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Between-site similarity in species composition of a number of Panamanian insect groups.- 
The between-site faunal similarity has been studied in 12 groups of tropical insects, 
collected by light-traps, at seven sites in the Republic of Panama and was compared with 
some data sets from the literature, both from the temperate zone and from the tropics. 
There were large between-site differences in faunal composition, especially in relation 
with altitude. All insect groups were very similar in their between-site differences, sug- 
gesting that studying large segments of the fauna may be unnecessary for comparing sites 
and that the study of one or a few insect groups may suffice. The differences among 
tropical Panamanian sites tend to be larger than those in the temperate zone for most 
insect groups. However, great caution is required when comparing tropical and temperate 
inter-site similarities as data from the literature show that this may not be a universal 
trend. 
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lntroduction 

Tropical insect faunas are extremely rich 
in species in  most taxa, with some ex- 
ceptions such as parasitic wasps (GAULD, 
1987; JANZEN, 1981; OWEN, 1974), bees 
(MICHENER, 1979), and anthicid beetles 
(WOLDA & CHANDLER, 1996). 

This diversity varies among sites and 
depends, among other things, on the habi- 
tat, the history of disturbances, and alti- 
tude (WOLDA, 1987). Less i s  known about 
variation in species composition and relative 
abundance between different sites. Any 
insect collector knows that  for certain 
species one has t o  concentrate on certain 
sites and that faunas at different sites tend 
t o  differ. Rarely, however, have such 
differences been properly quantified. 

For a few tropical groups, such as cock- 
roaches (Blattaria), weevils (Curculionoi- 
dea), and Pselaphid beetles the between- 
site diversity i s  impressive (WOLDA, 1983; 
WOLDA ET AL., 1996; WOLDA & CHANDLER, 1996), 
but more data are needed t o  study the 
amount o f  between-site similarities in  
fauna1 composition in  general, t o  exa- 
mine whether or not different insect groups 
are alike in their between-site similarities 
and t o  compare tropical and temperate 
data. 

The present paper explores these ques- 
tions using al1 the available data on twelve 
insect groups collected by light-traps at 
up  t o  seven localities in  Panama. 
Comparisons with the temperate zone will 
be made using a variety of data gleaned 
from the literature. 

Methods 

The tropical data 

Light-traps were operated at seven sites 
in the Republic of Panama. Four of these 
are in  the lowlands, namely Barro Colo- 
rado lsland (BCI) in relatively undisturbed 
forest, and Las Cumbres, on the patio 
behind my house overlooking an area 

rich in  trees w i th  secondary forest 
nearby, both sites in  Central Panama, 
and Miramar near coastal pasture and 
Corriente Grande in recently selectively 
logged forest, both in  North-western 
Panama. Three sites are in the moun- 
tains of Western Panama, namely Fortuna 
in  good forest at 1,050 m, Boquete in  a 
forest remnant among coffee plantations 
at 1,350 m, and Guadalupe Arriba in cloud 
forest at 2,200 m. There i s  a well-de- 
fined dry season, running from Decem- 
ber t o  April, at BCI, Las Cumbres and 
Boquete. A t  none of the other sites i s  
there a dry season. A t  Fortuna there 
seems t o  be less rain in  February-May, 
at both Guadalupe Arriba and Corriente 
Grande rainfall i s  bimodal wi th slightly 
less rain in  February and September 
(Corriente Grande) or April and Novem- 
ber (Guadalupe Arriba) and at Miramar 
there i s  no indication o f  any seasonality 
in rainfall at all. For further details about 
these sites see WOLDA et al. (1996). 

The insect groups used here are a 
number o f  groups o f  Coleoptera, mostly 
families, such as Pselaphidae (see WOLDA 
& CHANDLER, 1996) Curculionoidea (see 
WOLDA et  al., 1996), Cerambycidae, 
Chrysomelidae, Scarabaeidae, and other 
Coleoptera. Plus Homoptera, Blattaria 
(WOLDA, 1983; WOLDA et al., 1983), Dermap- 
tera (BRINDLE, 1988), Pentatomidae, Or- 
thoptera and Sphingidae. 

