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Email from Tina de Cruz (Justine@itecnmi.com), Division of Fish and Wildlife, Saipan.

Sent Sun 11/17/02  2.50 pm

Subject: Anatahan report.

Orty!  Thanks for the superb report!  No way we can ever repay your hard work or the amount of info you have contributed to the CNMI.  Blessings upon you.
 

Cheers, Tina.

 Invertebrate survey – Anatahan, Northern Mariana Islands.

O. Bourquin

CREES, Northern Marianas College

 November 2002

Introduction.

I was invited by Dr. Tina de Cruz, Division of Fish and Wildlife, Saipan, to join an expedition to Anatahan and to collect terrestrial invertebrates as well as establishing a method of recording relative fly densities. The former would contribute towards establishing the biodiversity of the Island, and towards identifying invertebrates which could affect man in one way or another, and the latter to have some way of measuring the effects of reduction of goats on fly populations. My transport was financed by  DFW, and CREES funds paid for my food, water, collecting and camping equipment. As part of a working group of eleven people, I left Saipan at 0100 h on 19th April 2002 and arrived back at 1815 h on 3rd May 2002.
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Collecting methods

Collecting methods included sweep-netting, netting targetted individual specimens, capturing individuals by hand, by small-paint brush dipped in alcohol, by trapping with styrafoam cup pit-traps with a commercial engine coolant and using malaise traps. Some litter samples were taken for later examination, and earthworms were collected by digging for them using a hand trowel. Several of the expedition members, especially Nate Cawley, assisted by bringing in specimens. All specimens were killed in 70% isopropyl alcohol (Aaron Brands commercial rubbing alcohol) and either preserved in this or subsequently mounted as dry specimens using standard pinning techniques.

Some sight records were accepted, for example those for coconut crabs and several for butterflies, dragonflies and a few other invertebrates.

Fly density index

See Appendix 1.

Identification of specimens

Specimen identifications were done by the author where possible, and the rest of the specimens were sent to the Bishop Museum, Honolulu, except for earthworms, spiders and crickets which were sent to Drs D. Plisko (Natal Museum, Pietermaritzburg, South Africa), M. Saaristo (Turku University, Finland) and Dan Otte (Philadelphia Academy of Sciences, USA) respectively. At the time of report preparation, many of the identifications had not been received.

General conditions

The part of the island in which collecting was conducted was on the NE coast, generally from sea-level to about 380m asl, with most collecting done between 10-120 m asl. The vegetation complexes had been greatly affected by goats and pigs, causing destruction of both ground cover and vegetation diversity. Large areas of bare ground and bedrock were evident. Especially noticeable was the absence of the beach morning glory (Ipomoea pescaprae), usually a common lowland flowering plant of the Micronesian islands, and attractive to a variety of invertebrates. A few hours spent on the last day in the village area indicated that where goats and pigs were not disturbing the vegetation, many more invertebrates, and a greater diversity of species, were immediately evident.

Where tree or shrub canopy was absent, the areas were dry – however moist soils were found in shade areas where litter was present and in the numerous deep gullies furrowing the steep slopes. Ground cover was dominated by the ferns Pteris quadriaurita in the lower-lying and shaded areas and Nephrolepis hirsutula from about 200 m on open slopes to areas under partial cover. Grass was not common, but Zoysia matrella did a sterling job in keep in soils intact on the lower slopes, forming denses carpetlike swards – obviously, like the ferns, not being eaten by goats.

It was generally hot to very hot, and the constant attention by many flies during the daylight hours, in all habitats, was an unpleasant nuisance factor.

Results

Relative fly density index

See Appendix 1.

Biodiversity

There were numbers of taxa with representatives in the CNMI which were not found on Anatahan, but which may still be found there. Only those taxa for which representative species have been recorded from Anatahan are given below.

“CNMI – 3 (4 – 5 ?) species “ means that three species are definitely known from the CNMI, with  perhaps 4 to 5 being present.

117 species were added to the previously known list (of 144 species), of which 10 were new records for the CNMI and one, a click beetle, is considered to be a new species and has been sent to a specialist for naming.

Table I indicates the numbers of species (including some unidentified species) which are so far known from Anatahan. This number will increase as more identifications are received, and if more collecting is carried out. 

Table I.  Terrestrial and freshwater species numbers known for Anatahan

Recorded previously   Recorded previously and in 2002    New Anatahan record    New CNMI record    New species record        Total

           101                               43                                     106                         10                       1                    261

Phylum: Platyhelminthes      Class: Turbellaria                                                                                                     Flatworms

CNMI – 3 ( 4 – 5 ?) species 

Microplaninae sp.   Collected from Anatahan in 1992.

Australopacifica sp.  Collected from Anatahn in 1992.
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      (Turbellaria, Tricladida, Terricola).  Nat. Hist. Res., Special Issue, No. 1: 107-112.

Phylum: Mollusca    Class: Gastropoda                                                                                                        Snails  and slugs

CNMI – 73 species.

Surprisingly, no land snails were found in the survey area, although they were searched for in leaf litter, under logs and rocks and under bases of coconut leaves. Their absence is probably related to a general drying out of the area following the heavy depredations by goats and pigs. At least seven species have been recorded previously from Anatahan.

Class: Gastropoda

Subclass: Pulmonata

Family: Achatinellidae

Elasmias sp.       Previously recorded on Anatahan, 1992

Family: Partulidae

Partula gibba Ferussac    Humped tree snail     Previously recorded on Anatahan, 1992.

Family: Sublinidae

Subulina octona (Bruguiere)    Introduced. Previously recorded on Anatahan, 1992.

Allopeas spp.     Previously recorded on Anatahan, 1992.

Family: Helicarionidae

Lamprocystis sp. A. Previously recorded on Anatahan, 1992.

Lamprocystis sp B. Previously recorded on Anatahan, 1992.

Liardetia sp. Previously recorded on Anatahan, 1992.
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Phylum: Annelida                                                                                                                              Earthworms and leeches
CNMI – 7? Species

Class: Oligochaeta          Earthworms

At least three species of earthworms were collected, inhabiting moist soils in well shaded, damp drainage lines to dryer soils under litter in semi-open areas. These were sent to Dr. D. Plisko (South Africa) for identification, but could not be identified owing to a poor state of preservation, although preserved in 70 % alcohol. CREES has been apparently unable to obtain formalin (which is used to properly preserve such specimens) for the last 18 months.  No previous records for Anatahan (or for the CNMI) were found.
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Class: Arachnida    Family: Scorpionidae                                                                                                            Scorpions

CNMI – 2 species.

