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ABSTRACT 
The community structure of pelagic copepods was 

obtained from 494 zooplankton samples collected on ten 
cruises made by CICIMAR in the northwest Mexican 
Pacific (31"N 118"W, 22"N 108"W) between 1984 and 
1989. Of the 144 taxa identified, Acartia danae (teni- 
perate-tropical), Calanus pac$cus (transitional), Euckaeta 
marina (tropical), and Pleuromamma abdominalis (tropical) 
were the most important species according to their fre- 
quency of occurrence, abundance, and contribution to 
total variance of the community. C. paczj?cus was domi- 
nant in almost every month sampled. The ratio of the 
abundance of this species to the other three decreased 
from north to south. The abundance of A. danae, E. ma- 
rina, and I? abdominalis changed month by month and 
with latitude. The dominance of C. pac$cus over the 
other species suggests resource partitioning favoring this 
species. The abundance of the two tropical species in- 
creased in summer and autumn, and that of the transi- 
tional species in winter and spring. 

INTRODUCTION 
Key species exploit a common resource in a similar 

way (Root 1967). Sometimes a single species is able to 
exploit most of the available resources. This means that 
the Community structure depends on key species (Paine 
1969) and that the dominant species controls the occur- 
rence of other species. The number of species and their 
relative abundance is what Community ecologists call 
species structure (McGowan and Miller 1980). An im- 
portant aspect of a community species structure that 
seems highly variable is the constancy of the rank order 
of species abundance in time and space. 

The rank order of plankton species changes dramat- 
ically from sample to sample, as McGowan and Miller 
(1980) showed in their paper on larval fish and zoo- 
plankton community structure in the Cahfornia Current, 
as Hernindez-Trujillo and Esquivel-Herrera (1 997) 
showed for the copepod community along the west coast 
of Baja California, and as Palomares-Garcia and G6mez- 

[Manuscript received 5 February 1999.1 

Gutikrrez (1996) showed for the copepod community 
at Bahia Magdalena on the southwest coast of Baja 
Cahfornia Sur. Other studies of the abundance and species 
composition of zooplankton have shown that a few species 
dominate the whole community structure (Longhurst 
1967, 1995; McGowan and Miller 1980; Weikert 1982; 
Palomares-Garcia 1996). These small species groups be- 
come recurrent groups when they occur in the same 
sample more often than can be attributed to chance 
(Fager and McGowan 1963), which means there are 
common factors systematically influencing the occur- 
rence of these groups. 

The purpose of this paper is to identify the key species 
in the copepod community along the west coast of the 
Baja California peninsula between 1984 and 1989 by ex- 
amining abundance, hierarchies, and the constancy of 
the frequency of occurrence of particular species. 

METHODS 
A total of 494 zooplankton samples was obtained on 

10 oceanographic cruises made by the Centro Interdis- 
ciplinario de Ciencias Marinas (CICIMAR; fig. 1). The 
sampling protocol was taken from Smith and Richardson 
(1977): oblique tows of bongo nets equipped with dig- 
ital flowmeters and mesh sizes of 333 and 505 pin were 
made. The adult copepods in the 505 pm net were 
sorted, identified, and counted with the method of 
Hernindez-Trujillo (1991a). Sea-surface temperature 
(SST) data were collected at each station with an Inter- 
Ocean CTD. Additional historical data were obtained 
&om CD-ROM COAD (ORSTROM & NOAA). Cole 
and McLane (1989) divided the study area into three lat- 
itudinal blocks (21"-24"N, 24"-27"N, and 27"-30"N); 
I used their divisions. 

I determined the key species by following three cri- 
teria: (1) occurrence in the cruises 100% of the time, 
(2) great abundance, and (3) contribution to total vari- 
ance of the community according to principal compo- 
nents analysis (PCA). A two-way ANOVA was used to 
test for differences in the mean of key species abundance, 
phytoplankton abundance, SST variability among cruises 
and latitude, season, and latitude (a = 0.05). The PCA 
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Figure 1. The ClClMAR station grid, 1984-89 

method was used to determine recurrent groups of the 
copepod species. I applied this analysis to a matrix with 
abundance values per sampling station after normalizing 
by log-transformation ( x  + 1). 

Microphytoplankton (>20 pm, MF) and nannophy- 
toplankton (5-20 pm, NF) data were from Hernindez- 
Trujlllo et al. (unpublished data). I analyzed the key species 
abundance with SST and phytoplankton (MF and NF) 

by season using regression of Pearson product-moment 
( P  < 0.05) to indicate trends between variables and not 
to represent the functional forms of causal mechanisms 
(Mullin 1998). 