The only data that do not cover at least 
one year are those from Corriente Grande 
where the light-trap was operated dur- 
ing only four months. All other data are 
for at least one year but often cover longer 
periods, up t o  20 years (Homoptera from 
BCI). The actual length of the series de- 
pends both on the site and on the taxa. 
Weevils (Curculionoidea), Blattaria, and 
Homoptera are the only taxa analysed at 
al1 seven sites, but at Guadalupe Arriba 
only two  species of Blattaria were found 
and those only occasionally, so that in the 
analysis this information had t o  be ig- 
nored. The other taxa either did not oc- 
cur at al1 or were not represented in al1 
sites. 
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Data analysis 

Cornparisons o f  different insect samples, 
taking into account presence as well as 
relative abundance of the species con- 
cerned, have often been rnade, but usu- 
ally using inadequate techniques. 

The only sirnilarity index suitable for 
this analysis, one that ranges in value 
frorn zero (sarnples do not have any species 
in cornrnon) t o  one (sarnples are randorn 
sarnples frorn the sarne fauna), one that is 
not too biased towards the effects of the 
more cornrnon species, and one that has 
an estirnate o f  the variance so that  
statistical tests can b e perforrned, is  
the NESS-sirnilarity index (GRASSLE & SMITH, 
1976; SMITH et al., 1979). Unfortunately, a 
computer prograrn is needed to  do the 
calculations. For the 'mf-parameter a value 
of 20 was chosen whenever possible. 

The ternperate data 

There are a large nurnber of publications 
on sarnples of weevils (Curculionoidea) 
frorn southern Poland. The sarnples are 
taken in  a large variety of biotopes and 
at al1 sorts o f  altitudes. For references 
t o  these publications see WOLDA et al. 
(1 996). 

MORIMOTO & MIYAKAWA (1985) present 
data on weevils (Curculionoidea) from nine 
of the Izu islands in Japan. 

RAATIKAINEN & IIVARINEN (1986) studied the 
beetle fauna in 54 hay rneadows al1 over 
Finland. The sarnples cover a very large 
area, but  are taken in very similar ha- 
bitats. In WOLDA et al. (1996) only the data 
on weevils were reported, while here al1 
beetles are included. 

RAATIKAINEN & HUHTA (1968) present data 
on the spider fauna in twelve oat fields 
distributed in the Southern half of Fin- 
land. 

Moths were studied by rneans o f  l ight- 
traps at three sites in the Czech Repub- 
lic, one iq urban Brno, one in a wetland 
forest at ~ e r n i f  in Southern Bohemia and 

one inva deteriorated agricultural setting 
near Ceské ~udejovice (cf. WOLDA et al., 
1994). 

Moths were also collected by light-traps 
at four sites in Kansas and two  sites in  
Nebraska, USA (WALKDEN, 1942). The sites 
vary in altitude between 270 and 1,300 m. 

Extensive data sets on butterflies are 
available frorn natural habitats in the Bri- 
tish lsles (POLLARD et al., 1986). Only the 
data frorn 36 of the sites wi th the long- 
est series are used here. 

Ground beetles (Carabidae) were col- 
lected by pitfall-traps in  NE Netherlands 
over rnany years in a variety of habitats 
(DEN BOER, 1977 and pers. cornrn.). Data 
are used here frorn 28 sites. 

A t  15 sites in the foothills of the Harz 
rnountains in Gerrnany carabids were col- 
lected by STUBBE (1982). 

These sarnples o f  Carabidae frorn the 
Netherlands were cornbined in  one large 
sarnple as were those frorn the Harz, and 
these were cornpared wi th other sarnples 
frorn Western Europe such as Saarbrücken 
(KLOMANN, 1977), several forests in South- 
ern Belgiurn (BAGUETTE, 1987), one site in  
extreme South Belgiurn (LEBRUN et al., 1987) 
and in a series o f  Belgian peat bogs (Du- 
FRENE, 1987). 

Hornoptera were sarnpled in  a large 
variety of biotopes in Northern Karelia, 
Finland, by KONTKANEN (1950). Only the data 
from his table 26 wi th 30 biotopes sarn- 
pled at roughly the sarne time are used 
here. 

Four different rneadows in Poland were 
sarnpled by ANDRZEJEWSKA (1 965) for Hornop- 
tera wi th three different techniques. The 
results frorn the techniques are cornbined 
here for each rneadow. 

Data on Hornoptera frorn 28 different 
oat fields scattered al1 over Southern Fin- 
land are given by RAATIKAINEN & VASARAINEN 
(1 976). 

In Finnish Lapland and Norwegian Fin- 
rnark Hornoptera were sarnpled a t a  large 
nurnber of sites with habitats ranging frorn 
forests t o  old fields t o  grasslands (RAATI- 
KAINEN & YL~NEN, 1988). Samples wi th very 
few (<lo) species were ignored here so 



that 17 sarnples are available for analysis. 
LINNAVUORI (1952) sarnpled Hornoptera 

in  a series o f  different biotopes in South- 
western Finland. 