Family: Ischnuridae

Hormurus australasia (Fabricius)    Two adults collected from rotten logs in survey area. One female had 10 unpigmented young, 4.5-6.0 mm long. No previous records from Anatahan.

References

Chapin, E.A. 1957. Scorpionida. In: Insects of Micronesia 3(2): 65 – 70.

Class: Arachnida  Order: Acari  Suborder: Ixodoidea                                                                                               Ticks

CNMI – 5 species.

Boophilus microplus  Canestrini    Cattle tick    Two found on a goat at about 500m asl. First record for Anatahan.  Vector for babesia, anaplasma.

References
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Class: Arachnida    Order:  Acari                                                                                                                                  Mites
CNMI – 72 species.

Collected mites were sent to the Bishop Museum for identification.

Family: Parasitidae

Parasitus sp.       Recorded from Anatahan during 1992.

Family: Ascidae

Asca aphidioides (L.)    Recorded from Anatahan during 1992.

Asca quinquesetosa Wharton    Recorded from Anatahan during 1992.    

Cheiroseius sp.      Recorded from Anatahan during 1992.  

Lasioseius sp.       Recorded from Anatahan during 1992.

Family: Ameroseidae

Ameroseius sp 1     Should be found on Anatahan, found on Sarigan during 1992.

Family: Rhodacaridae

Rhodacarus sp.                    Recorded from Anatahan during 1992. 

Family: Ologamasidae

Gamasiphus sp 1.      Recorded from Anatahan during 1992.

Gamasiphus sp 2       Recorded from Anatahan during 1992.

Family: Digamasellidae

Dendrolaelaps sp        Recorded from Anatahan during 1992.

Family: Podocinidae

Podocinum jamaicensis Evans and Hyatt          Recorded from Anatahan during 1992.

Family: Eviphididae

Evimirus sp.                    Recorded from Anatahan during 1992.

Family: Macrochelidae

Macrocheles sp 1              Recorded from Anatahan during 1992.

Macrocheles sp 2              Recorded from Anatahan during 1992.

Family: Laelapidae

Hypoaspis sp 1     Should be on Anatahan, found on Sarigan, 1992.

Hypoaspis sp 2     Recorded from Anatahan during 1992.

Hypoaspis sp 3     Recorded from Anatahan during 1992.

Hypoastis sp 5      Recorded from Anatahan during 1992.

Hypoastis sp 6      Recorded from Anatahan during 1992.

Family: Uropodidae

Trigonuropoda sp A     Recorded from Anatahan during 1992.
Trigonuropoda sp C     Recorded from Anatahan during 1992.

Trigonuropoda sp D     Recorded from Anatahan during 1992.
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Class: Arachnida   Order: Araneida                                                                                                                          Spiders.

CNMI – 84+ species.

All records (33) are first records for Anatahan.

Cribellate sp. 1      Collected from Anatahan, 2002.
Family: Araneidae
Argiope appensa (Walck.)    Collected from Anatahan, 2002. 

Cyclosa bifida (Doleschall)   Collected from Anatahan, 2002. 

Cyrtophora  moluccensis (Doleschall)      Collected from Anatahan, 2002. 

       Makes a large three dimensional labyrinth of threads supporting a central 

       dome, a series of  1 to  4 egg pouches above the hub of the dome. Nests are also occupied by 

       small C. moluccensis, Argyrodes spp., Leucage spp., Gea or Argiope spp. The adult females 

       are about 2.5 cm long, the males are about 3 mm long. Female abdominal patterns are 

       extremely variable with large areas of black and reddish brown to bright greenish orange 

       mottling on white/whitish background. Abdominal patterns of juveniles always white green 

       and silver. 

Neoscona   sp.     Collected from Anatahan, 2002. 

Neoscona theisi  (Walck)      Collected from Anatahan, 2002. 

Family: Clubionidae
Clubionidae  sp.        Collected from Anatahan, 2002. 

Family: Gnaphosidae

Gnaphosidae  sp. A           Collected from Anatahan, 2002. 

Family: Linyphiidae

Neonesiotes remiformis Millidge   Collected from Anatahan, 2002. 

Micronetinae   Collected from Anatahan, 2002. 

Family: Lycosidae

Lycosidae sp. A    Collected from Anatahan, 2002. 

Lycosidae sp. B.   Collected from Anatahan, 2002. 

Family: Ochyroceratidae

Speocera sp. 1.         Collected from Anatahan, 2002. 

Family: Oonopidae

Opopaea sp. 1  Collected from Anatahan, 2002. 

Family: Pholcidae

Pholcidae sp. 1    Collected from Anatahan, 2002. 

Pholcidae sp. 2  Collected from Anatahan, 2002. 

Family: Salticidae

Cosmophasis sp.    Collected from Anatahan, 2002. 

Myrmarachne sp.   Collected from Anatahan, 2002. 

Salticid sp. 4    Collected from Anatahan, 2002. 

Salticidae   Collected from Anatahan, 2002. 

Family: Scytodidae

“Scytodes” fusca  (Walck.)      Collected from Anatahan, 2002. 

“Scytodes” lugubris  (Thorell)  Collected from Anatahan, 2002. 

Family: Tetragnathidae

 “Leucauge” sp      Collected from Anatahan, 2002. 

 “Leucauge” sp 2    Collected from Anatahan, 2002. 

 “Leucage” sp. B    Collected from Anatahan, 2002. 

 “Leucage” sp. C   Collected from Anatahan, 2002. 

 “Leucage “ sp. 5   Collected from Anatahan, 2002. 

Family: Therididae

Argyrodes argentatus (Pickard-Cambridge)   Collected from Anatahan, 2002. 

Argyrodes sp. 3   Collected from Anatahan, 2002. 

Argyrodes sp. 4   Collected from Anatahan, 2002. 

Coleosoma floridana  Banks    Collected from Anatahan, 2002. 

Theridiidae sp. 4  Collected from Anatahan, 2002. 

Family: Thomisidae

Thomisidae sp. 1    Collected from Anatahan, 2002. 
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Class: Crustacea  Order: Isopoda                                                                                                               Sowbugs, isopods

CNMI – 19 + species

All specimens collected were sent to the Bishop Museum for identification. At least two species were represented.

Family: Armadillidae

Sphaerillo sp. 2    Previously recorded in Anatahan during 1992.

Family: Trichoniscidae

Trichoniscidae sp.    Previously recorded in Anatahan during 1992 

Family: Philoscidae

Setaphora sp. 1      Previously recorded in Anatahan during 1992.   

Family: Trachelipodidae

Nagurus sp. 2     Previously recorded in Anatahan during 1992
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Class: Crustacea    Order: Decapoda                                                                                                                             Crabs

CNMI – 16 species.