RESULTS 
A total of 144 copepod species was identified. From 

this assemblage 11 species (Pleuromamma abdominalis, 
Euchaeta marina, Pavacalanus parvus, Calanus pac$cus, Pleu- 
romamma gracilis, Rhincalanus nasutus, Labidocera acut$ons, 
Euchaeta longicornis, Acartia danae, Subeucalanus subcrassus, 
and Scolecithrix danae) were found in every cruise. I found 
that 4 were dominant, and named them key species: Acartia 
danae, Calanus pacEficus, Euchaeta marina, and Pleuromamma 
abdominalis. Their mean abundances by cruise are shown 
in table 1. 

The relative abundance of A. danae, C. pac$cus, E .  
marina, and l? abdominalis showed high variability dur- 
ing the period studied (table 2). Those changes can be 
seen in the changes of species rank within the commu- 
nity structure. 

The ANOVA for A. danae, E .  marina, and l? abdom- 
inalis shows significant differences by month ( P  < 0.05) 
but not for latitude factor ( P  > 0.05). The ANOVA for 
C. paclficus showed that Ho was rejected for both month 
and latitude factor ( P  < 0.05; table 3 ) .  

Seasonally, the ANOVA (table 4) showed that A. danae 
abundance was not hfferent by temporal and geographical 
factors ( P  > 0.05). The remaining key species showed 

TABLE 1 
Average Abundance (Org . 1,000 m-3) of  Copepod Key Species by Cruise on the West Coast of Baja California, 1984-89 

Cruise number 8401 8405 8505 8508 8605 8611 8707 8710 8807 8906 

Species ( n  )” 77 38 37 42 67 68 52 72 69 58 

Acartia danae 705 9,719 1,420 118 503 48 4,954 474 279 252 
Calanus pac$cus 1,034 334,777 58,319 7,530 70,060 569 100,254 6,251 38,368 25,675 
Euchaeta marina 1,325 1,402 324 825 354 1,023 345 1,786 757 339 
Pleuromamma abdominalis 1,994 19,690 1,595 713 965 1,163 1,293 73 1 1,222 910 

.‘ns = number of species identified by cruise. 

TABLE 2 
Relative Abundance and Rank of Key Species in the Copepod Community by Cruise 

on the West Coast of Baja California, 1984-89 

Acartia danae Calanus p a c f b s  Euchaeta marina Pleuromamma abdominalis 

Cruise Percentage Rank 

8401 
8405 
8505 
8508 
8605 
8611 
8707 
8710 
8807 
8906 

4.8 5 
1.4 5 
1.7 5 

<1.0 16 
11.0 4 
<1 .0 38 

3.3 2 
<l.O 25 
<l.O 11 
<1.0 15 

Percentage Rank 

8.9 4 
85.8 1 
81.5 1 
60.2 1 
96.2 1 

9.4 4 
92.7 1 
36.2 1 
84.5 1 
88.2 1 

Percentage Rank 

13.7 2 
<1.0 11 
11.0 17 
13.3 2 
41.0 7 
13.8 1 
< I  .0 8 

8.7 3 
1.2 4 

<1.0 7 

Percentage Rank 

18.9 1 
3.3 3 
1.6 6 
3.1 5 

<1.0 3 
6.4 7 

<1.0 5 
2.5 8 
2.0 3 
1.9 2 
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TABLE 3 
Two-way ANOVA of the Effect of  Month and 

Latitude on the Variability of Key Species Abundance 
on the West Coast of Baja California, 1984-91 

Source D F  MS F P H,, 

TABLE 4 
Two-way ANOVA of How Season and Latitude 

Affect the Variability of Key Species Abundance on 
the West Coast of Baja California, 1984-91 

Source D F  MS F P H, 
Acartia danae 
Month 10 
Latitude 2 
Residual 194 
Total 206 

