelpistina boneti?

		Orthoptera		1sp

		Dermaptera		1sp

		Blaberidae		Blaberus craniifer

		Blattidae		Periplaneta australiaseae

		Cicadellidae		1sp

				sp2

		Psoquillidae		Psoquilla marginepunctata

		Laquesillidae		Laquesilla picticeps

		Tenebrionidae		1sp

		Carabidae		1sp

		Staphylinidae		Thoracophorus brevicristatus

		Elateridae		1sp

		Neuroptera		1sp

		Ichneumoniidae		1sp

		Formicidae               Ponerinae		Cryptopone sp.

		Myrmycinae		Aphenogaster rudis picea

				Pyramica zeteki

				Cyphomyrmex sp.

				Solenopsis geminata

		Formicinae		Camponotus sp.

		Streblidae		1sp

		Psychodidae		1sp

		Phoridae		Sp. 1

				Sp. 2

		Cecidomyiidae		1sp

		Trichoceridae		1sp

		Mormoopidae		Mormoops megalophylla

				Pteronotus parnelli

		Phyllostomatidae		Glossophaga soricina

				Leptonycteris curasoae

		Natalidae		Natalus stramineus

		Gordioidea		1sp





Hoja2

		Clase		Orden				Familia		Género (y especie)

		Arachnida

				Pseudoescorpionida

								Tridenchtoniidae		Tridenchthonius juxtlahuaca		1

				Amblypigi

								Phrynidae		Paraphrynus mexicanus		2

										Paraphrynus azteca		1

				Schizomida				Hubbardinae		Indeterminado		2

				Araneae

								Clubionidae		1sp		3

								Linyphidae		1sp		4

								Pholcidae		Physocyclus sp.		3

								Nesticidae		Nesticus sp.		5

								Gnaphosidae		1sp		6

								Sicariidae		Loxosceles mixteca		7

								Coriniidae		Corinna sp. ?		4

								Dictyniidae		Dictyna jacalana		5

		Acarida

				Mesostigmata

								Machrochelidae		Machrocheles sp.		6

										Glyptholaspis		8

								Laelapidae		Geolaelaps		9

								Uropodidae		Trichouropoda		10

								Ameroseidae		1sp		11

								Phytoseiidae		ca. Iphiseius (?)		12

										Sp2		56

								Polyaspididae		Dipolyaspis		13

				Prostigmata				Cunaxidae		Cunaxoides nicobarensis		14

										Palaeus ca. minutus		A

										Palaeus ca. whartoni		15

				Astigmata				Guanolichidae		Neoguanolichus sp.		16

								Glycyphagidae		ca. Ctenoglyphus sp.		17

								Familia 3		sp1		18

				Oribatei				Phthiracaridae		1sp		19

								Malaconothridae		Malaconothrus sp.		B

								Sphaerochthoniidae		Sphaerochthonius		C

								Mesoplophoridae		Mesoplophora sp.		20

								Arceremaeidae		Tecteremaeus sp.		21

								Haplozetidae		Rostrozetes sp.		22

								Galumnidae		Galumna sp. ?		D

								Scheloribatidae		Scheloribates sp.		23

								Oppidae		Ramusella sp.		24

								Oppidae		Graptoppia sp.		25

				Metastigmata				Argasidae		Ornithodoros sp.		26

		Crustacea

				Malacostraca

						Isopoda

								Armadillidae		Cubaris sp.		27

								Squamiferidae		Trichorhina sp. (?)		28

		Miriapoda

				Chilopoda

						Scutigeromorpha

								Scutigeridae		Scutigera linceri ?)		7

				Diplopoda

						Polydesmida

								Pyrgodesmidae		Myrmecodesmus colotlipa (?)		8

						Spirostreptida

								Spirostreptidae		Orthoporus guerreronus (?)		9

				Symphyla

								Scolopendrellidae		Symphylella sp.		29

		Hexapoda

				Diplura

								Campodeidae		Juxtlacampa juxtlahuacensis		10

				Collembola

								Entomobryidae		Lepidocyrtus sp.		11

										Pseudosinella sp. 1		12

										Pseudosinella sp 2.		30

										Seira bipunctata		31