Family: Coenobitidae    (Land hermit crabs)

Birgus latro L.   Coconut crab     Many sight records from the study area, and photographs taken. No previous records known.

Coenobita perlatus Milne-Edwards.  Red hermit crab     Several specimens found in low-lying areas – none collected. Previous records 1992.

Coenobita  brevimanus Dana    Short-handed hermit crab. Previously recorded from Anatahan during 1992. Seen during survey. 

Coenobita rugosus H. Milne-Edwards. Rough hermit crab.   Previously recorded from Anatahan during 1992.  

Family: Gecarcinidae     Land crabs

Cardisoma hirtipes     Hairy-legged land crab     Seen occasionally, two specimens collected, one from a well shaded stream forest area, and one from a gully near the camp. Not previously recorded.
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Phylum: Arthropoda     Class:  Diplopoda                                                                                                              Millipedes

CNMI  - 10 species 

Specimens of Colobognathids, Polydesmids and Spirobolids were sent to the Bishop Museum for identification. No previous records for Anatahan were found. At least 5 species are expected.
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Phylum: Arthropoda     Class: Chilopoda                                                                                                              Centipedes 
CNMI -  8 species 

A few specimens, representing at least two species were collected, and were sent to the Bishop Museum for identification.

There appear to be no previous records for the island.
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Phylum: Arthropoda    Class Symphyla                                                                                                               Symphylans

CNMI – 2 species.

Family: Scolpendrellidae

Symphylella marianensis Scheller       Previously found in Anatahan during 1992.
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Class: Insecta   Order: Collembola                                                                                                                         Springtails

CNMI -  4-8 species.

All specimens collected were sent to the Bishop Museum for identification.

Family: Neelidae

Neelus minimus (Willem)    Previously recorded from Anatahan during1992.

Family: Sminthuridae

Sphaeridia biniserrata (Salmon)   Previously recorded from Anatahan during1992.
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          Issue, No. 1: 217-218.

Class: Insecta     Order:  Thysanura                                                                                    Bristletails, silverfish, fishmoths
CNMI - 3 species 

One specimen was found in a piece of luggage which had come from Saipan. It is not known if the bristletail entered the luggage on Saipan or on Anatahan.
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Class: Insecta   Order: Odonata                                                                                                                          Dragonflies

CNMI – 12 species

Suborder: Anisoptera     Dragonflies

Family: Aeschnidae

A large green-bodied dragonfly was seen near the east rim of the crater, and was probably Anax piraticus Kennedy. This species has not been recorded from Anatahan before, and is known only from Saipan and Guam in the Marianas  - both records being at least 50 years old. 

Family: Cordulidae

Hemicordulia mindana Needham and Gyger    Anatahan  – an adult male and female were collected in the survey area. This is the first record of a cordulid in the Northern Marianas. Previously known in the Marianas from Guam only.
Family: Libellulidae

Agrionoptera insignis guamensis Lieftienck    Previously recorded from Anatahan in 1992.  

Diplacodes bipunctata (Brauer)  Previously recorded from Anatahan in 1951 and 1992. This small species was seen flying at both the survey area and at the village site, where one specimen was collected.    

Tholymis tillagra (Fabricius)    Previously recorded from Anatahan in 1951, seen flying at both the survey area and at the village site.
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Class: Insecta   Order:  Phasmida     Family: Phasmatidae                                                  Stick insects, walking sticks

CNMI – 1 species

Acanthograeffea denticulata (Redtenbacher)      Denticulate stick-insect    No specimens recorded during this survey, but previously recorded from Anatahan during 1992.
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Class: Insecta   Order: Orthoptera     Suborder: Caelifera                                                        Short-horn grasshoppers                                

CNMI – 9 species

Family: Acrididae

Subfamily: Cyrtacanthacrininae

Valanga excavata (Stal)    Previously collected in Anatahan during 1991. One specimen collected during this survey, several seen. Seemingly confined to semi-open, sheltered patches.

Locusta migratoria manilensis (Meyen).    Migratory locust  Previously collected in Anatahan during 1992. This species was common in the survey area at all altitudes examined, but only in open areas. A number of specimens were collected.

Subfamily: Catantopinae

Aiolopus thalassinus tamulus (Fabr.)/ Aiolopus thalassinus dubius  Willemse  intergrades  

Previously collected in Anatahan during 1992. This small species was fairly common in open short-grass areas – two were collected.

Stenocatantops splendens (Thunberg)     Previously collected in Anatahan during 1992. A common species found in both open areas and semi-shaded areas at the ecotones of forest and fernland/grassland.
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Class: Insecta   Order: Orthoptera     Suborder: Caelifera                                                                  Long-horn crickets

CNMI – 11 species.

Family: Phaneropteridae

Phaneroptera furcifera Stal      Previously collected in Anatahan during 1992.  This species was common where good ground cover was available, and was collected.

Family: Meconematidae

Phisis parva Kevan    One specimen, the first record, collected from Anatahan during this survey. 
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Class: Insecta   Order: Orthoptera   Suborder:  Ensifera                                                          Crickets and mole crickets
CNMI - 5 (to 10 ?) species

All collected specimens sent to Dr. D. Otte (U.S.A.) for identification.

Family: Gryllidae

Subfamily: Trigonidiinae    Sword-bearing crickets

Anaxipha sp.   Collected from Anatahan in 1992.

Subfamily: Mogoplistinae

Ornebius sp.   Collected from Anatahan during 1992.

Family: Gryllotalpidae

Gryllotalpa orientalis Burmeister.   Several specimens of mole cricket were collected from pit traps in deep ravine forest, and one flying to lights at night in the campsite. First record for Anatahan.
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Class: Insecta   Order: Mantodea.                                                                                              Mantids, praying mantises

CNMI – 4 species

Family: Mantidae

Tenodora angustipennis Saussure     A mantis nest was found at about 380m asl in an open grassy/weedy area in the survey site on 25 April 2002, and 112 juveniles hatched from it on 3 May 2002. This is a first record for Anatahan.
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Class: Insecta   Order: Blattaria                                                                                                                           Cockroaches
CNMI – 10 species

.

Family: Blattidae

Periplaneta australasia  (Fabricius)   Australasian cockroach     Recorded from Anatahan  during 1992.

Blattidae sp.    A small species collected during this survey.

Family: Blaberidae (=Nauphoetidae)

Pycnoscelus indicus (F.)      Recorded from Anatahan during 1992, and collected during this survey.

Family: Blatellidae

Balta (= Onychostylus)  notulata (Stahl).    Collected during this survey, not previously recorded.

