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Abstract: From April 1992 lo May 1993, zooplankton samples were collected monthly by means of horizontal 
tows in nine sites of the lake. Prior to the towing, temperature of surface water, transparency (Secchi), pH and 
dissolved oxygen were evaluated. A total of 31 zooplankton forrns, inc\uding 14 species of rotifers, tbree 
copepods, five cladocerans and one ostracod, as well as protozoans (mainly vorticellíds and ciliates), were 
detected. Rotifers were the dominant organisms, mainly Brachionus havanaensis (27.6 ¡nd ¡-I), B. angularis (6.9 

ind ¡-I), Keratella cochlearis (4.9 ¡nd ¡-I), Conochilus unicornis (10.8 ¡nd 1-1) and C. dossuarius (3.1 ¡nd ¡-I). 
Within erustaeeans, higher densities were shown by larvae (nauplií <Illd copepodites) of calanoid ( 16.8 ¡nd 1-1) 

and cyclopoid (15.6 ¡nd 1-1) copepods, as well as Arctodiaptomus dorsalis (2 ind 1-1), Mesocyclops edax (0.5 ind 
¡-I), and the c1adocerans Bosmina longirostris (1.6 ¡nd 1-1) and Diaphanosoma brachyurum (0.5 ¡nd ¡-I). 
Densities were ¡ow, probably because of a high predation pressure imposed by fishes. A gradual ¡nerease in total 
zooplankton density related with a progressive diminution of transparency was observed throughout the 
sampling periodo Zooplankton densities in ¡he stations located al the central part of the lake were higher when 
compared wilh ¡hose al a more peripheral posilion. Time variation in rotifer's relative abundance was directly 
related lo temperature fluctuations. The low density and diversity values, the small size of the zooplankters, Ihe 
presence of an importan! nwnber of índicator species, and the calanoid copepods: other planktonic crustaceans 
low ratio, are a1l indicators of eutrophy. Evidences suggest tha! Ihe eutrophication process of Lake Catemaco is 
still progressing rapidly. 

Key 'l'Vords: Freshwater zooplankton, composition, distribution, abundance, diversity, tropical limnology, 
Catemaco Lake, México. 

Freshwater zooplankton is an important 
component in aquatic ecosystems whose main 
function is to act as primary and secondary links 
in !he food chain (Hutchinson 1967, Lind 1985, 
Wetzel 1975). Despite its relevance, little is 
known to date about fue ecology or even the 
distribution of tropical limnoplankton 
(Haberyan et al. 1995). In México, limnological 
research on plankton is stin scant and the 
available literature is mainly conformed by 
species check-lists and some taxonomic 

descriptions. The works of Alcocer et al. (1993) 
and Sanna et al. (1996) include !he majority of 
the references on the subject. Nowadays, the 
ecological approach in the study of Mexican 
limnoplankton is just emerging. 

Catemaco Lake is placed in a zone that 
constitutes the northernmost limi! of the 
tropical rain forest ecosystem in the American 
continent (Dirzo and Miranda 1992). Little is 
known about the zooplankton of the lake. The 
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works by Suárez et al. (1986) and Tavera 
(1996) are the only previous studies on the 
topic and the infonnation offered by them is 
rather preliminar. 

The lake supports an important fishery 
based on the clupeid fish Dorosoma cf. 
mexicana, locally known as "topote". Sínce 
this is a planktivore fish, the study of the 
structure and dynamics of the zooplankton 
community of the lake could render relevant 
information for the management of this 
resource, because one of the main problems of 
Lake Catemaco lies in the risk of exceeding its 
maximum sustainable yield (Torres-Orozco 
and Pérez-Rojas 1995). 

The aim of this study is to determine the 
composition, abundance and distribution of the 
zooplankton community in the surface waters 
of Lake Catemaco, to establish its space-time 
variations, and to search for probable 
relationships between these parameters and 
sorne environmental factors. 