								Paronellidae		Troglolaphysa		32

		Insecta

				Zygentoma		Thysanura

								Nicoletiidae		Anelpistina boneti???		13

				Psocoptera				Psoquillidae		Psoquilla marginepunctata		33

								Laquesillidae		Laquesilla picticeps		34

				Blattodea				Blaberidae		Blaberus craniifer		14

								Blattidae		Periplaneta australiaseae		E

				Orthoptera						1sp		35

				Dermaptera				Labiduridae		Euborellia annulipes		15

				Coleoptera				Tenebrionidae		1sp		36

								Carabidae		1sp		37

								Staphylinidae		Thoracophorus brevicristatus		38

								Elateridae		1sp		39				Especies no encontradas en la cueva		71

																Especies Conocidas de 1985-		22

				Diptera				Streblidae		1sp		16				Especies Conocidas de 1989-		5

								Psychodidae		1sp		40				Especies nuevas		56

								Phoridae		sp1		41						154

										sp2		42

								Cecidomyiidae		1sp		43

								Trichoceridae		1sp		44

				Homoptera		Cicadelloidea		Cicadellidae		sp1		45

										sp2		46

				Hymenoptera				Ichneumoniidae		sp1		47

								Formicidae

								Ponerinae		Cryptopone sp.		48

								Myrmycinae		Aphenogaster rudis picea		49				Especies registradas en 1985		93

										Pyramica zeteki		50

										Cyphomyrmex sp.		51

										Solenopsis geminata		52

								Formicinae		Camponotus sp.		53

				Neuroptera						1sp		54

		Nematomorpha				Gordioidea				1sp		55

		Mollusca		Gasteropoda				Subulinidae		Subulina porrecta??		17

		Mammalia		Chiroptera

								Mormoopidae		Mormoops megalophylla		18

										Pteronotus parnelli		19

								Phyllostomatidae		Glossophaga soricina		20

										Leptonycteris curasoae		21

								Natalidae		Natalus stramineus		22
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		Arachnida		12		14.4578313253

		Acari		25		30.1204819277

		Insecta		27		32.5301204819

		Collembola		5		6.0240963855

		Myriapoda		4		4.8192771084

		Chiroptera		5		6.0240963855

		Others		5		6.0240963855

		Total		83		100

		Myriapoda		4		4.9

		Arachnida		12		14.8

		Acari		25		29.6

		Insecta		27		33.3

		Collembola		5		7.4

		Chiroptera		5		6.2

		Others		5		3.7

				83		100.0

		Myriapoda		6		6.5

		Arachnida		11		11.8

		Acari		35		37.6

		Insecta		9		9.7

		Collembola		16		18.3

		Chiroptera		10		10.8

		Others		6		5.4

				93		100.0
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Hoja1

		Subulinidae		Subulina sp.

		Armadillidae		Cubaris sp.

		Squamiferidae		Trichorhina sp. (?)

		Fam A		Schizomus sp. ?

		Tridenchtoniidae		Tridenchthonius juxtlahuaca

		Phrynidae		Paraphrynus mexicanus

				Paraphrynus azteca

		Clubionidae		1sp

		Linyphidae		1sp

		Pholcidae		Physocyclus sp.

		Nesticidae		Nesticus sp.

		Gnaphosidae		1sp

		Sicariidae		Loxosceles mixteca

		Corinnidae		Corinna sp. ?

		Dictyniidae		Dictyna sp.

		Machrochelidae		Machrocheles sp.

				Glyptholaspis

		Laelapidae		Geolaelaps

		Uropodidae		Trichouropoda

		Ameroseidae		1sp

		Phytoseiidae		ca. Iphiseius (?)

		Fam A		Sp1

		Fam B		Sp 2

		Cunaxidae		Cunaxoides nicobarensis

				Palaeus ca. minutus

				Palaeus ca. whartoni

		Phthiracaridae		1sp

		Malaconothridae		Malaconothrus sp.

		Sphaerochthoniidae		Sphaerochthonius

		Mesoplophoridae		Mesoplophora sp.

		Arceremaeidae		Tecteremaeus sp.