Blatellid sp.    A small species, collected during this survey.
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Class: Insecta   Order: Isoptera                                                                                                                                  Termites

CNMI – 4 species

Suborder: Afontanella 

Family: Kalotermitidae

Cryptotermes domesticus (Haviland)      Found in Anatahan during 1992. 

Neotermes connexus     Collected from dead log, under closed canopy. Not previously recorded from Anatahan.

Suborder: Fontanella 

Family: Heterotermitidae (=Rhinotermitidae)

Prorhinotermes inopinatus Silvestri     Found on Anatahan during 1992, and collected during this survey from dead tree trunks. Winged individuals were found in pit traps in woodland, and in malaise traps.
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Class: Insecta   Order: Dermaptera                                                                                                                           Earwigs
Family: Chelisochidae

Chelisoches morio (F.)    Collected from camp area.  First record for Anatahan.

Family:  Anisolabididae (=Carcinophoridae)

Euborellia annulata (F.)   Collected from litter under Barrangtonia asiatica, and from the dry skull of a goat. First record for Anatahan.

Family: Spongiphoridae (=Labiidae)

Chaetospania fuscata clavata      Found under litter in Barangtonia asiatica woodland, and in the camp area.  First record for Anatahan.

Paralabellula (=Labia) curvicauda (Motshulsky)   Found on Anatahan during 1992.
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Class: Insecta   Order: Embiidina                                                                                                                       Webspinners
CNMI – 3 species.    

Aposthonia micronesiae (Ross)   Recorded from Anatahan  during 1951, and collected during this survey.

Oligotoma humbertiana (Saussere)  Collected during this survey, first record unless the record below is of this species.

Oligotomidae sp.     Recorded from Anatahan during 1992

References

Kevan, D. Keith McE and Vernon R. Vickery. 1997. An annotated provisional list of non- saltatorial orthopteroid insects of 

           Micronesia, compiled mainly from literature. Micronesica 30(2): 269-353.

Miyano, S. 1994.  Insects of the northern Mariana Islands, Micronesia, collected during the expedition.  Nat. Hist. Res., 

           Special Issue No. 1: 199-215.

Ross, Edward S. 1955. Embioptera. In: Insects of Micronesia 8(1): 1 – 8.

 Class: Insecta   Order: Psocoptera                                                                                                                               Psocids
CNMI – 41 species.

Collected specimens were sent to Bishop Museum for identification.

Family: Lepidopsocidae

Echmepteryx madagascariensis (Kolbe)     Collected from Anatahan during 1951

Family: Pseudocaeciliidae

Lobocaecilius fennecus Lee and Thornton    Found on Anatahan during 1951

References

Thornton, Ian W. B., Lee S. S. and W.D.Chin. 1972. Psocoptera. In: Insects of Micronesia 8(4):  45 – 144.

Hemipterans

All collected hemipterans were sent to Bishop Museum for identification.

Class: Insecta   Order: Hemiptera  Family: Anthocoridae                                                                     Minute pirate bugs

CNMI – 12 species.

Buchananiella sodalis (White)     Recorded from Anatahan during 1951. 

References
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Class: Insecta   Order: Hemiptera  Family: Miridae                                                                                              Leaf bugs

CNMI – 25 species.

Trigonotylus dohertyi (Distant)    Collected on Anatahan during 1992.

Creontiades pallidifer (Walker)     Sweetpotato yellow bug    Collected on Anatahan during 1992. 
References
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Class: Insecta   Order: Hemiptera   Family: Nabidae                                                                                       Damsel bugs

CNMI – 2 species

Nabis nigrolineatus (Distant)   Collected from Anatahan during 1992. 
References
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Class: Insecta   Order: Hemiptera   Family: Reduviidae                                                                             Assassin bugs
CNMI – 2 species.

Scadra rufidens Stal    Recorded from Anatahan during 1992.

References
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Class: Insecta   Order: Hemiptera   Family: Lygaeidae                                                                                     Seed  bugs

CNMI – 16 species

Nysius pulchellus Stal     Lygeid bug    Collected from Anatahan, 1951-1992.   

Paromius gracilis (Ramber)    Collected from Anatahan during 1992.
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Class: Insecta   Order: Hemiptera   Family: Alydidae                                                                       Broad-headed bugs
CNMI – 1 species

Melanacanthus margineguttatus Distant     Collected from Anatahan during 1992.

References
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Class: Insecta   Order: Hemiptera,  Family:Pentatomidae                                                                                Stink bugs
CNMI – 13 species

Bulbostethus transversalis Ruckes    Collected from Anatahan during 1992

References

Ruckes, Herbert. 1963. Heteroptera: Pentatomoidea.  In: Insects of Micronesia 7(7): 307-356.

Miyano, S. 1994.  Insects of the northern Mariana Islands, Micronesia, collected during the expedition.  Nat. Hist. Res., 

          Special Issue No. 1: 199-215.

Class: Insecta   Order: Hemiptera  Family: Plataspidae                                                                    Plataspid stink bugs
CNMI – 3 species

Coptosoma xanthogramma (White)  Collected from Anatahan during 1992, and during this survey in a malaise trap at about 380 m asl.
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Homopterans

All collected homopterans were sent to Bishop Museum for identification.

Class: Insecta   Order: Homoptera     Family: Cicadellidae                                                                           Leafhoppers
CNMI – 21 species

Orosius argenlatus (Evans)   Collected from Anatahan during 1992.
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Class: Insecta   Order: Homoptera   Family : Delphacidae                                                          Delphacid planthoppers
CNMI – 17 species.

Ugyops anatahani Fennah    Collected from Anatahan during 1951.
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Class: Insecta   Order: Homoptera    Family: Psyllidae                                                                      Jumping plantlice 

CNMI – 7 species

Mesohomotoma hibisci (Froggatt)     Collected from Anatahan during 1951. 
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Class: Insecta  Order: Homoptera  Family: Margarodidae                                                       Cottony cushion scales

CNMI – 2 species.

Icerya aegyptiaca (Douglas)     Egyptian fluted scale    Recorded from Anatahan during 1959. 
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Class: Insecta   Order: Homoptera   Family: Diaspididae                                                                   Armoured scales
CNMI – 20 species

Lepidosaphes esakii Takahashi     Recorded from Anatahan during 1951.
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Class: Insecta   Order: Thysanoptera                                                                                                                       Thrips
CNMI – 16 species

Family: Phaleothripidae

Dexiothrips madrasensis (Anauthakrishnan)     Collected from Anatahan during 1992.