Calanus pacfuus 
Month 10 
Latitude 2 
Residual 450 
Total 462 

Euchaeta marina 
Month 10 
Latitude 2 
Residual 300 
Total 312 

Pleuromamma abdominalis 
Month 10 
Latitude 2 
Residual 287 
Total 299 

2.6E09 
1.6E07 

75359057 

5.6E11 
1.0Ell 
7.1E10 

8359116 
41191 

3468813 

1.3E09 
3.8E08 
4.4E08 

3.530 
0.225 

8.007 
1.494 

2.410 
0.012 

3.246 
0.949 

4 . 0 5  
20.05 

4 . 0 5  
4 . 0 5  

<0.05 
>0.05 

<0.05 
>0.05 

Rejected 
Accepted 

Rejected 
Rejected 

Rejected 
Accepted 

Rejected 
Accepted 

Acartia danae 
Season 3 1.5E08 3.530 >0.05 Accepted 
Latitude 2 9.4E06 0.225 >0.05 Accepted 
Residual 
Total 206 

Calanus pacfuus 
Season 3 6.0E11 7.760 C0.05 Rejected 
Latitude 2 1.7E11 2.223 >0.05 Accepted 
Residual 457 7.8E10 
Total 462 

Euchaeta marina 
Season 3 16012152 4.568 <0.05 Rejected 
Latitude 2 173327 0.049 >0.05 Accepted 
Residual 
Total 312 

Pleuromamma abdominalis 
Season 3 l.lE09 2.753 10.05 Rejected 
Latitude 2 4.6E08 1.076 >0.05 Accepted 
Residual 294 4.3E08 
Total 299 

201 83639810 

307 3505532 

sigmficant differences between season ( P  < 0.05) but not 
for latitude ( P  > 0.05). 

The PCA shows the spatial representation of the abun- 
dance and the relation of copepod species with the first 
two principal components. For each cruise the vari- 
ance of the two first components, obtained by the PCA 
applied to the matrix of copepod abundance, is shown 
in table 5. 

The first component is identified with a set of vari- 
ables that determines the differential abundance of each 
species; therefore all species have a positive correlation 
with this component. The groups are separated accord- 
ing to the density of the species that constitute them. 
The second component is identified with the SST, sep- 
arating the species that have high abundance in warm 
or cold waters. 

Figures 2 and 3 illustrate the dispersion diagram of 
the first two components for each cruise. The graphs have 
a point for each species, and the disposition of points 
spatially represents the relation between the abundance 
distributions of the species with respect to the first two 
components, which account for between 92% (August 
1986) and 51% (November 1986) of the total variance. 

The graphs show the key species position in bidmen- 
sional hyperspace according to their relative abundance 
and distribution. For almost all cruises, the key species 
position is separate from the other copepod species. 

Figure 4 shows the seasonal relation between key 
species abundance and the SST for all 10 cruises over 
the 6 years. On  the basis of linear regression, in winter, 
spring, and autumn (except for E.  murinu), the abun- 

TABLE 5 
Percent of Variance of First Two Principal Components 

(Cl,  C2), the Cumulative Percentage (E Variance), 
and Number of Samples by Cruise (n) 

Cruise c1 c 2  Z Variance n 

8401 
8405 
8505 
8508 
8605 
861 1 
8707 
8710 
8807 
8906 

47.02 
64.35 
74.13 
88.38 
87.16 
39.27 
86.26 
49.65 
44.55 
81.12 

9.75 
18.65 
7.98 
3.93 
4.67 

12.52 
5.61 

16.22 
23.39 
7.54 

56.78 
83.01 
82.11 
92.31 
91.83 
51.79 
91.87 
65.88 
67.94 
88.67 

47 
68 
38 
47 
61 
57 
39 
62 
37 
38 

dance of the key species was inversely related to SST. 
In autumn there was a positive relation of the key species 
and SST (table 6). 

The abundance of copepod key species related to 
phytoplankton abundance (figs. 5 and 6) shows that in 
winter the greater abundance of key species was observed 
mainly in the microphytoplankton abundance range of 
500 to 5,000 cell/L and for nannophytoplankton be- 
tween 2,000 and 5,000 cell/L. In spring there was a wide 
range in copepod abundance (10 to 500,000 org/1,000 
m3) associated with microphytoplankton abundance 
between 100 and 25,000 cell/L. Calanus pacijcus was 
clearly more abundant in comparison with the other key 
species. For nannophytoplankton, the highest copepod 
abundance was associated with 5,000 to 25,000 cell/L. 
Again, C. pucijcus was more abundant than the other 
copepod species. 
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Figure 2. Dispersion diagrams of the two first principal components for cruises 8401 (a), 8405 (b), 8505 (c), 8508 ( d ) ,  8605 (e) ,  and 861 1 ( f ) .  
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Figure 3. Dispersion diagram of the two first principal components for cruises 8707 (a),  8710 (b), 8807 (c), and 8906 (d ) .  