EMMRICH (1966) gives data on Hornoptera 
frorn 17 sites in  Mecklenburg, Northern 
Gerrnany. The sites are grasslands or ag- 
ricultural fields. 

KOMNICKI (1963) studied arthropods a t a  
large nurnber of sites the Tatra rnountains 
o f  Southern Poland. He cornbined the 
results in three habitat types. 

Data on chironornid rnidges frorn five 
sites along the Schill River in Rumania are 
available through the work of CURE & PO- 
PESCU-MARINESCU (1 977). 

DARSIE et al. (1953) present data on two  
large rnosquitoes sarnples, covering 20 
years, taken at two sites in Delaware, USA. 

Results 

Panamanian Tropics 

A l i s t  of  al1 available NESS-sirnilarity in- 
dices for the 12 insect groups and seven 
localities i s  given in  table 1. 

Sirnilarity values range frorn zero t o  
0.741, wi th an average of 0.170. Only six 
out of the 153 values in table 1 are over 
0.5 and only 14 are over 0.4. Sixty nine 
values are under 0.1 and 20 values are even 
under 0.01. 

In al1 of the cornparisons the sirnilarity 
values were significantly djfferent frorn 
unity, ¡.e. no two sarnples were sufficiently 
alike t o  be considered sarnples frorn the 
sarne fauna. 

The standard deviations of the indices 
are not  included, but  they are generally 
low t o  very low, averaging 0.014. I t  i s  
useful t o  compare between-year s i -  
rnilarit ies frorn the  sarne site. These 
cornparisons yielded 65 between-year 
sirnilarity-indices w i th  a rnean o f  0.822, 
ranging frorn 0.472 t o  0.976, which were 
alrnost al1 significantly di f ferent frorn 
unity, showing that real changes i n  
the  fauna do occur between-years. 
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Between-years values are rnuch higher 
than between-site values, indicat ing 
tha t  between-year sirnilarities a t  any 
one site are rnuch larger than between- 
site sirnilarities. 

A closer look at the Hornoptera illus- 
trates the rneaning of the rather abstract 
sirnilarity values of table 1. Of the total 
2,160 species alrnost t w o  thirds (1,388 
species, 64.3%) were found at only one 
site and another quarter (504 species, 
23.3%) at only two  sites. Only 32 species 
(1.5%) were found at five or more of the 
seven localities. 

The indices in  table 1 are not  just a 
randorn set o f  values. There i s  a def i-  
nite pattern. All sirnilarity-values for the 
BCI-Las Cumbres cornparisons are high, 
Mirarnar scores fairly high versus both 
BCI and Las Cumbres whi le Corriente 
Grande has sornewhat lower values as 
cornpared t o  these other three lowland 
sites. The rnountain sites are very d i f -  
ferent frorn the lowland sites and also 
dif fer arnong thernselves. Boquete and 
Fortuna are only 20 km frorn each other, 
but  the sirnilarity indices vary frorn zero 
t o  0.37, undoubtedly due t o  the fact 
tha t  these sites are in  very d i f ferent  
habitats and clirnate. Sorne data are not 
included in  table 1, such as Psocoptera 
(BROADHEAD & WOLDA, 1985) f o r  which 
only BCI and Fortuna data are 
available. The NESS-value here i s  0.078 
I 0.004, which f i ts i n  r ight  in  the rnid- 
dle o f  t he  other  points fo r  the  BCI- 
Fortuna cornparison in  table 1. 

This pattern can be best expressed by 
a between-group correlation rnatrix for 
sirnilarity values, which i s  given in  ta-  
ble 2. Only correlations based on  a t  
least six pairs o f  sirnilarity-indices are 
included. Al l  correlations are positive, 
w i th  an average o f  0.675 and a stand- 
ard deviation o f  0.174. Of the 57 cor- 
relation coefficients, 44 are larger than 
0.6 and 14 are larger than 0.8. Only t w o  
correlations are srnaller than 0.3, ¡.e. 
Pselaphidae vs Chrysornelidae (0.298) 
and Derrnaptera vs Chrysornelidae 
(0.179). 