Haplothrips pallescens (Hood)    Collected from Anatahan during 1992.
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Class: Insecta   Order: Neuroptera                                                                                                   Lacewings and antlions

CNMI – 8 species

Family: Myrmeleontidae

Myrmeleon acer Walker     Two larvae were collected from dry sand under an overhang on a steep slope, probably belonging to this species. The only other antlion which might occur on Anatahan (Distoleon bistrigatus) is a large species, while the larvae which were collected are relatively small. No antlions have previously been recorded from Anatahan.

Family:  Chrysopidae

Chrysops( Mallada ?) basalis Walker   One specimen collected, previously not known from Anatahan.

Mallada alcestis (Banks)    Previously collected from Anatahan during 1992

Chrysops(Plesiochrysa ?) oceanica Walker  Previously collected from Anatahan 1992, and two specimens collected during this survey.
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Class: Insecta   Order: Coleoptera     Family: Carabidae including Cincidelinae                                     Carabid beetles

CNMI – 16 species

Endynomena pradieri (Fairmaire)     Previously collected from Anatahan during 1941.

Tachys brachys Andrewes    Previously collected from Anatahan during 1992.
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Class: Insecta   Order: Coleoptera  Family: Dysticidae                                                                                Diving beetles

CNMI – 4 species

Rhantus pulverosus Stephens      Previously recorded from Anatahan during 1992.

References

Miyano, S. 1994.  Insects of the northern Mariana Islands, Micronesia, collected during the expedition.  Nat. Hist. Res., 

        Special Issue No. 1: 199-215.

Class: Insecta   Order: Coleoptera    Family:  Histeridae                                                                          Hister beetles

CNMI – 2 species

Platysoma anatahensis  Ohara     Previously recorded from Anatahan during 1992.

Saprinus cf. cyaneus F.    Collected, first record for CNMI.
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Class: Insecta   Order: Coleoptera    Family:  Staphylinidae                                                                        Rove beetles

CNMI – 8+ species

Scopaeus sp.     Previously recorded from Anatahan during 1992.

Anotylus sp. Previously recorded from Anatahan during 1992, and during this survey.

Carpelimus sp. Previously recorded from Anatahan during 1992, and during this survey.

Edaphus sp. Previously recorded from Anatahan during 1992, and during this survey.

Philonthus longicornis Stephens   Collected, first record for CNMI

Omaliinae sp.    Collected, first record of subfamily for CNMI.
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Class: Insecta   Order: Coleoptera     Family:  Ptiliidae                                                                Feather-winged beetles

CNMI – 1 species

Acrotrichis sp.     Previously recorded from Anatahan during 1992.

References
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Class: Insecta   Order: Coleoptera     Family:  Lucanidae                                                                              Stag beetles

Figulus integricollis Thomson    Previously recorded from Anatahan during 1992.  

Figulus memo semperi Kriesche  Collected, first record for CNMI.

References
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Class: Insecta   Order: Coleoptera   Family: Passalidae                                                                                 Bess beetles

CNMI – 1 species.

Popilius sp ?        No previous records. Collected during this survey, 2002.

References
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Class: Insecta   Order: Coleoptera     Family:  Scarabeidae                                                                      Scarab beetles
CNMI – 12 species

Adoretus sinicus Burmeister      Chinese rose beetle    Not previously recorded from Anatahan, collected during this survey. Aphodius lividus (Olivier)   Not previously recorded from Anatahan, collected during this survey

Ataenius orbicularis Schmidt   Not previously recorded from Anatahan, collected during this survey
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Class: Insecta   Order: Coleoptera    Family:  Buprestidae                                                                    Buprestid beetles

CNMI – 3 species

Cyphogastra auripennis Saunders     Not previously recorded from Anatahan, one specimen found during this survey. 
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Class: Insecta   Order: Coleoptera   Family: Elateridae                                                                                Click beetles

CNMI – 15 species.

Conoderus (=Monocrepidius ?)  pallipes  Eschscholtz   Collected during this survey, 2002. No previous records.

Lacon modestus (Boisduval)    Collected during this survey, 2002. No previous records.

Simodactylus pallidus Fleutiaux     Collected during this survey, 2002. No previous records.

Melanoxnthus sp. nov.   Collected during this survey. NEW SPECIES
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Class: Insecta   Order: Coleoptera   Family: Eucnemidae                                                                      False click beetles

CNMI -  1 species

Fornax coxalis Fleutiaux     Collected, and first record for CNMI.

Class: Insecta   Order: Coleoptera     Family: Dermestidae                                                                    Dermestid beetles
CNMI – 7 species.

Dermestes ater De Geir     Not previously recorded, specimens collected from rotting goat carcases.

Dermestes maculatus De Geir     Not previously recorded, specimens collected from rotting goat 

                          carcases 
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Class: Insecta   Order: Coleoptera   Family: Bostrichidae                                                             Branch and twig borers

CNMI – 5 species

 Collected specimens sent to Bishop Museum for identification.

No previous records found, several specimens awaiting identification.
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Class: Insecta   Order: Coleoptera     Family: Cleridae                                                                          Checkered beetles

 CNMI – 1 species

Necrobia rufipes (De Geer)         Collected and first record for island.

Class: Insecta   Order: Coleoptera     Family: Coccinellidae                                                                             Ladybugs

CNMI – 15 species.

Chilocorus sp. nr nigritus (F.)     Found in Anatahan during 1992.

Coccinella transversalis F.     Found in Anatahan during 1992

Coelophora inaequalis var inaequalis (Fabricius)    Found in Anatahan during 1992 

Menochilus (=Cheilomenes?) sexmaculatus (F.)    Found in Anatahan during 1992, and collected  

              during this survey.
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Class: Insecta   Order: Coleoptera   Family: Tenebrionidae                                                                 Darkling beetles
CNMI – 20 species

Gonocephalum adpressiforme Kaszab.     Collected from Anatahan during 1992, and during this survey. 
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Class: Insecta   Order: Coleoptera     Family: Mordellidae                                                       Tumbling flower bettles

CNMI – 1 (2?) species

Dellamora castanea (Boheman)     Collected, and first record for CNMI.

Class: Insecta   Order: Coleoptera     Family: Cerambycidae                                                             Longhorn beetles
CNMI – 23 species

Prosoplus marianarum Aurivillius    Collected from Anatahan during 1951-1992.

Pterolophia camura (Newman)  Collected during this survey, 2002, no previous records.

Ropica palauana (Matsushita)    Collected from Anatahan during 1992.

Sybra anatahana Gressitt     Collected from Anatahan during 1951 and during present survey, 2002.

Sciadella(=Phloeopsis ?) meridiana (Ohbayashi)    Collected from Anatahan during 1992, and during present survey.

Sciadella(Micronesiella) mariana Gressitt    Collected from Anatahan during 1992, and during 

                               present survey 2002.
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Class: Insecta   Order: Coleoptera     Family: Chrysomelidae                                                                         Leaf beetles
CNMI – 10 species.