In summer the key species abundance was similar to 
that in spring, and occurred with concentrations of mi- 
crophytoplankton between 100 and l -  10‘ cell/L. For 
nannophytoplankton, abundance, as well as the key species, 
was similar to the microphytoplankton, but the main 
abundance of copepods occurred between 5,000 and 
25,000 cell/L. For both phytoplankton size fractions, C. 
pucijcus was the dominant species. 

In autumn the abundance of copepods decreased to 
10-25,000 org./1,000 m3 and occurred at concentra- 
tions of microphytoplankton between 125 and 5,000 
ceU/L. For nannophytoplankton, the larger key species 
abundance was observed in the range of 5,000 and 60,000 
ceU/L. For both size fractions, the key species abundance 
was similar, without dominance of any one species. 

The linear regression of the abundance of key species 
and MF showed an inverse relation for all species in 
winter, and a positive relation in the other seasons. For 
NF, a similar situation was observed for winter but not 
for the other seasons, in which there were negative cor- 
relations for A. dunue in summer and autumn, and for 
I? ubdominulis in autumn (tables 7 and 8). 

TABLE 6 
Product-Moment Correlation between Copepod 

Key Species and SST on the West Coast of 
Baja California, 1984-89 

Algebraic formula r r2 N 
Winter 
A. danae 
C. pac$cns 
E .  marina 
P. abduminalis 

Spring 
A.  danae 

E. marina 
P. abdominalis 

Summer 
A. danae 

E.  marina 
P. abdominalis 

Autumn 
A.  danae 
C. pac$cus 
E.  marina 
P. ubdomirralis 

C. pacgcus 

c. pac$cus 

Y = 10.3 - 0 . 2 4 0 ~  + eps 
Y = 14.1 - 0 . 4 1 0 ~  + eps 
Y = 13.3 - 0 . 3 6 0 ~  + eps 
Y = 14.5 - 0 . 4 3 0 ~  + eps 

Y = 9.6 - 0 . 1 7 7 ~  + eps 
Y =  11.7 - 0.122x+eps 
Y = 7.0 - 0 . 0 8 4 ~  + eps 
Y = 8.6 - 0 . 1 0 5 ~  + eps 

Y = 10.4 - 0 . 2 3 3 ~  + eps 
Y = 15.8 - 0 . 3 2 2 ~  + eps 
Y = 2.6 + 0 . 1 0 8 ~  + eps 
Y = 6.8 - 0 . 0 3 0 ~  + eps 

Y = 16.3 + 0 . 8 8 5 ~  + eps 
Y = 1.9 + 0 . 2 0 ~  + eps 
Y = 0.5 + 0 . 2 3 7 ~  + eps 
Y = 5.9 + 0 . 0 0 9 ~  + eps 

-0.25 0.07 32 
-0.44 0.19 40 
-0.32 0.11 47 
-0.42 0.18 42 

-0.15 0.02 97 
-0.10 0.01 207 
-0.08 0 73 
-0.09 0 126 

-0.38 0.14 57 
-0.43 0.18 112 

0.20 0.04 77 
-0.06 0 69 

0.83 0.69 17 
0.25 0.06 89 
0.40 0.16 98 

56 0.01 0 

Note: Bold type indicates significant ( P  < 0.05) 
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TABLE 7 
Product-Moment Correlation between Copepod 

Key Species and Microphytoplankton on the West Coast 
of Baja California, 1984-89 

Algebraic formula r r2  N 

Winter 
A. danae Y = 7.1 - 0.179x + eps -0.15 0.02 30 
C. pacijcus Y = 7.9 - 0 . 2 2 4 ~  + eps -0.15 0.02 35 
E. manna Y = 6.6 - 0 . 0 5 4 ~  + eps -0.03 0.01 42 
P. abdominalis Y = 8.9 - 0 . 3 2 2 ~  + eps -0.27 0.07 37 

Spring 
A. danae Y = 1.7 + 0 . 5 3 8 ~  + eps 0.54 0.30 43 
C. pacijcus Y = 8.5 + 0 . 0 7 9 ~  + eps 0.05 0 88 
E. marina Y = 4.1 + 0 . 1 4 3 ~  + eps 0.13 0.01 26 
P. abdominalis Y = 5.8 + 0 . 0 0 6 ~  + eps 0 0 47 