		Haplozetidae		Rostrozetes sp.

		Galumnidae		Galumna sp. ?

		Scheloribatidae		Scheloribates sp.

		Oppidae		Ramusella sp.

		Oppidae		Graptoppia sp.

		Guanolichidae		Neoguanolichus sp.

		Glycyphagidae		ca. Ctenoglyphus sp.

		Metastigmata		1sp

		Scutigeridae		Scutigera linceri ?)

		Pyrgodesmidae		Myrmecodesmus colotlipa (?)

		Spirostreptidae		Orthoporus guerreronus (?)

		Scolopendrellidae		Symphylella sp.

		Entomobryidae		Lepidocyrtus sp.

				Pseudosinella sp. 1

				Pseudosinella sp. 2

				Seira bipunctata

		Paronellidae		Troglolaphysa

		Campodeidae		Juxtlacampa juxtlahuacensis

		Nicoletiidae		Anelpistina boneti?

		Orthoptera		1sp

		Dermaptera		1sp

		Blaberidae		Blaberus craniifer

		Blattidae		Periplaneta australiaseae

		Cicadellidae		1sp

				sp2

		Psoquillidae		Psoquilla marginepunctata

		Laquesillidae		Laquesilla picticeps

		Tenebrionidae		1sp

		Carabidae		1sp

		Staphylinidae		Thoracophorus brevicristatus

		Elateridae		1sp

		Neuroptera		1sp

		Ichneumoniidae		1sp

		Formicidae               Ponerinae		Cryptopone sp.

		Myrmycinae		Aphenogaster rudis picea

				Pyramica zeteki

				Cyphomyrmex sp.

				Solenopsis geminata

		Formicinae		Camponotus sp.

		Streblidae		1sp

		Psychodidae		1sp

		Phoridae		Sp. 1

				Sp. 2

		Cecidomyiidae		1sp

		Trichoceridae		1sp

		Mormoopidae		Mormoops megalophylla

				Pteronotus parnelli

		Phyllostomatidae		Glossophaga soricina

				Leptonycteris curasoae

		Natalidae		Natalus stramineus

		Gordioidea		1sp





Hoja2

		Clase		Orden				Familia		Género (y especie)

