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A basdine study of the insect order Diptera (flies) was conducted in the Yucatan Peninsula of
Mexico (Latitude: 20.0 N Longitude: 90.0 W) in which diversty was compared between two distinct
dgtes (1) the land immediady surrounding a former sugar cane plantation associated with the
Hacienda Tabi (maintained by Fundacion Cultura de Yucatdn) and (2) the undisturbed dry tropical
forest a the Helen Moyers Biologicd Reserve located at Kiuic (maintained by Millsgps College).
It was hypothesized that a richer diversty would be present a the Kiuic Ste, which is redively
undisturbed, compared to the Tabi site. The following 17 Dipteran families were recorded for both
dtes Tabanidae, Stratiomyidee, Adlidae, Culicidae, Mycetophilidee, Tachinidae, Muscidee,
Tipulidee, Anthomyiidae, Bombyliidae, Tanypezidee, Syrphidae, Sciaridae, Pipunculidae,
Chironomidae, Dolichopodidae, and Conopidae. The Kiuic Ste dso reported 6 additiona families
Phoridae, Heleomyzidae, Bibionidae, Scatopsidae, Scenopinidae, and Mydidae. The Tabi dte,
however, vyidded aght additiond families Sarcophagidae, Ropaomeridae, Drosophilidae,
Therevidae, Ceratopogonidae, Sciomyzidae, Cdliphoridae, and Platystomatidae. Since many of the
families individua to the Tabi dte are common, these findings were interpreted not to indicate a
gonificant difference in diversty between the two Stes. For more conclusive data, more work must
be done in the future, both in the identification of these insects to species, and in the studying of

gpecific families.

This paper is a report of a basdine study con-
ducted on the Order Diptera (flies), which was
conducted during the early part of the rany season
in the dry tropical forest of the Yucatan Peninsulg,
an area which is largdy biologically unexplored. In
addition to edablishing a basdline measure of
diversty for the Dipterans in this area, an attempt
was made to compare the diversty between two
diginct sites within the dry tropical forest ecosystem
there: (1) the relatively undisturbed forest area of the
Helen Moyers Reserve at Kiuic and (2) the land on
and surrounding a former sugar cane plantation and
current citrus grove at Tabi, which for our purposes
was consdered to be disturbed, especidly when
compared to the Kiuic ste. Both stes contained
approximately 3,500 square acres of land and were
separated by alinear distance of 19.7 km.

Dry tropicd forests, such as the forest at Kiuic,
are the most endangered type of tropica forest and
are therefore the most endangered ecosystem type
(Janzen, 1988). Essetidly, it is the exigence of a
dry season that makes dry tropical forests so vulner-
able. It is during this season that dash-and-burn

faming and other destructive and ecologicaly
disurbing human activities can have their greatest
effect. Mexico itsdf is a country very rich in
biodiversty, ranking third in ovedl biodiversty
despite its being only the 14" largest nation in the
world; over 30,000 plant species, 1,000 bird species,
449 mammadian species, and some hundred thousand
different species of insects are found within Mexico
(Ramamoorthy et d., 1993). The Order Diptera was
chosen as the focus of this research for two reasons:
(1) the inherent diversity within the order Diptera,
especidly in the tropics, and (2) the economic and
medica importance of the Order Diptera, particularly
in the tropics where they are involved as the vectors
or cause of many important diseases of humans,
plants, and livestock. Both of the above reasons
judtifying this research are compounded in impor-
tance by many magnitudes by the fact that the partic-
ular area of the Yucatan Peninsula thet is the focus of
this research is largely biologicdly unexplored and is
some of the last remnants of reatively undisturbed
dry tropica forest on the planet. On dl levels eco-
logical, economicd, and medica, research such as
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this is necessary for the future of studies in this area,
and for understanding the overdl effect this area and
its diversty have on life on this planet as we know
it.

METHODS AND MATERIALS

Standard entomologica trapping techniques and
taxonomic keys were used to capture and identify al
fly specimens. Trapping techniques included: sweep
nets, madase traps, ydlow pan traps, and black
lighing, each of which was individudly beneficid.