Summer 
A. danaa Y = 1.9 + 0 . 3 6 7 ~  + eps 0.42 0.18 38 
C. pacijcur Y = 4.6 + 0 . 4 6 5 ~  + eps 0.42 0.17 77 
E. marina Y = 3.5 + 0 . 2 2 7 ~  + eps 0.31 0.09 53 
P. abdominalis Y = 4.4 + 0 . 2 2 2 ~  + eps 0.25 0.06 47 

Autumn 
A. danae Y = 1.9 + 0 . 3 9 8 ~  + eps 0.46 0.21 15 

E. marina Y = j .7 + 0 . 0 9 2 ~  + eps 0.10 0 72 
P. abdominalis Y = 5.5 + 0 . 0 9 4 ~  + eps 0.14 0.02 40 

Note: Bold type indicates significant ( P  < 0.05). 

C. pacijrus Y = 6.1 + 0 . 0 9 4 ~  + eps 0.08 0 62 

DISCUSSION 
During the period studied in central and southern 

Baja California, a large proportion of the variability in 
the abundance of the copepod community was attrib- 
uted to the 11 most frequent species, and more partic- 
ularly to the named key species. These species never 
disappeared from the studied area; on the contrary, their 
abundance exhibited an important fraction of the total 
copepod community. 

Calanus pac$cus has been characterized as a transi- 
tional species of oceanic and subsurface distribution 
(Fleminger 1967). They occur, and are abundant, along 
the California and Baja California coasts. This holds true 
in the present study for the central and southern Baja 
California areas. The copepods A.  danae (temperate- 
tropical species of wide north-south and inshore-offshore 
dstribution), and I? abdominalis (tropical species, oceanic 
and epipelagic distribution) have been characterized 
as the most frequent species between central California 
and southern Baja California (Fleminger 1964; Bowman 
and Johnson 1973). The copepod E. marina (tropical- 
subtropical species, oceanic and subsurface distribu- 
tion) has also been found in the study area, where it is 
less abundant than the other three copepod species. 

In the study area A. danae, E.  marina, and I? abdomi- 
nalis predominated in the copepod community, had sim- 
ilar abundances, and showed changes of rank, month to 
month and by latitude. The latitudinal monthly abun- 
dance differences found for three key species mean that 
the change of the dominant species was affected by the 

TABLE a 
Product-Moment Correlation between Copepod 

Key Species and Nannophytoplankton on the West Coast 
of Baja California, 1984-89 

Algebraic formula I r2  N 

Winter 
A. danae Y =  7.4 - 0 . 2 1 1 ~  + eps -0.18 0.03 30 
c. pacificus Y = 8.3 - 0 . 2 5 6 ~  + eps -0.23 0.05 35 
E. marina Y = 9.5 - 0 . 4 2 ~  + eps -0.32 0.10 42 
P. abdominalis Y = 8.3 - 0 . 2 0 4 ~  + eps -0.22 0.05 37 

Spring 

C. pac$cus Y = 8.5 + 0 . 0 7 9 ~  + eps 0.27 0.07 88 
E. marina Y = 4.1 + 0 . 1 4 3 ~  + eps 0.18 0.03 26 
P. abdominalis Y = 5.8 + 0 . 0 0 6 ~  + eps 0.22 0.04 46 

Summer 
A .  danae Y = 3.0 + 0 . 2 3 4 ~  + eps 0.26 0.07 39 

A. danae Y = 1.7 + 0 . 5 3 8 ~  + eps -0.01 0 44 

C.  pac$cus Y = 6.9 + 0 . 1 5 4 ~  + eps 0.10 0.01 79 
E. marina Y = 4.6 + 0 . 0 6 2 ~  + eps 0.06 0 54 
P. abdominalis Y = 3.6 + 0 . 2 9 6 ~  + eps 0.29 0.08 48 

Autumn 
Y = 6.9 - 0 . 2 4 6 ~  + eps -0.13 0.01 15 A. danae 

C. pac$cus Y = 6.3 + 0 . 0 5 4 ~  + eps 0.04 0 62 
E. mnrina Y = 4.8 + 0 . 1 6 7 ~  + eps 0.17 0.03 72 

Note: Bold type indicates significant ( P  < 0.05). 

P. abdominalis Y = 6.3 - 0.017x + eps -0.01 0 40 

season of sampling and not by the geographic position 
of the sampling stations. 

