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Abstract The community structure of caprellids inhabiting
two species of seagrass (Cymodocea nodosa and Zostera
marina) was investigated on the Andalusian coast, southern
Spain, using uni and multivariate analyses. Three meadows
were selected (Almeria, AL; Mélaga, MA; Cadiz, CA), and
changes in seagrass cover and biomass were measured from
2004 to 2005. Four caprellid species were found; the den-
sity of Caprella acanthifera, Phtisica marina and Pseudo-
protella phasma was correlated to seagrass biomass. No
such correlation was found for Pariambus typicus, probably
because this species inhabits sediments and does not cling
to the seagrass leaves. We recorded a significant decrease in
seagrass cover and biomass in MA due to illegal bottom
trawling fisheries. Phtisica marina and P. typicus were
favoured by this perturbation and increased their densities
after the trawling activities. A survey of reports on caprel-
lids in seagrass meadows around the world showed no clear
latitudinal patterns in caprellid densities (ranging from 6 to
1,000 ind/m? per meadow) and species diversity. While
caprellid abundances in seagrass meadows are often very
high, the number of species per meadow is low (range 1-5).
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Introduction

Caprellids are small marine peracaridean crustaceans,
which inhabit algae, hydroids, ascidians, anthozoans, bry-
ozoans, sponges and seagrasses (McCain 1968; Guerra-
Garcia 2001). They feed on suspended materials, prey on
other organisms, or graze on epibiotic fauna and flora
(Caine 1974; Guerra-Garcia et al. 2002; Thiel et al. 2003),
and they are important prey for many coastal fish species
(Caine 1987, 1989, 1991). Caprellids are morphologically
well adapted to cling to the substrata; with their pereopods
they can firmly hold onto branches of algae, seagrass, bry-
ozoans and hydrozoans. The pleopods, which are used for
swimming in other amphipod crustaceans, are very reduced
in caprellids; therefore, although caprellids can swim
(Caine 1979a) there are not very efficient swimmers. How-
ever, caprellids can be distributed passively by clinging to
artificial (buoys, ropes, litter) and natural (macroalgae)
floating materials, so the cosmopolitan distribution of many
littoral caprellid species might be facilitated by the fact that
they are often associated with fouling communities on
floating objects (Thiel et al. 2003). Recently, caprellids
have also been found to be useful bioindicators of marine
pollution and environmental stress (Guerra-Garcia and Gar-
cia-Goémez 2001; Ohji et al. 2002; Takeuchi et al. 2004;
Guerra-Garcia and Koonjul 2005). Although amphipods
(gammarids and caprellids) are regular inhabitants of sea-
grass meadows, there is a lack of ecological and behav-
ioural studies on the caprellid communities associated to
seagrasses.

Seagrasses are distributed worldwide (600,000 km? of
the marine bottoms are covered by these spermatophytes)
and play an important role in the general coastal dynamics
and biology (Larkum et al. 1989; Templado 2004). When
compared with neighbouring areas, the meadows reveal

@ Springer



190

Helgol Mar Res (2008) 62:189-199

higher abundances and species richness (Edgar et al. 1994).
The main factors contributing to this improvement in biodi-
versity are availability of microhabitat, protection from pre-
dators, trophic resources, sediment settling, hydrodynamic
force reduction (see Pranovi et al. 2000). Seagrass beds of
the temperate zone support large numbers of invertebrate
species and individuals, thereby providing abundant food
for fishes, compared to adjacent unvegetated areas (Nakam-
ura and Sano 2005). At European coasts, four native sea-
grass species are known, which are all distributed along the
littoral of Andalusia, southern Spain: Zostera marina Lin-
naeus, Cymodocea nodosa (Ucria) Ascherson, Posidonia
oceanica (Linnaeus) Delile and Zostera noltii Hornemann.
In spite of the abundance of these seagrass meadows in
southern Spain, caprellid communities associated to these
plants have been scarcely studied, and the only records of
caprellids from these habitats come from general faunistic
or ecological studies (Edgar 1990; Sanchez-Jerez and
Ramos Espla 1996; Rodriguez-Ruiz etal. 2001; Luque
et al. 2004; Ballesteros et al. 2004). This lack of informa-
tion is also applicable to other areas around the world
(Takeuchi and Hino 1997).