MATERIALS AND METHODS 

Lake Catemaco is located at the center of 
Los Tuxtlas region, to the south of the State of 
Veracruz, México, within 18° 2 1' y 18° 27' N 
and 9SO 01' y 95° 07' W, at 332 m.a.s.l. The 
tropical rainforest that once covered all the 
watershed ·of the Jake has been severely 
decimated and has been replaced by cattle­
fanns and sorne tropical harvests (Torres­
Orozco and Pérez-Rojas 1995). Prevailing 
climate is hot and humid. Annual rainfall 
averages 1935 mm, with a minimum in March 
(25.6 mm) and a maximum in September 
(445.9 mm), and a mean temperature of 24.10 
C. January is the coldest month (19.8 oC) and 
May the hottest (27.2 oC) (Soto 1979). Winds 
blow strongly over the lake throughout the 
year. From February to October, northeast 
winds with an average speed of 3 m s-I are 
dominant. Colder and faster northern winds 

blow from November to January. Lake 
Catemaco has a surface area of 7254 ha, a 
maximum depth of 22 ID and a mean depth of 
7.6 m. According its circulation pattern the 
lake is polymictic, and it is always well 
oxygenated (Torres-Orozco el al. 1996). 

Water and zooplankton were sampled on a 
monthly basis, from April 1992 to May 1993 
(except in June 1992), at nine stations located 
in the limnetic zone of the lake (Fig.l). A tow 
net (lOO Jlm mesh size, 29 cm diameter in the 
opening and 99 cm long) was used for 
zooplankton collection. A superficial circular 
towing, lasting 4 min at a mean speed of 
0.83 m s-l, was done in each station. AH of the 
samples were taken in the daytime, between 
9:00 and 17:00 h. Previously to the 
zooplankton tow, water temperature at surface, 
Secchi disk transparency, pH (pH meter 
Corning M103) and dissolved oxygen 
(Winkler method) were measured. 

Zooplankton samples were preserved in 
4% neutralized formalin, and stained with 
Bengal 's red before identification and 
counting. Zooplankton was identified down to 
genera or species, except for sorne rare 
crustaceans. The keys of Edmondson (1959), 
Koste (1978), Pennak (1978) and Thorp and 
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Fig. l. Lake Catemaco. Collecting sites and toponymy. 
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Covich (1991). were used for identification. 
Nauplii (including copepodites) of calanoid 

RESULTS 

and cyclopoid copepods were counted T he three most important groups of 
separately and protozoans where grouped freshwater zooplankton were counted in the 
under two main categories: cilüites and analyzed subsamples. Rotifers, with 14 
vorticellids. Counting was made from species, dominated the community, followed 
subsamples taken with a Hansen-Stempel by crustaceans, represented by three copepods, 
pipet, and placed in a 1.36 mI (1=50, w=20, five cladocerans and one ostracod, and by 
h=1.36 mm) Sedgwick-Rafter counting cell. protozoans, mainly vorticellids and ciliates 
Identitlcatlon and couÍitii1ifwere mádeulÍder "" (Table 1). Acarii,fishandinseeHarvaewere 
an optical microscope (lOO x), by the scanning also recorded in very low densities. 
of no les s than four randomly chosen 
longitudinal transects per cell. At least two 
chambers per sample were analyzed. 

As an estimate of the plankton community 
structure, the S hannon diversitiy index 
(Shannon and Wiener 1963), eveness and 
species richness were also evaluated. The 
observed pattems of distribution, abundance 
and diversity of zooplankters were related with 
temperature, transparency pH and dissolved 
oxygen variations using non-parametric 
statistical methods. 

Only eleven of the total zooplankton fonns 
reached annual mean densities higher than 1 
ind 1-1 (Fig. 2). Rotifers were the dominant 
organisms, mainly Brachionus havanaensis 

(27.6 ind 1-1), B. angularis (6.9 ind 1-1), K. 

cochlearis (4.9 ind 1-1), Conochilus unicomis 

(10.8 ind 1-1) and C. dossuarius (3.1 ind 1-1). 
Within crustaceans, higher den sities were 
shown by larvae (nauplii and copepodites) of 
calanoid (16.8 ind 1-1) and cyclopoid (15.6 ind 
1-1) copepods, as well as Arctodiaptomus 

dorsalis (2 ind 1-1), Mesocyclops edax (0.5 ind 

TABLE 1 

Limnetic zooplankton species oj Lake Catemaco (México J. Numbers in parentheses are those used in Fig. 7 and rejer to 

the order oj domminance oj each species in the tcixocenoses. n.d. = not determined 

Ciliophora Ostracoda 

Ostracod n.d. (27) 