Phytorus lineolatus Weise    Phytorus leaf beetle   Collected during this survey, no previous records.
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Class: Insecta   Order: Coleoptera     Family: Anthribidae                                                                         Fungus weevils
CNMI – 5 species.

Araecerus vieillardi (Montrouzier)    Collected from Anatahan during 1992.

Mauia subnotatus (Boheman)   Collected during this survey, no previous records.
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Class: Insecta   Order: Coleoptera     Family: Curculionidae                                                                             Weevils
CNMI -  28 species.

Menectetorus setulosus (Boheman)     Collected from Anatahan during 1992.

Microcryptorhynchus sp.      Collected from Anatahan during 1992  

Lophothetes sp.     Collected from Anatahan during 1992, and during this survey.

Amorphoidea lata Motschulsky   Collected from Anatahan during 1992.

Camptorhinus dorsalis (Boisduval)  Collected, and first record for Anatahan.

Daealus sp.   Collected, and first record for Anatahan.

Euscepes postfasciatus (Fairmaire)    Collected, and first record for Anatahan.

Miocalles sp.   Collected, and first record for Anatahan.
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Class: Insecta   Order: Diptera      Family: Tipulidae                                                                                        Crane flies
CNMI – 11 species.

One species collected, as yet unidentified.
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Order: Diptera      Family: Culicidae                                                                                                                  Mosquitoes 

CNMI – 14  species 

One species, feeding on man during daylight in well shaded and sheltered areas, was collected but not identified. Few instances of mosquitoes attacking man were found on Anatahan.

Aedes oakleyi  Stone     Previously collected from Anatahan in 1951.
Aedes vexans nocturnus (Theobald)    ,Previously collected from Anatahan in 1992.

Culex annulirostris marianae Bohart and Ingram   Previously collected from Anatahan in 1951

Culex litoralis Bohart     Previously collected from Anatahan in 1951.
Culex quinquefasciatus Say      Believed to occur on “most of the island groups”.

References

Bohart, Richard M. 1956. Diptera:  Culicidae. In: Insects of Micronesia 12(1): 1-85.

Miyano, S. 1994.  Insects of the Northern Mariana Islands, Micronesia, collected during the expedition.  Nat. Hist. Res., 

            Special Issue No. 1: 199-215

Order: Diptera      Family: Ceratopogonidae                                                                                                  Biting midges
CNMI – 26 species

Dasyhelea perfida Johannsen     Previously collected from Anatahan in 1951.
Forcipomyia carolinensis Tokunaga     Previously collected from Anatahan in 1951.
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Order: Diptera     Family: Asilidae                                                                                                                   Robber flies 

CNMI – 1 species   

Asilidae sp. (Asilinae)    Several specimens of a robber fly were collected from open areas above 200 m asl. These are the first records for the area.

References

Evenhuis, N.L. (Ed). 1989, and as updated. Catalog of the Diptera of the Australasian and Oceanian Region. www. 

        Bishopmuseum.org/bishop/ento/aocat

Miyano, S. 1994.  Insects of the Northern Mariana Islands, Micronesia, collected during the expedition.  Nat. Hist. Res., 

        Special Issue No. 1: 199-215

Order: Diptera     Family: Dolichopodidae                                                                                               Long-legged flies                                                                                                                                                     

CNMI– 8 ( 9 ?)  species 

A species of the subfamily Chrysosomatinae was collected from Anatahan during 1992
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Order: Diptera     Family: Syrphidae                                                                                                               Syrphid flies

CNMI – 6(7 ?) species

Ischiodon scutellaris (Fabricius)   No previous records, collected during this suurvey, 2002, 
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Order: Diptera       Family: Otitidae                                                                                                Otitid picture-wing flies

CNMI – 4(5-6?) species 

Two unidentified Otitidae sp. were collected on Anatahan  during 1992
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Order: Diptera       Family: Platystomatidae.                                                                                              Picture-wing flies 
CNMI – 3  species

Scholastes bimaculatus Hendel   Collected at Anatahan during this survey, 2002. There were no previous records.

Scholastes hirtiventris Malloch    Collected at Anatahan during this survey, first record for CNMI.
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Order: Diptera     Family: Tephritidae.                                                                                                                    Fruit flies 

CNMI - 9(10?)
Bactrocera (=Dacus) ochrosiae Malloch    Previously recorded from Anatahan in 1992 and collected during this survey. 

An unidentified Tephritidae was recorded from Anatahan during 1992
References

Evenhuis, N.L. (Ed). 1989, and as updated. Catalog of the Diptera of the Australasian and  Oceanian Region. www. 

       Bishopmuseum.org/bishop/ento/aocat

Hardy, D. Elmo and W. Adachi. 1956. Diptera: Tephritidae. In: Insects of Micronesia 14(1): 1 –  28.

Miyano, S. 1994.  Insects of the Northern Mariana Islands, Micronesia, collected during the expedition.  Nat. Hist. Res., 

        Special Issue No. 1: 199-215

Moore, A. 1992. Status of fruit fly populations on Aguigan. In: The Aguigan Expedition, R.J. Craig (Ed). Proceedings 

        Marianas Research Symposium, Vol. 1: 48-50.

Order: Diptera     Family: Lonchaeidae.                                                                                                        Lonchaeid flies 

CNMI – 4(5?) species 

A Lonchaeidae species was recorded from Anatahan during 1992.

References

Evenhuis, N.L. (Ed). 1989, and as updated. Catalog of the Diptera of the Australasian and Oceanian Region. www. 

              Bishopmuseum.org/bishop/ento/aocat

Miyano, S. 1994.  Insects of the Northern Mariana Islands, Micronesia, collected during the expedition.  Nat. Hist. Res., 

              Special Issue No. 1: 199-215

Order: Diptera     Family: Chloropidae.                                                                                                          Chloropid flies

CNMI - 2  species 

Cadrema pallida bilineata (de Meijere)  Collected during this survey, 2002. No previous record.

Rhodesiella boharti Sabrosky ?   Collected during this survey, 2002. No previous record.
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Order: Diptera     Family: Xenasteiidae                                                                                                     Xenasteiid flies

CNMI -1 species 

Xenasteia divergens Hardy     Recorded in Anatahan during 1951.

References

Evenhuis, N.L. (Ed). 1989, and as updated. Catalog of the Diptera of the Australasian and Oceanian Region. www. 

        Bishopmuseum.org/bishop/ento/aocat

Hardy, D. Elmo. 1980. Xenasteiidae, a new family of Schizophora (Diptera} from the Pacific and Indian Oceans. Proc. 