Table 1. NESS-Similarity indices between each pair o f  seven sites in Panama for 
12 groups of insec-ts: BCI. Barro Colorado Island; LC. Las Cumbres; Mir. Miramar; 
C.Gr. Corriente Grande; Boq. Boquete; For. Fortuna; Gua. Guadalupe Arriba. P. 
Pselaphidae; Cu. Curculionoidea; BI. Blattaria; 
Cerambycidae; Ch. Chrysomelidae; Sc. Sacarab 
Pe. Pentatomidae; O. Orthoptera; S. Sphingida 

indlces de similar 
Panamd paras cada 
arriba). 

Groups of insects 
--- 

BCI vs LC 0.648 0.378 0.741 0.427 

LC vs Mir  0.230 0.384 

LC V$ C.Gr. 0.299 0.236 

LC vs 80q 0.000 0.172 

LC vs Fort. 0.002 0.1 16 

LC vs Gua 0.027 

Mir. vs C.Gr. 0.354 0.359 

Mir. vs Boq 0.000 0.161 

Mir. vs Fort. 0.012 0.194 

Mir. vs Gua. 0.038 

C.Gr. vs Gua. 

Boq. vs Fort. 0.093 0.240 0.000 0.258 0.273 0.224 0.183 0.250 0.1 

For. vs Gua. 0.058 0.011 0.000 0.003 0.073 0.155 0.01 1 
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Table 2. Between-group correlations in  between-site NESS-Similarity indlces, ' 
The number o f  indices available for each group are also given. Only corr@leftiions 
based on  at least six NESS pairs were included. A11 correlations are posltive and 
the vast majority is significantly t o  highly significantly different fram 2ero. (Eor 
ablareviations see table 1). 

índices de similaridad de NESS. Tambi4n se da e l  número de índices disponible 
para cada grupo. S610 se incluyen las correlaciones basadas a l  menos rn seis 
pares de NESS. Todas 19s corrrelacíones son positivas y Ea gran moyorla son 
signlficativamente diferentes de cero. {Para las abreviaturas ver tabla 1). 

- 1 

lndices l 

-------- --- 

The Temperate Zone 

For a variety of temperate zone data, 
the average between-site similarity val- 
ues plus their ranges are presented in 
table 3. For each data set there is a large 
variation in NESS-values and the aver- 
ages range from 0.143 t o  0.865. Some 
sets cover a great variety of habitats andl 
or altitudes and these include the data 
on Curculionoidea in  Southern Poland, 
moths in  the Czech Republic, butterflies 
in Britain, Carabidae in Western Europe 
and Homoptera in Northern Finland and 
Norway. For these data, the mean simi- 
larity index tends t o  be near 0.25 t o  0.30 

wi th the exception of the British butter- 
flies where a much higher average be- 
tween-site similarity was found (0.634). 

Some data sets cover a large area but 
the samples were taken in just one kind 
o f  habitat such as the spiders and 
Homoptera in  Finnish oat fields, beetles 
in Finnish hay meadows and Homoptera 
in Kansas and Nebraska. For these four 
sets, the average mean NESS value is 0.672, 
wi th a range from 0.516 t o  0.800. The 
other data sets tend to  cover much smaller 
areas, either covering similar habitats 
(Homoptera in Poland, Mosquitos in Dela- 
ware, Chironomidae in Rumania, mean 
similarity 0.621) or including diverse habi- 
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Tabla 3. Between-site NESS-similarity indices, mean and range, for a variety o f  
temperatée zone insect groups and sites, The Panama data are included for 
comparison. Foi  sources 6f  the data see Methods section o f  text. 

índices de similaridad de NESS entre zonas, media y variación, para varios 
grupos de insectos de zonas templadas pertenecientes a distintas áreas. Se incluyen 

N en la cornparacldn los datos de Panamá. Para la procedencia de los datos, ver 
Mtstodos. 

tats within a relatively small geographic 
region such as Carabidae in  NE Nether- 
lands, Homoptera in N Karelia, Homoptera 
in SW Finland and Homoptera in N Ger- 
many. For these, the average rnean NESS 
is  0.291, ranging from 0.143 t o  0.370. The 
high average similarity value of 0.71 1 for 
invertebrates from the high Tatras in  
Southern Poland may show that the habi- 
tats selected were not very different, or 
that for the invertebrates concerned, be- 
tween-site sirnilarities tend t o  be higher 
than for other groups. One anomaly here 

i s  formed by the weevils from the Izu Is- 
lands in Japan, where the moderately large 
average NESS of 0.505 does not correspond 
t o  the large areas covered by these nine 
islands and the statement by the authors 
that 'their biota i s  greatly different ac- 
cording t o  the geologic and volcanic his- 
tory'. 