Ciliates (23) 

Vorticella spp. ( 12) Cladocera 

Cladoceran n.d. (30) 
Rotatoria Cladoc;eran Guvenil) (22) 

Brachionus angularis (8) Diaphanosoma brachyurum ( 1 1) 

B. quadridentatus (26) Bosmina longirostris (lO) 
B. havanaensis ( 1) Bosminopsis sp. (2 1) 

Epiphanes macrurus ( 16) Moina micrura (29) 

Keratella cochlearis (4) 

Trichocerca capucina (20) Copepoda 
T. porcellus ( 17) Arctodiaptomus dorsalis (5) 

T. similis ( 19) Calanoid nauplii (2) 

Asplanchna brightwelli ( 18) Mesocyclops edax (9) 

Polyarthra vulgaris ( 14) Cyclopoid nauplii (3) 

Filinia longiseta ( 13) Cyclopoid n.d. (24) 

Hexarthra mira ( 15) 

Conochilus dossuarius (7) Other 
C. unicornis (6) Acarii (25) 

Dipteran larvae ( Chaoboridae) (3 1) 

Fish larvae (28) 
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MEAN ANNUAL DENSITY (indJI) 

0.0001 

B. havanaensis 
Calanoid nauplii 

0.001 0.01 

Cyclopoid nauplii 
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Fig. 2. Annual mean densities (ind ¡-l) of the zooplankton species of Lake Catemaco. 

J-1), and the cladoceran Bosmina longirostris 

( 1.6 ¡nd 1-1). Our estímate on protozoan 
populations den sities must be lower than its 
actual value, because of the width of the mesh 
opening employed. 

Spatial and temporal differences in 
densities of total zooplankton, rotifers, 
copepods, cladocerans as well as temperature, 
transparency, pH and DO were assessed by 
means of the Kruskal-Wallis non-parametric 
test. Spatially, none of the variables analyzed 
showed significant differences. On the 
contrary, al! of these differed on a temporary 
basis.· Given the absence of significant spatial 
differences, the monthly mean values of these 
variables were thus used to describe their 
temporal variations. 

Time variatíon of temperature and Secchi 
disk transparency are shown in Fig. 3. 
Transparency exhibited a gradual decline 
throughout the study periodo Surface water 
temperature fluctuated between 30.5 oC, in 
May 1992, and 2 1.5°C, in January 1993. In 
general, a hot period from April to September 
can be distinguished from a relatively cold 
one, from October to March. Monthly mean 
values of pH were rathcr alcaline. These 
averaged 8.99 throughout the year and varied 
from 8.25, in Apríl 1992, to 9.52, in October 
1992. Dissolved oxygen (DO) concentrations 
were always high and showed minor 
variations. Extreme DO values were detected 
in August and October 1992, with 10.2 and 6.0 
mg I-I, respectively. 
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Fig. 3. Seasonal variations of transparency (a) and 

temperature (b) throughout the study periodo 

A gradual increase in total zooplankton 
dtmsity was observed along the sampling 
period (Fig. 4). Regarding spatial variations, 
although the analysis of the complete data djd 
not yield significant differences, mean 
densities of total zooplankton in

· the stations 
placed at the central part ofthe lake appear to 
be higher than those placed in a more 
peripheral position (Fig. 5). Therefore, the 
Wilcox's non-parametric comparison for two 
paired samples was applied to the densities of 
the stations, clustering them within tbree 
groups: northern (stations 3, 4 and 9), central 
(2, 5, 8)  and southern (1,6,7). This test showed 
no important differences in derisity between 
the northern and southern groups (z= 0.72, 
probability of equality, p = 47.24 %), but the 
central group differed from the northern 
(z=2.44, p = 1.48%) and the southern one (z= 
1.9245, p= 5.42%). Station 7, located off the 
town of Victoria, showed the lowest density. 
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Fig. 4. Temporal variation in zooplankton total density. 
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Fig . 5. Differences in zooplankton me;m densities by 

sampling stations. 

Monthly vanatlOns in the relative 
abundance of the main zooplankton groups 
showed that rotifers dominated community 
composition during most of the year, with 
abundances over 60% (Fig. 6). Nevertheless, 
rotifers declined in September 1992, when 
they were replaced by cladocerans that reached 
a relative density higher than 75%. In the 
coldest part of the year (December 1992 to 
March 1993) copepods, represented mainly by 
its larval stages, dominated numerically. 