Experimental Design of the Sudy—Since the
primary focus of this research was the establishment
of a basdine level of diversity for the order Diptera
in the Yucatan Peninsula, and the secondary focus
was the comparison of two didinct Sites, the experi-
mental design of this research contains elements of
both consstency and spontaneity depending on the
nature of the capturing technique. Although it would
have been dedrable to maintain complete conss
tency between the two gites, this was found to be an
unredidic possibility due to both the time constraint
of the study as well as a lack of specific knowledge
about the two areas. Collecting began on the 12" of
June and was continued for 9 days. It must dso be
noted that this collection time coincided with the
beginning of the rainy season. The average amount
of ran (cm/day) collected at the two Stes over the
period of the study is documented in Bble 1. The
average temperature range for the area per day was
22.36-32.08°C.

Table 1. Averagerainfall as

study sites.

Average Ranfdl (cnm/day)
Kiuic 2.12 (range 0.254-5.46)
Tabi 2.77 (range 0.254-6.98)

Sweep Nets—Sweep netting was implemented
fredy and without any particular experimenta
desgn. An estimated 1% of each Ste was covered
by the combined efforts of our research team. Two
gpecific sweep nets were used in this sudy: (1) a
round cloth net with a 15" diameter and 2.5' handle
and (2) a diamond-shaped net, made of mesh, with
a 4.5 handle, and detachable bottom. This second
net was the primary net used because of efficiency
in cgpturing and transferring of flies.

Malaise Traps—Since it was predicted that
Maaise traps would be the most beneficid in cap-
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turing flies, much attention was given to choosing
gtes for these traps. Sites were chosen in both the
Kiuic and Tabi areas and an attempt was made to
vary both the vegetation and amount of light from
gteto gte (Tables 2 and 3). Since the primary goa of
this research was establishment of a basdline measure
of diversty, and because it was hypothesized that
Kiuic would be richer in insect diversity than Tabi,
the odd Malaise trap was set up at Kiuic.

Yellow Pan Traps—Two to four yellow pan traps
were placed in the immediate area surrounding each
Malaise trap.

Black Light—Due to the amount of time required
to set up this apparatus, it was only used once at each
the Tabi and Kiuic Stes. Both the Tabi and Kiuic
Stes were characterized by a medium amount of both
understory and groundcover and minimd canopy.
The Kiuic dte, in addition, was close to a sinkhole
filled with water and it was hoped that this would
dtract a different variety of insects No serious
attempt was made to capture dipterans udng the
black light at the Kiuic ste, however, because of the
poor result obtained at the Tabi Ste where the black
light was used fird.

| denti fication—The two taxonomic keys used in
this research were the primary key found in Borror et
d. (1992) and the keys specific to the Diptera found
in McAlpine (1983). Because only Volume 2 of
McAlpine was avaladle at the time of the research
and because of time condraints, these keys were not
implemented as fuly as possble. However 4l
soecimens were successfully keyed to family and
some were keyed to genus.

RESULTS

A total of 31 different families (Table 3) were
reported from the two Sites. Seventeen of these were
common to both the Kiuic and the Tabi areas: Taba-
nidee, Stratiomyidae, Adlidee, Culicidee, Myce-
tophilidae, Tachinidee, Muscidae, Tipulidae, Antho-
myiidee, Bombyliidee, Tanypezidae, Syrphidae,
Sciaridee, Pipunculidae, Chironomidae, Dolichopod-
idae, and Conopidae. Six additiond families were
found a the Kiuic dte Phoridae, Heleomyzidae,
Bibionidae, Scatopsidae, Scenopinidee, and Myd-
idae. Eight families were found a Tabi, but not at
Kiuic. Sarcophagidae, Ropaomeridae, Drosophi-
lidee, Therevidage, Ceratopogonidae, Sciomyzidee,
Cdliphoridae, and Platystomatidae. A total of 245
dipterans were catalogued, 158 from Kiuic and 87
from Tabi. In addition, the high abundance, as
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determined from the Madase traps, of the families  Tachinidae deserves mention here.