Because of the ecology and economic importance of sea-
grass meadows, their protection has been proposed in
recent legislation at local, national and international level.
Seagrass meadows at the Andalusian coast have been
decreasing steadily. In addition to natural processes,
anthropogenic factors are likely to have influenced this
decline (Sdnchez-Jerez and Ramos-Espld 1996). Besides
the increasing of urban and industrial areas in the littoral
zone, there is an important effect of the bottom trawling
fisheries. Large numbers of trawlers usually work illegally
over seagrass meadows, causing physical degradation and
critical regression of the meadows. In fact, although varia-
tion in structural complexity in seagrass may well be pro-
duced by other environmental factors, human activities
such as trawling play a very important role in the SE of the
Iberian Peninsula (Sdnchez-Lizaso etal. 1990). For all
these reasons, a research programme on seagrass meadows
of the coast of Andalusia, southern Spain was initiated in
2004. The project, supported by the Environmental Agency
of the Andalusian Government, is intended to control and
detect temporal changes in seagrass biomass, density, cover
and associated fauna. To properly assess changes in the

Table 1 Characteristics of the three seagrass meadows sampled

extent of seagrass meadows throughout time, sampling
effort was mainly focused on meadows edges. As a part of
this general project, we studied of the community structure
of the caprellid amphipods associated to three seagrass
meadows of the Andalusian coast during the years 2004
and 2005, using uni and multivariate approaches. Further-
more, as one of the studied seagrass meadow was severely
affected during the study by trawling fisheries, we also
tested the responses of caprellids to seagrass regression
produced by trawlers.

Methods
Study sites

The three seagrass meadows selected for the present study
are distributed along the oriental coast of Andalusia
(Fig. 1). At the occidental coast, water transparency is sig-
nificantly lower and no seagrass can be found. The main
characteristics of the three selected meadows are given in
Table 1.

Iberian
Peninsula

Andalusia

Atlantic Ocean

200 km
—

AFRICA

Fig. 1 Study area showing the location of the three selected seagrass
meadows. CA Cadiz, MA Malaga, AL Almeria

Code Locality Coordinates Seagrass species Surface (m?) Depth (m) Biomass (g/mz)
AL Los Genoveses (Almeria) 36°44.9'N-02°06.6'W Cymodocea nodosa 10,000 10-11 49
MA Maro (Malaga) 36°44.5'N-03°47.6'W Zostera marina 55,000 11-16 55
CA Tarifa (Cadiz) 36°01.1'N-05°37.2'W Cymodocea nodosa 30,000 11-17 44
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Sampling procedure
Estimation of changes in seagrass cover

Once the exact location and dimensions of the three sea-
grass meadows had been checked using SCUBA, the four
edges (north, south, east and west) were located. On each
edge, 6 fixed quadrats of 1 x 1 m* (Fig.2) were marked
with sheaves for monitoring the seagrass cover through
time. Each quadrat (24 for each meadow, 72 in total) was
photographed and, using image analysis, divided into 64
subsquares. In each subsquare the seagrass presence-
absence was checked and the cover of the quadrat was
express as the percentage of presence numbers from the
total (64 subsquares). Cover was measured in summer 2004
and 2005.

Estimation of seagrass biomass and caprellid composition

On each edge five random samples of 15 x 15 cm?
(Fig. 2) were collected in summer 2004 and 2005. Sam-
ples were sieved (mesh size of 0.5 mm), fixed in ethanol
85% and stained with bengal rose. In the laboratory,
caprellid amphipods were sorted and identified to spe-
cies level under a binocular microscope. Seagrass of
each sample was separated and the biomass (dry weight)
measured.

Fixed squares of 1x1 m2 for measuring
N changes in seagrass cover from 2004 to 2005

Sediment characteristics

Three samples of sediment were collected from each sea-
grass meadow in summer 2004 and 2005. Sediment sam-
ples were stored at —20°C in pre-cleaned glass jars until
analysis. Granulometry was determined by Buchanan and
Kain’s method (Buchanan and Kain 1984). Organic con-
tents were analysed by ashing samples of sediment to
500°C for 6 h and re-weighing (Estacio et al. 1997).

Statistical analysis

Variations in sediment granulometry and organic matter
between 2004 and 2005 were tested using one-way
ANOVA after verifying the normality of the data (Kol-
mogorov—Smirnov test) and the homogeneity of variances
(Levene test).

The influence of location and time (year 2004 vs. 2005)
on cover and biomass of the seagrass was analyzed using
two-way ANOVA. Variations of the seagrass biomass and
cover between 2004 and 2005 and changes of caprellid den-
sities for each seagrass meadow were tested using Kruskal—
Wallis test.

To explore the relationship between caprellid density
and seagrass biomass, correlation analyses were conducted.
The affinities among seagrass based on caprellid species
were established by cluster analysis using UPGMA

o)

i
Quadrats of 15x15 cm? for estimating the
seagrass biomass and caprellid density

TR

[

SEAGRASS MEADOW

N T

Fig. 2 Sampling design

B
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method. Multivariate analyses were carried out using the
PRIMER (Plymouth Routines in Multivariate Ecological
Research) package (Clarke and Gorley 2001). For univari-
ate analyses, the BMDP (BioMedical Data Programs) was
used (Dixon 1983).

Results
Sediment characteristics

The seagrass meadows of Almeria (AL) and Cadiz (CA)
were dominated by fine sands while in the seagrass of
Milaga (MA) very fine sands predominated (Fig.3). The
seagrass of MA was affected by trawling activities from 2004
to 2005. As a result, a significant change in granulometry was
measured (an increase in fine sand, F =21.7, P <0.05, and a
decrease in very fine sand, F = 39.3, P < 0.01). As to organic
matter (Fig. 4), there were no significant differences between
2004 and 2005 for the three studied meadows.