}Vhen densities of the main zooplankton 
groups and environmental parameters were 
correlated (Spearman rank non-parametric 
correlations) only sorne of the resulting values 
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Fig. 6. Seasonal variation of the reIative proportions of the 

main zoopIankton groups in Lake Catemaco (1992 -1993). 

were high enough and of statistical significance. 
Total zooplankton densíty was inversely related 
10 Secchi disk transparency (r5= -0.50, p= 
0.0000; but this correlation was higher when 
using monthly mean values: rs= -0.66, p<0.03). 
Rotifer reJative density correlated well and 
positively with temperature (r5= 0.62 p= 
0.0000). For the crustaceans, correlation with 
temperature was inverse (rs= -0.54, p= 0.0000 
for copepods and f5= -0.29, p>0.004 for 
cladocerans). A positive correlation of pH with 
Rotifer relative density (fs= 0.34 p= 0.0007) and 
a negative one with Cladocerans (rs= -0.29, 
p>0.003) were also observed. No significant 
correlations were obtaíned between any taxa 
and DO concentrations. 

To establish if any single species or taxon 
controls the global vanatlOns already 
described, the Olmstead and Tukey (Sokal and 
Rholf 1979) associatíon test was used. This 
test correlates the mean abundance of each 
species with its frequency of occurrence, and 
makes it possible lo recogníze at least four 
different strategies of habitat usage (Fig. 7). 
The resulting most frecuent and abundant 
species (superior right quadrant) were chosen 
to illustrate temporal variation patterns. These 
were the rotifers Conochilus unicornis, C. 
dossuarius, Brachionus havanaensis, B. 

angularis and Keratella cochlearis; the 
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Fig. 7. Olmstead and Tukey association test for the 

zooplankton species of Lake Catemaco. Numbers 

correspond to the species listed in TabIe 1. 

copepods Arctodiaptomus dorsalis y 
Mesocyclops edax, as well as the nauplii and 
copepodites of calanoid and cyclopoid 
copepoda, and the cladocerans Bosmina 

longirostris and Diaphanosoma brachyurum. 

When monthly varíations of the densitíes 
of dominant species were plotted (Fig. 8), a sort 
of succession was observed between sorne 
rotifer populations. Conochilus unicornis, for 
example, showed high densities through the 
first months of the study period but afterwards 
it declines, giving place to the rise of C. 
dossuarius, B. havanaensis, B. angularis and 
K. cochlearis populations. As to crustaceans, 
copepods reached their higher densities during 
the cold part of the year (frorn December 1992 
to March 1993), though in May 1993 almost all 
zooplankton densities were also high. Within 
cladocerans, Diaphanosoma brachyurum was 
always found in low den sities , except in July 
1992 when its density peaked over 4 ind P. 
Cladoceran Bosmina longirostris, nearly absent 
in the first four months, increased its 
abundance during the coldest months. 

Indices of diversity, eveness and species 
richness were employed as pararneters to define 
the structure of the zooplankton community in 
the lake. In this analyses, nauplii (copepodites 
included) of calanoid and cyclopoid copepods 
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Fig. 8. Temporal shifts in the total abundance of the zooplankton dominant species. 

were taken as species because they are too 
abundant to ignore them and, if not from a 
taxonomic point of view, they do, in a 
functional sense, add information to the 
community (Carrillo et al. 1987). None of these 
parameters showed significant differences 
(Kruskal-Wallis test) in space, but all of them 
varied significantly in time. The mean values of 
íbis índices were rather low (Hg. 9). In may 
1992, low diversity and eveness point to the 

dominance of sorne taxa. The lowest values for 
this indices were observed in station 5, located 
at the center of the lake (12.5 species, H' = 1.13, 
1'= 0.43), whereas station 9, adjacent to 
Catemaco City, showed the highest values (15.9 
species, H'= 1.71, H'= 0.63). Nevertheless, 
spatial differences in this parameters lacked 
statistical significance even when data were 
grouped in the same way as described before, 
when comparing densities in-between zones. 
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DISCUSSION 