Not surprisingly, different habitats have 
faunas that differ greatly from each other, 
especially if they cover a larger geographic 
area, than are faunas from similar habi- 
tats even i f  they do cover a large area. 
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Discussion 

Species in tropical sites not only vary in 
richness, but  also in cornposition. Be- 
tween-site sirnilarities tend t o  be low t o  
very low. The highest sirnilarities were 
found between the four lowland sites, 
especially between Barro Colorado lsland 
and Las Cumbres, two  sites in or near 
the Panarna Canal area, and only 40 
km apart, but very different in habitat. BCI 
is a well-preserved tropical forest and 
Las Cumbres is a residential area wi th 
sorne young second growth forest. BCI 
i s  situated towards the more hurnid At- 
lantic side of the isthrnus of Panarna while 
Las Cumbres i s  on the drier Pacific 
side. Nevertheless, the overlap in fauna 
between these two  sites, although far 
frorn complete, is notable. The other two 
lowland sites that have also some rnod- 
erate sirnilarity with BCI and Las Cumbres 
are Mirarnar and Corriente Grande, both 
in North-west Panarna, and without a 
dry season. Mirarnar is  at a coastal pas- 
ture at the bottorn of a very irnpover- 
ished forested slope and Corriente Grande 
i s  in good old forest that was only re- 
cently selectively logged. Moderate sirni- 
larity values were found in spite o f  the 
extreme differences in habitat. On the 
other hand, similarities between these 
lowland sites and the rnountain sites are 
low t o  very low, which shows that at 
rnoderate (1,000-1,300 m) and higher 
(2,200 m) altitudes faunas are corn- 
pletely different frorn those in  the 
lowlands. Large differences are seen even 
arnong the rnontane sites. Some rnoder- 
ate sirnilarity values are observed only 
for the Boquete-Fortuna comparison, two 
sites that are only 20 km apart, although 
the habitat and clirnate are very differ- 
ent. Strong effects of altitude were also 
found in  the ternperate zone (LUFF & 
WOIWOD, 1995). 

The sirnilarity indices were calculated 
for al1 available data in twelve different 
insect groups, varying frorn earwigs 
t o  Hornoptera and frorn weevils t o  
cockroaches. The between-site cornpari- 

sons are very similar in  al1 groups. If a 
site A i s  very different frorn site B in group 
X, then these two  sites also tend t o  be 
very different in the other groups and i f  
two sites are rnoderately similar in spe- 
cies cornposition in group Y, they also tend 
t o  be rnoderately similar in the other 
groups. I f  this conclusion holds up for  
other data, it rneans that in order t o  evalu- 
ate differences in fauna between two sites, 
an analysis of the complete fauna i s  not 
necessary, and that an analysis of one or 
two  groups would suffice. There are few 
other tropical data that could be used' 
here in cornparison. Data on Panarnanian 
horse-flies, Tabanidae (FAIRCHILD, 1942 and 
pers. cornrn.) show an average sirnilarity- 
value for a cornparison between several 
sites in the Panarna Canal area, both on 
the Atlantic and the Pacific side, of 0.583 
(ranging frorn 0.176-0.960), roughly corn- 
parable t o  the present BCI-Las Cumbres 
comparison, and the average sirnilarity 
between these sites and Almirante (near 
Mirarnar) is 0.143 (0.01-0.357). These val- 
ues also f i t  in well wi th the present data 
(table 1). 

How do these between-site cornpari- 
sons in the tropics compare with such corn- 
parisons in the temperate zone? This can- 
not be answered as yet with any degree 
of certainty. Between-site sirnilarities in 
faunal cornposition depend on sirnilari- 
ties in habitat and on geographic distances 
between the sites. For an exact tropics- 
temperate zone comparison of faunal sirni- 
larities, habitats would have t o  be care- 
fully selected in both regions so that they 
could be rnatched in  between-site differ- 
ences in  environrnent. This has not been 
done and it rnay not even be possible, 
considering the rnajor differences in cli- 
mate. For exarnple, are the between-site 
differences in habitat at the weevil sites 
in southern Poland larger or srnaller than 
the between-site differences in Panarna? 
What we are dealing wi th i s  a nurnber o f  
data frorn the temperate zone, and sorne 
Panarnanian data, al1 surnrnarized in ta- 
ble 3, which show a large range o f  sirni-  
larity values for each and every set of data 
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with a wide overlap between data sets. The 
averages for al1 but one o f  the ternper- 
ate data sets, however, even for that frorn 
a large geographic area wi th a wide va- 
riety of habitats, are larger or rnuch larger 
than the average for Panarna, in spite of 
the fact that the area covered by the Pana- 
manian sarnples is much srnaller than that 
of rnany of the ternperate areas listed. This 
ernphasizes the large between-site diver- 
sity in the tropics, at least in Panarna, and 
suggests that this diversity rnay be larger 
than i s  usually observed in the ternper- 
ate zone. However, the analysis of other 
tropical data sets does not appear t o  sup- 
port this trend. 