Tabanidae, Adlidae, Stratiomyiidae, Syrphidae, and

Table 2. Description of malaise trap habitats.

Maaise Trap

Maaisetrap
K1

Maaisetrap
K2

Maaisetrap
K3

Maaisetrap
T1

Malasetrap
T2

Location Habitat Description
Heavy canopy, heavy

Kiuic ground cover, within beam
of sunlignt

Minimd canopy, heavy

Kiuic understory, minimd

groundcover

Kiuic Open area near path with

little overd| vegetation

Heavy ground cover and
understory, minimdl
canopy, within beam of
aunlight

Heavy ground cover and
understory, medium canopy

Table 3. Dipteran families catalogued from study sites.

Present at Kiuic

Present at Tabi

Present at both sites
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Bibionidae, Heleomyzidae, Mydideae,
Phoridae, Scatopsidae, Scenopinidae

Cadlliphoridae, Ceratopogonidae,
Drosophilidae, Platystometidae,

Ropaomeridae, Sarcophagideae,
Sciomyzidae, Threvidae

Anthomyiidae, Asilidae, Bombyli-
idae, Chironomidae, Conopidae,
Culicidae, Dalichopodidae, Musci-
ade, Mycetophilidae, Pipunculidae,
Sciaridae, Stratiomyidae, Syrphidae,
Tabanidae, Tachinidae, Tanypezidae,
Tipulidee
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DISCUSSION

Capturing specimens of 31 different Dipteran
families is cetanly indicaiive of the high overal
levdl of biologicd diversty present in this ares,
epecidly consdering tha this research took place
over nine days during the beginning of the rainy
season and was limited to only a smdl fraction
(nearing 1%) of the land avalable to research.
Essntidly, this work has only just begun. There-
fore, the man vdue of this research lies in its
goplicability to future sudies. Future ecologica
research in the study areas of Kiuic and Tabi as wdl
as the Yucatan Peninsula a large will not only be
able to rdy upon the basdine levd of diversity
established by this research, but will aso be able to
focus specificdly upon the order Diptera.

In my attempt to compare diversity between the
disurbed ste of Tabi and the undisturbed ste of
Kiuic it was expected that diversty of the undis-
turbed forest site would be greater. This expectation,
though not supported by these results, fulfilled by
this research, is backed thoroughly by other research
comparing disturbed and prigine areas (Krijger and
Sevengter, 2001; Okwakol, 2000; Andersen et d.,
2001). In this study there were two additiona
families unique to the disturbed Tabi ste (8 totd)
when compared to those of the Kiuic ste (6 total),
but this can be interpreted as inconclusive for two
reasons. Firg, dl of the aght families that were
unigue to the Tabi Site, with one exception, represent
families eadly obtained in this area, and secondly,
there were other factors at the Tabi Ste contributing
these reaults.

The families of Phoridae, Heleomyzidae, Bibion-
idae, Scatopsidae, Scenopinidae, and Mydidae which
were found at the Kiuic Ste, are fairly generd, as are
the families of Sarcophagidae, Drosophilidae, There-
videe, Ceratopogonidae, Sciomyzidae, and Cdli-
phoridae which were found within the Tabi ste. The
family of Ropalomeridae, represented by one speci-
men at the Tabi site, does, however, represent the
rarest fly within the catalogue that resulted from this
research. To designate the Tabi Site as more diverse
because of one specimen however, would certainly
be premature.