       Hawaiian Ento. Soc for 1977, XXIII(2): 205-226.

Order: Diptera     Family: Muscidae.                                                                                           House flies, muscid flies 

CNMI – 18 species  

Antherigona excisa (Thomson)    Recorded from Anatahan in 1952.

Dichaetomyia saperoi Bohart and Gressit    Collected during this survey, 2002.

Limnophora plumiseta Stein     Recorded from Anatahan in 1951.

Musca sorbens Wiedemann     Recorded from Anatahan in 1992, and found to be very common during this survey.

A species of Coenossinae was recorded from Anatahan in 1992.
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Order: Diptera     Family: Calliphoridae.                                                                                                              Blow flies 

CNMI – 9 species

Chrysomya megacephala (Fabricius). Collected during this survey – a common species attracted to meat and offal. Not recorded previously.

Chrysomya rufufacies (Macquart)      Collected during this survey. Not recorded previously

Phaenia(=Lucilia) cuprina (Wiedemann)   Collected during this survey. Not recorded previously.
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Order: Diptera     Family: Sarcophagidae.                                                                                                             Flesh flies 

CNMI – 6 (7?8?) species 

Sarcophaga dux Thomson ( previously called S. misera Walker, Parasarcophaga knabi (Parker) and Parasarcophaga orchidea (Boettcher))   Recorded from Anatahan during 1951.
A Sarcophagidae sp.  was recorded from Anatahan during 1992.
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Order: Lepidoptera  Family: Hyblaeaidae.                                                                                                 Hyblaea moths .                                     

CNMI - 1  species 

Hyblaea puera Cramer    Collected from Anatahan 2002, no previous records.
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Order: Lepidoptera   Family: Noctuidae.                                                             Noctuid moths, underwings, cutworms 

CNMI – 33 species 

Chasmina tibialis (F.)    Snowy noctuid   No specimens collected, but one specimen seen in the Village area, 2002.

Eudocima (Othreis) fullonia (Clerck)    Fruit-piercing moth   Collected from Anatahan, 2000.
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Order: Lepidoptera                                                                                                                                                  Butterflies

CNMI – 17 species

Superfamily: Hesperoidea

Family: Hesperiidae

Badamia exclamationis (F.)    Brown skipper    Recorded previously 1992, two specimens collected this survey. Fairly commonly encountered near Terminalia catappa trees – the food-plant.

Superfamily: Papilionoidea

Family: Papilionidae

Papilio polytes  L.   Black citrus swallowtail      Previously recorded as a specimen during 2000, several seen at the Village site, but none seen at the survey area.. Apparently a relatively recent arrival in the Marianas (first record during 1950’s, in Guam).

Family: Pieridae

Although no Pierids have been recorded from Anatahan, there is no reason why at least one species should not be there. Eurema blanda (Boisduval), the large grass yellow, occurs on neighbouring Sarigan.

Family: Lycaenidae

There was one sighting of a lycaenid in the survey area, and a number of Zizina otis (Lesser grass blue) or Zizula hylax (Tiny grass blue), or both were seen during a very brief visit in the Village area. Lampides boeticus (Bean butterfly) should also occur in the Village area as one of its food plants, the beach morning glory (Ipomoea pescaprae), is common there, and the species was recorded from Sarigan during 2001.      

Family: Danaidae

Euploea eleutho  (Latreille and Godart)    Marianas brown crow     This is an important Marianas endemic which was found on Anatahan during 1971. None were seen during this survey. Efforts should be made to confirm its continuing existence on the island.

Euploea eunice Godart   Blue-branded king crow    Very common in the survey area, and collected there, also collected on Anatahan during 2000. 

It is possible that Danaus plexippus (L.),  (Monarch) is  present although there are no records.  Schreiner and Nafus (1997) say that the species occurs on Pacific islands provided its host plants (Asclepias curassavica and Caltropis gigantea) are available.

Family: Nymphalidae

Hypolimnas anomala  (Wallace)   Guardian eggfly   Not commonly seen in the survey area, and one collected. Several were seen in the village area. This is the first known record from Anatahan.

Hypolimnas bolina  (L.)    Blue moon eggfly    Recorded from Anatahan during 1992, and numbers seen in the survey area, one being collected.

Family: Satyridae

Melanitis leda (L.)    Evening brown     Collected from Anatahan during 2000, and encountered fairly frequently at low and high altitudes. Two collected.
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Order: Hymenoptera   Family: Scoliidae                                                                                                       Scoliid wasps

CNMI - 1  species 

Campsomeris marginella modesta Smith    Found to be fairly common at flowers of trees such as Premna obtusifolia during this survey. No previous records.
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Order: Hymenoptera  Family: Formicidae                                                                                                                      Ants

All ants sent to Dr. J.K. Wetterer (USA) for identification and confirmation. Confirmations and/or corrections will be available probably February 2003.

Subfamily: Ponerinae

Anochetus graeffei Mayr      Previously recorded for Anatahan in 1992. Found in litter in well shaded forested or closed 

         woodland areas during this survey.

Odontomachus simillimus Smith   Very common in the study area in virtually all habitats except very dry, open and eroded 

         areas. Previously recorded for Anatahan in 1992.

Platythyrea parallela (Smith)  Not previously recorded for Anatahan, collected during this survey.

Subfamily: Myrmicinae

Cardiocondyla emeryi Forel    Collected during this survey, previously recorded for Anatahan in 1992.

Cardiocondyla obscurior Wheeler  Not previously recorded for Mariana Islands, collected during this survey.

Cardiocondyla tjibodana Karavajev   Not previously recorded for Mariana Islands, collected during this survey.

Monomorium floricola (Jerdon)  Not previously recorded for Anatahan, collected during this survey.

?Pheidole megacephala(Fabricius)  Not previously recorded for Anatahan, collected during this survey.

Pheidole umbonata Mayr    Previously recorded for Anatahan in 1992.

Pheidole  new sp. near P. vatu    Previously recorded for Anatahan in 1992.

Pheidole sp     Unidentified species, possibly the species listed above (nr. P. vatu), collected during this survey.

Strumigenys goddefroyi Mayr  Not previously recorded for Anatahan, collected during this survey.

Strumigenys rogeri Emery   Collected during this survey, previously recorded for Anatahan in 1992.

Tetramorium bicarinatum (Nylander)  Collected during this survey,p reviously recorded for Anatahan in 1992.

Tetramorium lanuginosum Mayr     Collected during this survey, previously recorded for Anatahan in 1992.

?Tetramorium simillium (Smith)  Not previously recorded for Anatahan, collected during this survey.