Rotifers, with a relative abundance of 
57.7%, were identified as the dominant taxa 
within the zooplankton community of the Jake, 
followed by copepods (31.6 %), c1adocerans 
(9.04 %) and protozoans (1.5 %). Our results 
differ from those reported by Suárez et al. (1986) 
who, on the basis of samples collected quarterly 
between 1981 and 1982, found copepods to be 
the dominant laxa (40%), followed by 
cladocerans, (2].4%), nauplii of copepods 
(19.73%) and rotifers (7.9%). Since they only 
found four species of rotifers (Brachionus 

havanaensis, Asplanchna priodonta, Keratella 

americana and Filinia sp.), four of copepods 
(Diaptomus albuquerquensis, Eucyclops agilis, 

Macrocyclops albidus and Halicyclops sp.) and 
one c1acoceran (Bosmina longirostris), the 
majority of the species cited herein constitute 
new records for the lake. Within crustaceans, 
Suárez et al. (1986) only found a calanoid 
species which was identified as Diaptomus 

albuquerquensis; nevertheless, the presence of 
dorsal keels in the fifth somite of the specimens 
collected in this study lead us to state that the 
only calanoid copepod inhabiting Lake 
Catemaco is actually Arctodiaptomus dorsalis. 

The scarcity of rotifers in the samples of 
Suárez et al. suggests they used a mesh 
diameter wider than 100 ¡lm (the type of net 

used is not stated in their paper); this could lead 
to the underestimation of the relative abundance 
of rotifers, whereas larger zooplankters, like 
copepods and cladocerans, would be 
overestimated. The absence in om samples of 
sorne of the species recorded by them would 
imply that our collecting was done far from 
shallow nearshore sites, usually richef in 
zooplankton species. Other differences could 
also be attributed to the huge difference in size of 
the samples counted (1342 zooplankters counted 
by Suárez et al., versus 291541 counted by us). 
Observed differences in zooplankton 
composition could thus involve differences in 
the methods used for collectÍon and treatment of 
the samples. However, the posibility of actual 
changes in the zooplankton community in the 
years elapsed between both studies cannot be 
discarded. In Costa Rican lakes, Haberyan et al. 

(1995) found that the zooplankton community 
composition can change completely in a malter 
of a few years. Thus, the probable existence of 
important interannual shifts in the planktonic 
fauna of Lake Catemaco points to the need for 
more studies on an anual basis, as well as on 
Jonger terms. 

According to our results, tlle zooplankton 
community of Lake Catemaco is typical of an 
eutrophic environment. Many species cited by 
Gannon and Stemberger (1978) as indicators of 
eutrophy abounded in OUT samples, at least 
occasionally. Examples of them were rotifers 
Brachionus angularis. B. quadridentatus, 
Keratella cochlearis, Filinia longiseta, 
Polyarthra vulgaris, Trichocerca capucina and 
COllochilus dossuarius, and the cladoceran 
Bosmina longirostris. Furthermore, the 
calanoid copepods: total planktonic crustaceans 
low ratio, proposed by them as a useful 
indicator of the trophic state, points to the same 
conclusion, sin ce only one calanoid species 
was detected within planktonic crustaceans. 

Densities were low for most zooplankton 
populations. Nilssen (1984) has addressed that 
zooplankton communities could be very 
simplified in the tropics, and very low 
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densities are notinfrequentin tropicallakes. In 
Lake Victoria, for instal1ce, Gophen et al. 

(1993) found only five species of copepods 
with den sities from 3 to 106 ¡nd 1-1, six species 
of c1adocerans and 10 species of rotiférs, with 
O to 50 ind 1-1• In lum, in Lake Naivasha 
(Kenya), a lake characterized by the absence of 
vertebrate zooplanktivores and the virtual 
absence ef invertebratepredators, Mavuti and 
Litterick (1981) found three species of 
copepods, 11 cladocerans and 12 rotifers, and 
a total zooplankton density that fluctuated 
between 250 to 60 ind 1-1 troughout the year. 
The low density of the zooplankton in Lake 
Catemaco cannot be eonsidered a symptom of 
food limitation because phytoplankton is very 
rien and, though not all phytoplankton species 
are edible, there is enough biomass to support 
much more zooplankton than that which is 
actually found (Tavera 1996). The explanation 
for these Iow den sities must thus líe in 
ecologícal relationships, like competition and 
predation. Nevertheless, since all the 
collections were made during daytime in 
surrace waters, the low densities observed 
could also involve the occurrence of migratory 
behavior in the zoopiankters. Thus, at the time 
01' the sampling, zooplankters coud be 
concentrated in the deeper layers of the lake, 
searchíng for shelter; this could led to 
underestimate densities, as well as the species 
riehness and composition. Although diel 
vertical migration has not been studied in Lake 
Caternaco, such behavior has been observed in 
a neighboring lake, Laguna Escondida, 17 km 
northward from Catemaco (Torres-Orozco and 
Estrada 1997). 