The family Drosophilidee may not be the most
common of dl fly families but members of this
family can be eadly found anywhere around rotting
and decaying fruit. Therefore, presence of this
family at Tabi, which is surrounded by dtrus groves,
is not surprising. Since no Mdaise trap was set up at
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Kiuic with a fruit-bearing tree within view, it is not
very surprigng that this family was not represented
a Kiuic. Future efforts should be made however, by
such methods such as bating a Maase trap with
fruit, to determine whether this family is present
within the Kiuic ste

The absence of the families Cdliphoridee and
Sarcophagidae at the Kiuic ste and thar presence at
the Tabi dte were, most likely, the results of the
immediate environments in which the Maaise traps
were set and most sweep netting occurred. As men-
tioned above, the Tabi site is currently surrounded by
many dtrus groves. In addition, this the family
mantaning that mantans the hacienda on the
property has livestock (goats, chickens, pigs) as well
as domedticated dogs. The Dipteran families of
Cdliphoridee and Sarcophagidae would be expected
to be more prevaent in an area where humans and
livestock live. Cdliphoridiae flies, more commonly
known as blowflies or greenbottle and bluebottle
flies are paticulaly attracted to livestock and
oviposit on fresh and cooked meat, and dairy prod-
ucts. Many are aso attracted to excrement and are
therefore of medica importance (McAlpine, 1983).
For example, dysentery is often associated with high
blow fly populations (Borror et d., 1992). The Sarco-
phagidae flies are more commonly known as flesh
flies, but this is partly a misnomer because only the
larval stages of some of these flies are actudly
scavengers of decaying animds or paadtic on
vertebrates. Most larvee of this family are instead
paradtic on other insects, particulaly Hymenop-
terans (Borror et d., 1992). Adult flesh flies feed
largely on sap and nectar and do not feed on flesh at
dl. Members of both of these fly families, but espe-
adly those of the Cdliphoridae, may be involved in
myiads, the paradtic infection of humans and ani-
mds by fly larvae. In conclusion, both of these
families are common, but would be expected more in
an area with humans and other animds nearby. It is
encouraged however, that future research, in addition
to focusng on the abundance of flies from the Taban-
idae, Adglidee, Stratiomyiidae, Syrphidae, and
Techinidee families, aso focus on pogtively identi-
fying Caliphoridee and Sarcophagidee flies at the
Kiuic dte. Essentidly, the complete absence of
Cdliphoridae and Sarcophagidae at the Kiuic site
would be indicative of definite ecologicd distur-
bance, and purposeful efforts, such as traps baited
with carrion, dung, or other material, should be used
in retrieving these two families from this ste

In conclusion, the true vaue of this research lies
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in its goplicability to future research efforts. Poss-
bilities of such research are ssemingly endless. Frst,
gnce this research established a baseline for dipteran
diversty, future efforts may be focused on monitor-
ing diversty on a yearly bass, as wdl as collecting
data for the entirety of both the dry and rainy sea
sons. Second, many pecific research opportunities
are paticularly pressing, such as assessing abun-
dance or absence of cetan families within these
study areas. This research can also be the foundation
of many generd ecologicd <udies in the future.
Fndly, snce many families were present, or at
least, known to be present, which are involved in
disease transmission, it is persondly desred tha
future research be directed toward medica entomol-
ogy and tropicd medicine. Though results of this
study were inconclugve in showing that the undis-
turbed tropical forest area at Kiuic had a higher
diversty than the disturbed land surrounding the
Hacienda Tabi, it fulfilled its purpose in establishing
a basdine levd of divergty for the insect order
Diptera. Such research may lead to the improved
casdfication of the organiams of this area, preserva
tion of these areas through habitat management, and
increesng our undersgtanding of the concepts behind
biodiversity.

| suggest that such future dudies begin by
focusing on the abundance of the Dipteran families
of Tabanidae, Adlidae, Stratiomyiidae, Syrphidae,
and Techinidee and the ecologicd problems that
these abundances might indicate. Such abundances
could indicate declining levels of overdl plant and
insect diversty (Haddad et d., 2001). It must be
stressed however that this is only a possibility since
there is no prior research containing diversty levels
with which to compare these results. Furthermore,
gnce this and the research of my colleagues who
sudied the Coleoptera and Hymenoptera, are the
fird established baselines of diversity for this area,
the ecological monitoring of this area must begin
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