TRAPIDO et  al. (1955) and TRAPIDO & GALINDO 
(1957) present extensive data on rnosqui- 
toes in the Pacific lowlands of Panarna, 
two  sites in the rnountains (perhaps com- 
parable t o  Boquete), and at Almirante in 
NW-Panarna, near Mirarnar. The between- 
site sirnilarities for these rnosquitoes are 
an average of 0.374 (0.241-0.679) between 
the Canal area and the rnountains, 0.668 
(0.596-0.770) between the Canal area and 
Almirante and 0.605 (0.536-0.696) between 
the rnountains and Almirante. These val- 
ues are very high cornpared wi th those 
for the other insect groups. GRJEBINE et al. 
(1977) studied rnosquitoes in  the Congo 
Republic and for their three sites the av- 
erage between-site sirnilarity index is also 
high, viz. 0.746 (0.645-0.816). It is unclear 
how far apart these sites are or how dif-  
ferent the environrnents are, but the sirni- 
larities are very high compared wi th al1 
the others discussed in the present 
paper. It seerns that similarity values for 
rnosquitoes, i f  used for  between-site 
faunal comparisons, would overestimate 
those for other insects. It i s  interesting 
that the sirnilarity between two Delaware 
sites in  mosquito faunas i s  also high (ta- 
ble 3). 

Faunas of fruit flies (Drosophilidae) also 
in  the tropics seem t o  have between-site 
sirnilarities that are rnuch larger than those 
reported in this paper, and similar t o  those 
found for rnosquitoes. A set of 45 Dro- 
sophila sarnples, collected over a very large 

area o f  Brazil (SENE et al., 1980) and in  a 
great variety of habitats, has an average 
between-site sirnilarity o f  0.499 (0- 0.980) 
and data on nine sites frorn a large area 
in SW India covering a variety o f  habitats 
(PRAKASH & REDDY, 1984; REDDY & KISHNAMURTHY, 
1976-77), produce an average between- 
site sirnilarity-value of 0.597 (0.375-0.856). 

A set of data from different habitats 
a t  the Kibale forest in  Uganda (NUMMELIN 
& HANSKI, 1989) shows large between-site 
sirnilarities in dung beetle faunas. 

Although the present data suggest that 
between-site sirnilarities in the faunal 
composition of several insect groups in  
the tropics are larger than those found 
in  temperate areas, some data frorn the 
literature are not in  agreernent. The in- 
evitable conclusion seerns t o  be that there 
are sornetirnes large between-site differ- 
ences in  fauna1 cornposition, both in  the 
ternperate zone and in the tropics, that 
such differences rnay in certain cases de- 
pend on the group of insects one i s  deal- 
ing wi th or wi th the area of study, but  
that clear-cut tropical-ternperate differ- 
ences may not  occur. 
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Resumen 

Similaridades entre faunas en la compo- 
sición de especies de varios grupos de 
insectos de Panamá 
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Se estudiaron las similitudes en la com- 
posición faunística de siete localidades 
de la República de Panamá utilizando 
12 grupos de insectos tropicales recolec- 
tados con trampas de luz. Se compara- 
ron los resultados con algunos datos en- 
contrados en la literatura tanto referentes 
a la zona templada como al trópico. 

Existen grandes diferencias entre las 
faunas analizadas, especialmente en re- 
lación a la altura. Las diferencias entre 
las localidades fueron muy similares en 
los grupos estudiados. 

Esto sugiere pues que no es necesario 
estudiar muchos grupos de insectos para 
comparar la similaridad faunística de va- 
rios lugares, bastando con uno o dos gru- 
pos. 

Hay que ser cauteloso al comparar la 
zona templada con el trópico. De todos 
modos la información disponible sugiere 
que mientras que las diferencias entre lo- 
calidades panameñas tienden a ser más 
grande que entre las de la zona templa- 
da, los datos de la literatura muestran que 
esto no es necesariamente una tenden- 
cia general. 
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