A SOft of succesion observed in the 
populations during the study (Fig. 8) suggests 
competition, and there are sorne c1ues that 
could be interpreted as evidenees of high 
predation pressure. One of these ís the srnaH 
size of zooplankters, Within the crustaceans 
we didn't found daphnids nor other large 
cladocerans, and taxocenoses appeared 
dorninated by two small copepod species and 
their nauplii and copepodite stages. Since 

predator avoidanee in zooplankton is often 
attained through the reduction of body size 
(Hutchinson,1967), this faet alone suggests 
that predation pressure is high. Furthermore, it 
is well established that large zooplankters are 
eaten by a higher number of predator species 
(Zaret 1980, Dodson 1988), and that increased 
planktivore pressures can lead to the 
extermination of large species and their 
subsequent replacement by smaller ones 
(Brooks 1968, Gannon and Stemberger 1978, 
Zaret and Suffern 1976). 

The most abundant fishes of Lake 
Catemaeo are the shad Dorosoma cf. 
mexicana, (locally named topote), the caracin 
Bramocharax caballeroi and the poecilids: 
Xiphophorus milleri, Xiphophorus n. sp., 
Poecilia catemaconis, Poeciliopsis catemaco, 

and Heterandria n. sp., as well as two native 
cichlid species of Cichlasoma and the exotic 
Tilapia aurea (Miller and Van Conner 1997). 
Almost all of them are planktivorous in sorne 
stage of their life cyc1es. Adults of Dorosoma 

ef. mexicana fed almost exclusively 011 
phytoplankton (Tavera 199�) but, although the 
food preferences of the juveniles of this shad 
have not been studied so far in Lake Catemaco, 
it is known that species of Dorosoma feed on 
zooplankton at early stages (Barger and 
Kilambi 1980, Dettmers and Stein 1992). 

Poecilids are mainly omnivores, and feed on a 
mixture of terrestrial and aquatic invertebrates, 
detritus, algae, and vascular plants (Meffe and 
SneIson .1989); given their opportunistic 
character, they also can be considered as 
important zooplankton predators. 

The yields of !he topote fishery in Lake 
Catemaco reached a mean of 673 ton yrl in the 
80's (Torres-Orozco andPérez-Rojas 1995); 
this could give sorne idea of the magnitude of 
predation pressure imposed by its larvae and 
juveniles on zooplankton. We must add to !he 
aboye pressure the one excerted by poecilids 
and other fish species that, at least at its early 
stages, predate 011 zooplankton. 
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The abundance of the zooplankton 
community showed a temporal pattern of 
variation that correlates inversely with Secchi 
disk transparency (Fig. 3). Thus, since 
'
transparency is a good indicator of 
phytoplankton and organic matter abundance in 
a lake (José de Paggi 1993), this relationship is 
seen as a response of zooplanktic populations to 
an increase in food availability. The shift of the 
physical and chemical features of the lake 
towards eutrophy can also be related with the 
observed changes in zooplankton community 
composition. In lakes where planctivores 
abound, though, it can be difficult to distinguish 
which of these changes come as a result of 
predation, eutrophication or both (Gannon and 
Stemberger 1978). The answer to this question 
requires further studies. 

The monthly fluctuations in rotifer relative 
abundance were directly related with water 
temperature variations (compare figs. 6 and 3). 
!t has becn demonstated that abundance of 
rotifers c10sely follows temperature variations, 
because temperature has a major influence on 
their reproductive rate, feeding, movement and 
longevity (Ruttner-KoJisko 1974, WetzeJ 
1975). From December to March, low water 
temperatures led to a decrease of rotifer 
populations and their replacement by copepods, 
represented mainly by their larvae. 