?Tetramorium tonganum Mayr  Not previously recorded for Anatahan, collected during this survey.

Subfamily: Dolichoderinae

Iridomyrmex anceps (Roger)  Not previously recorded for Anatahan, collected during this survey.

Tapinoma melanocephalum (Fabricius)  Not previously recorded for Anatahan, collected during this survey.

Subfamily: Formicinae

Camponotus chloroticus Emery   Collected during this survey, previously recorded for Anatahan in 1992.

Camponotus sp. -  reticulatus species group   Previously recorded for Anatahan in 1992.

Camponotus sp.  A common  yellow legged, dark bodied ant.  Not previously recorded for Anatahan, collected during this

               survey.

Paratrechina bourbonica (Forel)   Collected during this survey, previously recorded for Anatahan in 1992.

Paratrechina longicornis Latreille  Not previously recorded for Anatahan, collected during this survey.

Paratrechina vaga (Forel)   Not previously recorded for Anatahan, collected during this survey.
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Order: Hymenoptera    Family: Vespidae                                       Paper and potter wasps

CNMI – 12 species

 Polistes stigma  (F.)    Collected from Anatahan during 1992 and found to be common during this survey, around Ficus

         tinctoria in “fruit”, Hibiscus tiliaceus and Premna obtusifilia in flower. Two collected. 

Ropalidia marginata sundaica Vecht      Collected from Anatahan during 1992, and during this survey.     

Rynchium haemorrihoidale        Not collected previously from Anatahan , but found fairly frequently during this survey. 

Rynchium quinquecinctum brunneum (F.)  Not collected previously from Anatahan , but found fairly frequently during this 

         survey. 
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Order: Hymenoptera   Family: Sphecidae                                                                                                        Sphecid wasps                                                                                                                            
CNMI – 10 species.

Liris sp. 1   Previously collected from Anatahan during 1992.

Dicranorhina ritsemae  Ritsema   Previously collected from Anatahan during 1992.

Motes sp. ?    Not previously collected from Anatahan, one specimen found during this survey.

References

Miyano, S. 1994.  Insects of the northern Mariana Islands, Micronesia, collected during the expedition.  Nat. Hist. Res., 

      Special Issue No. 1: 199-215

Order: Hymenoptera   Family:  Megachilidae                                                                                            Leafcutting bees 

Megachile fullawayi Cockerell    Collected previously from Anatahan during 1992

Megachile laticeps Smith      Collected from Anatahan during 1992.

One as yet unidentified Megachile sp. (possibly M. fullawayi) was collected during this survey.

Pachodynerus nasidens Latr.    Not previously collected from Anatahan, found commonly during this survey.
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Appendix 1.   Fly density index.

Following a trial of the method (devised prior to seeing the survey area) to record relative fly densities using baited commercial fly-traps, it was found that the method was not suitable, and that the fly-traps were a somewhat bulky item to pack and transport. The following method was therefore devised :

Aim:  

To establish a repeatable method of estimating relative fly densities.

Equipment:  

A butterfly net (ring diameter, internal, 30 cm); a piece of cardboard or a paper plate, (preferably wider than 30cm in diameter or on any side); uncooked meat or offal 1-2 days old; an aerosol insecticide; specimen containers with 70% alcohol; permanent marker pen.

Method:  

At a chosen sampling site the paper plate or cardboard (the base) was laid on the floor and a piece of 1-2 day old offal or meat bait at least 5 x 5 x 5 cm was placed in the centre of the base. The time taken for the first fly to arrive was noted, and after 60 seconds the butterfly net was placed as swiftly as possible over the bait and held there while insecticide was sprayed over the net. When all the flies inside were dead or incapacitated, the net was withdrawn and all the flies in the net, and on or around the bait were placed into a container with 70% alcohol. Site number and date were written on the container.

At each site a new bait was used, as the previous one was contaminated with insecticide. Trapping was carried out between 0930-1200 h, or during mid afternoon, at six sites (see Figure 1), and was repeated after I to 2 days. The site characteristics were as follows:

#1       Slight slope at base of hill above camp; open; ground cover short grass or bare ground/rock.

#2       First patch of  Neisosperma oppositifolia on trail up hill, directly inland, from camp. Site was

           in slightly shaded area on flat ground.

#3       In steep-sided gully immediately to south of site #2 – well shaded and protected from wind.

#4       Next to WW2 Japanese cistern in next valley south of the camp, under shade of Hibiscus 

           tiliaceus,  on flat ground.

#5       Next to south edge of Japanese cistern in Camp site, no woody plant cover, a ground cover of 

           Zoysia.

#6       On rocky bed of drainage line leading to “Orty’s Beach”, just above “beach” area.  Open, no 

           vegetation cover.
Results: 

Flies arrived at the baits in between 1 and 9 seconds at all sites. Overall average number of flies per trap per 60 seconds was 28.7 (range 9-90), and  muscid flies made up 81.4% of the total catch, followed b y calliphorid flies at 17.4 % (See  Table 1).   The differences in numbers of flies caught at individual trap sites is a reflection of weather conditions such as wind and temperature.

Table 1: Results of fly trapping to establish a relative fly density index.

Trap #       Date       Muscidae     Muscidae        Calliphoridae   Chloropidae   Acalyptrate

n                                (Musca)  (Antherigona)                              (Cadrema)

1                28th             10                                             2

                  30th             11

2                28th             19

                    1st             84                                              5                                              1

3.               28th             10                                            19

                    1st             11                  1                          4

4                28th             10                                              1                        

                    1st              31                 3                          4                       1

5                28th               9                                              2

                  30th               9

6                28th              72                                             11

                    1st              12                                                                      2                                .

Totals                          276                  4                         60                     3                       1

%                                 80.2                1.2                     17.4                  0.9                    0.3

Discussion:  

The technique was simple and fast, and required a minimum of equipment. Between 10 to 30% of flies on the bait escaped while the net was being placed over the bait, or from under the rim of the net (because of uneven ground surface) once the net had been placed over the bait. All the numbers of flies given in Figure 1 are undercounts, and it is estimated that none of the sites would have yielded less than 15 flies per 60 seconds if all flies on the bait had been captured.

Because of the constant presence (and high nuisance factor) of numbers of flies around people during all daylight hours and in all habitats, it was considered that the fly densities could be arbitrarily classed as very high. From the results of the applied technique, very high fly densities could therefore be defined as occurring when flies reached an uncooked, decomposing meat bait in less than ten seconds, and that no less than 15 flies would have reached the bait within 60 seconds, with an average of 30 flies per minute being captured at at least six trapping sites.

The trapping method could be refined and tested further. However, even as it stands, it appears to have merit as a fast, simple, easily applied index technique.