		Arachnida

				Pseudoescorpionida

								Tridenchtoniidae		Tridenchthonius juxtlahuaca		1

				Amblypigi

								Phrynidae		Paraphrynus mexicanus		2

										Paraphrynus azteca		1

				Schizomida				Hubbardinae		Indeterminado		2

				Araneae

								Clubionidae		1sp		3

								Linyphidae		1sp		4

								Pholcidae		Physocyclus sp.		3

								Nesticidae		Nesticus sp.		5

								Gnaphosidae		1sp		6

								Sicariidae		Loxosceles mixteca		7

								Coriniidae		Corinna sp. ?		4

								Dictyniidae		Dictyna jacalana		5

		Acarida

				Mesostigmata

								Machrochelidae		Machrocheles sp.		6

										Glyptholaspis		8

								Laelapidae		Geolaelaps		9

								Uropodidae		Trichouropoda		10

								Ameroseidae		1sp		11

								Phytoseiidae		ca. Iphiseius (?)		12

										Sp2		56

								Polyaspididae		Dipolyaspis		13

				Prostigmata				Cunaxidae		Cunaxoides nicobarensis		14

										Palaeus ca. minutus		A

										Palaeus ca. whartoni		15

				Astigmata				Guanolichidae		Neoguanolichus sp.		16

								Glycyphagidae		ca. Ctenoglyphus sp.		17

								Familia 3		sp1		18

				Oribatei				Phthiracaridae		1sp		19

								Malaconothridae		Malaconothrus sp.		B

								Sphaerochthoniidae		Sphaerochthonius		C

								Mesoplophoridae		Mesoplophora sp.		20

								Arceremaeidae		Tecteremaeus sp.		21

								Haplozetidae		Rostrozetes sp.		22

								Galumnidae		Galumna sp. ?		D

								Scheloribatidae		Scheloribates sp.		23

								Oppidae		Ramusella sp.		24

								Oppidae		Graptoppia sp.		25

				Metastigmata				Argasidae		Ornithodoros sp.		26

		Crustacea

				Malacostraca

						Isopoda

								Armadillidae		Cubaris sp.		27

								Squamiferidae		Trichorhina sp. (?)		28

		Miriapoda

				Chilopoda

						Scutigeromorpha

								Scutigeridae		Scutigera linceri ?)		7

				Diplopoda

						Polydesmida

								Pyrgodesmidae		Myrmecodesmus colotlipa (?)		8

						Spirostreptida

								Spirostreptidae		Orthoporus guerreronus (?)		9

				Symphyla

								Scolopendrellidae		Symphylella sp.		29

		Hexapoda

				Diplura

								Campodeidae		Juxtlacampa juxtlahuacensis		10

				Collembola

								Entomobryidae		Lepidocyrtus sp.		11

										Pseudosinella sp. 1		12

										Pseudosinella sp 2.		30

										Seira bipunctata		31

								Paronellidae		Troglolaphysa		32

		Insecta

				Zygentoma		Thysanura

								Nicoletiidae		Anelpistina boneti???		13

				Psocoptera				Psoquillidae		Psoquilla marginepunctata		33

								Laquesillidae		Laquesilla picticeps		34

				Blattodea				Blaberidae		Blaberus craniifer		14

								Blattidae		Periplaneta australiaseae		E

				Orthoptera						1sp		35

				Dermaptera				Labiduridae		Euborellia annulipes		15

				Coleoptera				Tenebrionidae		1sp		36

								Carabidae		1sp		37

								Staphylinidae		Thoracophorus brevicristatus		38

								Elateridae		1sp		39				Especies no encontradas en la cueva		71

																Especies Conocidas de 1985-		22

				Diptera				Streblidae		1sp		16				Especies Conocidas de 1989-		5

								Psychodidae		1sp		40				Especies nuevas		56

								Phoridae		sp1		41						154

										sp2		42

								Cecidomyiidae		1sp		43

								Trichoceridae		1sp		44

				Homoptera		Cicadelloidea		Cicadellidae		sp1		45

										sp2		46

				Hymenoptera				Ichneumoniidae		sp1		47

								Formicidae

								Ponerinae		Cryptopone sp.		48

								Myrmycinae		Aphenogaster rudis picea		49				Especies registradas en 1985		93

										Pyramica zeteki		50

										Cyphomyrmex sp.		51

										Solenopsis geminata		52

								Formicinae		Camponotus sp.		53

				Neuroptera						1sp		54

		Nematomorpha				Gordioidea				1sp		55

		Mollusca		Gasteropoda				Subulinidae		Subulina porrecta??		17

		Mammalia		Chiroptera

								Mormoopidae		Mormoops megalophylla		18

										Pteronotus parnelli		19

								Phyllostomatidae		Glossophaga soricina		20

										Leptonycteris curasoae		21

								Natalidae		Natalus stramineus		22
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		Arachnida		12		14.4578313253

		Acari		25		30.1204819277

		Insecta		27		32.5301204819

		Collembola		5		6.0240963855

		Myriapoda		4		4.8192771084

		Chiroptera		5		6.0240963855

		Others		5		6.0240963855

		Total		83		100

		Myriapoda		4		4.9

		Arachnida		12		14.8

		Acari		25		29.6

		Insecta		27		33.3

		Collembola		5		7.4

		Chiroptera		5		6.2

		Others		5		3.7

				83		100.0

		Myriapoda		6		6.5

		Arachnida		11		11.8

		Acari		35		37.6

		Insecta		9		9.7

		Collembola		16		18.3

		Chiroptera		10		10.8

		Others		6		5.4

				93		100.0
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Hoja1

		Subulinidae		Subulina sp.

		Armadillidae		Cubaris sp.

		Squamiferidae		Trichorhina sp. (?)

		Fam A		Schizomus sp. ?

		Tridenchtoniidae		Tridenchthonius juxtlahuaca

		Phrynidae		Paraphrynus mexicanus

				Paraphrynus azteca

		Clubionidae		1sp

		Linyphidae		1sp

		Pholcidae		Physocyclus sp.