Regarding spatial variations, zooplankton 
densities in stations located at the center of the 
lake were high when compared to those placed 
in a more peripheral position. Spatial differences 
in densíty seem to be related with prevailing 
winds and the pattern of water currents imposed 
by them. Prevailing winds from the Gulf of 
México enter the Catemaco watershed through 
an opening in the sorrounding sierra located to 
the north of the town of Coy ame, and cross the 
lake in a NE-SW directíon. The wind's direction, 
influenced by the shape of the lake, produces 
water currents that spin c1ockwise, trailing 
sestonic particles off the shores and 
accumulating them in the central area (as in the 
vortex of a swirl). Statíon 7 showed the lowest 

abundan ces throughout the study periodo This 
could be related with the hígh hydrodynarnics of 
the zone, where a constant wind produces high 
turbulence and heavy waves nearshore. These 
condítions disfavour the development of 
zooplankton populations. 

Mean values of the diversity and eveness 
indexes as weIl as species richness calculated 
for this study were rather low and typical of 
eutrophic waters (Carrillo et al. 1987). Also, 
the small body size of zooplanktic specíes, the 
presence of an important number of indicator 
species, the calanoid copepods: other 
planktonic crustaceans low ratio, and the low 
den sities observed, are all indicators of 
eutrophy. Furtherrnore, it is very probable that 
the eutrophication process of Lake Catemaco 
is progressing rapidly; such a tendency was 
observed even in the brief lapse of the months 
considered in this study. Evidences of this are 
the progressive decrease of transparency and 
the substitution of Conochilus unicornis by C. 
dossuarius, an indicator species of eutrophy. 
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RESUMEN 

Entre abril de 1992 y mayo de 1993, se realizaron 

mensualmente recolectas subsuperficiales de zooplancton, 

con red, en nueve localidades del lago. en donde también 
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se determinaron la temperatura superficial, la visibilidad 

del disco de Secchi, el pH y la concentraci6n de oxígeno 

disuelto. Entre las 31 formas de plancton detectadas en las 

distintas submuestras se registraron 14 especies de rotífe­

ros, tres de copépodos, cinco de cJad6ceros y un ostráco­

do, además de protozoarios, principalmente vorticélidos y 

ciliados. Los rotíferos fueron los organismos más abun­

dantes; Brachionus havanaensis fue la especie dominante, 

seguida por Conochilus unicornis, Brachionus angularis, 

Keratella cochlearis y Conochilus dossuarius. Entre los 

contracción de la vegetaci6n y soluci6n de una 

controversia. Interciencia 16: 240-247. 

Dodson, S. 1988. The ecological roll of chemical stimuli 

for the zooplankton: predator-avoidance behaviour in 

Daphnia. Limnol. Oceanogr. 33: 1431-1439. 

Edmondson, W. T. 1959. Fresh water biology. Wiley, New 

York. 1248 p. 

copépodos_destacaron ArctodiapJomusJior-salisy.Mesoq- . .... Dannon,. LE. .... &R . . S.Stemberger.1918. .. Zooplankton._. 

clops edax, además de sus nauplios y copepoditos, y entre (especially crustaceans and rotifers) as indicators of 

los cJad6ceros Diaphanosoma brachyurum, Bosmino lon- water quality. Trans. Amer. Microscop. Soco 97: 16-35. 

girostris, y Bosminopsis sp. Las densidades observadas en 

los grupos dominantes del zooplancton fueron bajas; sin 

embargo, a lo largo del período de estudio se observ6 un 

incremento paulatino en la densidad zooplant6nica total, 

relacionado con una disminuci6n progresiva de la visibili­

dad del disco de Secchi. Las densidades más altas se detec-

taron en los sitios más alejados de la costa. Las variacio­

nes estacionales en la abundancia relativa de los rotíferos 

estuvieron estrechamente relacionadas con las fluctuacio­

nes de la temperatura. Los bajos valores de densidad y di­

versidad, el pequeño tamaño de los zooplancters, la pre­

sencia de un importante número de especies indicadoras y 
la baja razón copepodos calanoides: otros crustáceos 

planctónicos, son todos indicadores de condiciones eutro­

ficas. Además, existen evidencias de que el proceso de eu­

trofización del lago está avanzando aceleradamente. 
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