The assemblage reflects the complexity of the cope- 
pod community in the area studied, as well as its struc- 
tural dynamics. The three key species maintained their 
abundance below that of C. pac$cus during the study 
period (except for summer) in each of the latitudinal 
blocks. For C. pac$cus, I found spatial and temporal abun- 
dance heterogeneity in the study area. The dominance 
of C. pacijcus over the remaining key species was shown 
in time and space. Its abundance was higher in the north, 
decreasing to the south. However, the seasonal pattern 
differed because A. d a m e  abundance did not differ over 
time or space, and the remaining key species had tem- 
poral, but not geographic differences. 

Temperature was found to be significant for all cope- 
pods. The type of correlation, either positive or nega- 
tive, relies on the species’ ecological habits: for tropical- 
subtropical species, maxima occurred during the warm 
period, and for the transitional species during cold pe- 
riods. The PCA also suggests that the first component 
was temperature, influencing the variation of abundance 
and geographcal hstribution of the copepods. The abun- 
dance of key species related to the SST shows this ef- 
fect. The habitat of the key species was another factor 
contributing to the species assemblages. Colebrook (1977) 
found similar results for the copepods in the California 
Current system in 1955-59. 

The variance of the first factor obtained by PCA in 
each cruise shows that the variability of the abundance 
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of copepod species in the Baja California peninsula area 
is linked to the structure of the environment, as Dessier 
and Donguy (1987) showed for epiplanktonic copepods 
in the eastern tropical Pacific. The greatest abundance 
of C. pac$cus along the west coast of Baja California co- 
incides with the strongest equatorward surface flow of 
the California Current, March through May, and their 
lowest abundance with an equally strong poleward flow, 
July through September (Lynn and Simpson 1987; Parks 
et al. 1997). The SST had an important effect on the 
seasonal spatial distribution and abundance of the key 
species, because in each season they were limited to wa- 
ters in a specific temperature range. 

The observed relations of micro- and nannophyto- 
plankton with the fluctuations in copepod abundance 
probably reflect changes in the hydrological regime of 
the area. The abundance of micro- and nannophyto- 
plankton showed a negative correlation with the abun- 
dance of all key species in winter; this could indicate 
that in the studied area the copepods showed some pref- 
erence for food other than phytoplankton. For the re- 
maining seasons the abundance of phytoplankton showed 
positive relations with almost all copepod abundances, 
especially for C. pac$cus. 

The importance of the seasonal phytoplankton abun- 
dance differed for each key species over the study period, 
especially for C. pac$cus, whose abundance was higher 
than the other copepod species at low and high concen- 
trations of cells (except in winter for both MF and NF 
fraction size). The relation between the abundance of the 
key species and the phytoplankton suggests that resource 
distributions and niches were slanted to C. pac$cus to 
maintain high abundance levels for almost all concentra- 
tions of phytoplankton recorded, accordmg to Hernindez- 
Trujillo (1991b) and Mullin (1991, 1994, 1995). 

Other oceanographic variables could be expected to 
influence the variability of abundance of the copepods 
in the study area. One is the warming and cooling by 
El Niiio and La Niha episodes in the eastern Pacific, 
which affect the fauna and flora of the study area (Palo- 
mares-Garcia and G6mez-Gutikrrez 1996; Hernindez- 
Trujillo and Esquivel-Herrera 1997; Girate-Lizirraga 
and Siqueiros-Beltrones 1998). In addition, more ob- 
servations on the copepod community structure have to 
be made to demonstrate whether the key species ex- 
tracted really represent the most important species. 

To explore the functional relation between copepod 
species and environmental factors, we need a complete 
and continuous data set. The data indicated, at least dur- 
ing the period studied, that an important proportion of 
the variability of copepod abundance, represented by the 
4 key species, can be associated with SST and phyto- 
plankton abundance, both associated with the strength 
of the California Current. 

CONCLUSIONS 
Acartia danae, Calanus pac$cus, 

Pleuvomamma abdominalis were the 
Euchaeta marina, and 
key copepod species 

in the 1984-89 period. The dominance of C. pac$cus 
in comparison to the other key species was the most 
important feature of the copepod community. The vari- 
ability of the key species abundance was dependent on 
the SST and the phytoplankton abundance. The warm 
and cool episodes should be isolated to get the normal 
pattern of variation of the key species. The variability 
of distribution and abundance of C. pac$cus suggests ex- 
tensive resource partitioning along the west coast of the 
Baja California peninsula. 
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