		Nesticidae		Nesticus sp.

		Gnaphosidae		1sp

		Sicariidae		Loxosceles mixteca

		Corinnidae		Corinna sp. ?

		Dictyniidae		Dictyna sp.

		Machrochelidae		Machrocheles sp.

				Glyptholaspis

		Laelapidae		Geolaelaps

		Uropodidae		Trichouropoda

		Ameroseidae		1sp

		Phytoseiidae		ca. Iphiseius (?)

		Fam A		Sp1

		Fam B		Sp 2

		Cunaxidae		Cunaxoides nicobarensis

				Palaeus ca. minutus

				Palaeus ca. whartoni

		Phthiracaridae		1sp

		Malaconothridae		Malaconothrus sp.

		Sphaerochthoniidae		Sphaerochthonius

		Mesoplophoridae		Mesoplophora sp.

		Arceremaeidae		Tecteremaeus sp.

		Haplozetidae		Rostrozetes sp.

		Galumnidae		Galumna sp. ?

		Scheloribatidae		Scheloribates sp.

		Oppidae		Ramusella sp.

		Oppidae		Graptoppia sp.

		Guanolichidae		Neoguanolichus sp.

		Glycyphagidae		ca. Ctenoglyphus sp.

		Metastigmata		1sp

		Scutigeridae		Scutigera linceri ?)

		Pyrgodesmidae		Myrmecodesmus colotlipa (?)

		Spirostreptidae		Orthoporus guerreronus (?)

		Scolopendrellidae		Symphylella sp.

		Entomobryidae		Lepidocyrtus sp.

				Pseudosinella sp. 1

				Pseudosinella sp. 2

				Seira bipunctata

		Paronellidae		Troglolaphysa

		Campodeidae		Juxtlacampa juxtlahuacensis

		Nicoletiidae		Anelpistina boneti?

		Orthoptera		1sp

		Dermaptera		1sp

		Blaberidae		Blaberus craniifer

		Blattidae		Periplaneta australiaseae

		Cicadellidae		1sp

				sp2

		Psoquillidae		Psoquilla marginepunctata

		Laquesillidae		Laquesilla picticeps

		Tenebrionidae		1sp

		Carabidae		1sp

		Staphylinidae		Thoracophorus brevicristatus

		Elateridae		1sp

		Neuroptera		1sp

		Ichneumoniidae		1sp

		Formicidae               Ponerinae		Cryptopone sp.

		Myrmycinae		Aphenogaster rudis picea

				Pyramica zeteki

				Cyphomyrmex sp.

				Solenopsis geminata

		Formicinae		Camponotus sp.

		Streblidae		1sp

		Psychodidae		1sp

		Phoridae		Sp. 1

				Sp. 2

		Cecidomyiidae		1sp

		Trichoceridae		1sp

		Mormoopidae		Mormoops megalophylla

				Pteronotus parnelli

		Phyllostomatidae		Glossophaga soricina

				Leptonycteris curasoae

		Natalidae		Natalus stramineus

		Gordioidea		1sp





Hoja2

		Clase		Orden				Familia		Género (y especie)

		Arachnida

				Pseudoescorpionida

								Tridenchtoniidae		Tridenchthonius juxtlahuaca		1

				Amblypigi

								Phrynidae		Paraphrynus mexicanus		2

										Paraphrynus azteca		1

				Schizomida				Hubbardinae		Indeterminado		2

				Araneae

								Clubionidae		1sp		3

								Linyphidae		1sp		4

								Pholcidae		Physocyclus sp.		3

								Nesticidae		Nesticus sp.		5

								Gnaphosidae		1sp		6

								Sicariidae		Loxosceles mixteca		7

								Coriniidae		Corinna sp. ?		4

								Dictyniidae		Dictyna jacalana		5

		Acarida

				Mesostigmata

								Machrochelidae		Machrocheles sp.		6

										Glyptholaspis		8

								Laelapidae		Geolaelaps		9

								Uropodidae		Trichouropoda		10

								Ameroseidae		1sp		11

								Phytoseiidae		ca. Iphiseius (?)		12

										Sp2		56

								Polyaspididae		Dipolyaspis		13

				Prostigmata				Cunaxidae		Cunaxoides nicobarensis		14

										Palaeus ca. minutus		A

										Palaeus ca. whartoni		15

				Astigmata				Guanolichidae		Neoguanolichus sp.		16

								Glycyphagidae		ca. Ctenoglyphus sp.		17

								Familia 3		sp1		18

				Oribatei				Phthiracaridae		1sp		19

								Malaconothridae		Malaconothrus sp.		B

								Sphaerochthoniidae		Sphaerochthonius		C

								Mesoplophoridae		Mesoplophora sp.		20

								Arceremaeidae		Tecteremaeus sp.		21

								Haplozetidae		Rostrozetes sp.		22

								Galumnidae		Galumna sp. ?		D

								Scheloribatidae		Scheloribates sp.		23

								Oppidae		Ramusella sp.		24

								Oppidae		Graptoppia sp.		25

				Metastigmata				Argasidae		Ornithodoros sp.		26

		Crustacea

				Malacostraca

						Isopoda

								Armadillidae		Cubaris sp.		27

								Squamiferidae		Trichorhina sp. (?)		28

		Miriapoda

				Chilopoda

						Scutigeromorpha

								Scutigeridae		Scutigera linceri ?)		7

				Diplopoda

						Polydesmida

								Pyrgodesmidae		Myrmecodesmus colotlipa (?)		8

						Spirostreptida

								Spirostreptidae		Orthoporus guerreronus (?)		9

				Symphyla

								Scolopendrellidae		Symphylella sp.		29

		Hexapoda

				Diplura

								Campodeidae		Juxtlacampa juxtlahuacensis		10

				Collembola

								Entomobryidae		Lepidocyrtus sp.		11

										Pseudosinella sp. 1		12

										Pseudosinella sp 2.		30

										Seira bipunctata		31

								Paronellidae		Troglolaphysa		32

		Insecta

				Zygentoma		Thysanura

								Nicoletiidae		Anelpistina boneti???		13

				Psocoptera				Psoquillidae		Psoquilla marginepunctata		33

								Laquesillidae		Laquesilla picticeps		34

				Blattodea				Blaberidae		Blaberus craniifer		14

								Blattidae		Periplaneta australiaseae		E

				Orthoptera						1sp		35

				Dermaptera				Labiduridae		Euborellia annulipes		15

				Coleoptera				Tenebrionidae		1sp		36

								Carabidae		1sp		37

								Staphylinidae		Thoracophorus brevicristatus		38

								Elateridae		1sp		39				Especies no encontradas en la cueva		71

																Especies Conocidas de 1985-		22

				Diptera				Streblidae		1sp		16				Especies Conocidas de 1989-		5

								Psychodidae		1sp		40				Especies nuevas		56

								Phoridae		sp1		41						154

										sp2		42

								Cecidomyiidae		1sp		43

								Trichoceridae		1sp		44

				Homoptera		Cicadelloidea		Cicadellidae		sp1		45

										sp2		46

				Hymenoptera				Ichneumoniidae		sp1		47

								Formicidae

								Ponerinae		Cryptopone sp.		48

								Myrmycinae		Aphenogaster rudis picea		49				Especies registradas en 1985		93

										Pyramica zeteki		50

										Cyphomyrmex sp.		51

										Solenopsis geminata		52

								Formicinae		Camponotus sp.		53

				Neuroptera						1sp		54

		Nematomorpha				Gordioidea				1sp		55

		Mollusca		Gasteropoda				Subulinidae		Subulina porrecta??		17

		Mammalia		Chiroptera

								Mormoopidae		Mormoops megalophylla		18

										Pteronotus parnelli		19

								Phyllostomatidae		Glossophaga soricina		20

										Leptonycteris curasoae		21

								Natalidae		Natalus stramineus		22
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		Arachnida		12		14.4578313253

		Acari		25		30.1204819277

		Insecta		27		32.5301204819

		Collembola		5		6.0240963855

		Myriapoda		4		4.8192771084

		Chiroptera		5		6.0240963855

		Others		5		6.0240963855

		Total		83		100
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