Seagrass cover and biomass

Using the fixed squares of 1 x 1 m? to estimate changes in
cover, we measured a significant decrease of seagrass cover

100% 1

50%

0% S T T T T 1

2004 2005 2004 2005 2004 2005

F3 silt-clay (<0.063 mm) [0 Medium sand (0.5-0.25 mm)
B Very fine sand (0.125-0.063 mm) EB Gross sand (1-0.5 mm)
£ Fine sand (0.25-0.125mm) L] Very gross sand (2-1 mm)

[ Gravel (>2 mm)

Fig. 3 Particle size distribution in the sediments of the three studied
seagrass meadows for 2004 and 2005. Values are means of three repli-
cates each. AL Almeria, MA Mdlaga, CA Céadiz
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Fig. 4 Organic matter content of the sediments in the three studied
seagrass meadows for 2004 and 2005 (means and SD); AL Almeria,
MA Mdlaga, CA Cadiz

(from 57 to 17%, Kruskal-Wallis (K) = 32.4, P < 0.001) in
Milaga (MA), probably due to the effect of fishing trawlers
in the area. The effect was also significant for seagrass bio-
mass in MA (from 55 to 23 g/m? K =182, P<0.001)
(Fig. 5). When pooled data for all seagrass meadows were
analysed using two-way ANOVA, significant differences in
cover and biomass were measured for both location (AL,
MA or CA) and year (2004 or 2005) (Table 2). However, a
significant interaction was also measured between the two
factors, due to the divergent behaviour of the Madlaga
meadow.

Caprellid community

Four caprellid species were found during the present study:
Caprella acanthifera (Leach, 1814), Pariambus typicus
(Kroyer, 1844), Phtisica marina Slabber, 1769, and
Pseudoprotella phasma (Montagu, 1804). Species abun-
dances for the three studied seagrass meadows are given in
Fig. 6. Phtisica marina and P. typicus were the dominant
species, while P. phasma was largely restricted to Almeria
and Caprella acanthifera was only found in Cadiz.

In Almeria (AL) and Céadiz (CA) there were no signifi-
cant differences in caprellid densities between 2004 and
2005. However, a significant increase in number of speci-
mens were measured for P. marina and P. typicus in M4l-
aga (MA), probably as a result of the perturbation
associated with trawling activities (P.marina, from 5.9 to
15.7 ind/225 cm?, K = 9.8, P < 0.05; P. typicus, from 0.6 to
3.1ind/225 cm?, K = 4.4, P < 0.05).
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Fig. 5 Seagrass cover and biomass for 2004 and 2005 in the three
studied meadows (means and SD); AL Almeria, MA Malaga, CA
Cadiz; * P < 0.001

For both 2004 and 2005 the caprellid community,
although consisting only of four species, allowed for dis-
criminating among the three meadows, according to the

cluster analysis (Fig. 7). Each meadow was characterised
by a specific composition and/or abundance of the caprellid
community.

The density of P. marina, P. phasma and C. acanthifera
was significantly correlated to the seagrass biomass
(r=0.51, 0.40 and 0.50, respectively; P < 0.05) while there
was no correlation for P. typicus.

Discussion
Caprellid community on Andalusian seagrasses

The four caprellid species found in the studied seagrass
meadows, C. acanthifera, P. marina, P. phasma and P. typ-
icus, are common species on many different substrata (see
Guerra-Garcia 2001). Phtisica marina is a cosmopolitan
species that lives on algae, hydroids, ascidians, anthozoans,
sponges, bryozoans and sediments (Guerra-Garcia 2001). It
can bear stressed areas of low hydrodynamics and high
rates of sedimentation and organic matter (Guerra-Garcia
and Garcia-Gémez 2001). Caprella acanthifera is also
widely distributed in the Mediterranean, being especially
abundant on algae, but also associated with a variety of
substrata. Pseudoprotella phasma is usually associated with
hydroids, but can be found also on algae, anthozoans and
sediment. Pariambus typicus has been found mainly on
sediments and also associated with echinoderms (Guerra-
Garcia 2001). Consequently, no specific associations could
be established between these caprellids and seagrass spe-
cies; however, specific associations between caprellids and
seagrass species have been reported in other areas (e.g.
Caprella japonica living on the seagrass Phyllospadix iwat-
ensis in Japan, Takeuchi and Hino 1997). Although there is
a lack of studies dealing with caprellids on seagrass around
the Iberian Peninsula, the caprellid composition is very
similar in the four seagrass species (Table 3).

Caprellids may play an important role in seagrass mead-
ows. Caprellids living on seagrass are important prey for
many fishes (Caine 1991; Horinouchi et al. 1998; Rodri-
guez-Ruiz etal. 2001; Sanchez-Jerez et al. 2000). Some
species of fishes associated with seagrass meadows con-
sume primarily caprellids, especially during juvenile stages
(see Kwak et al. 2005). In fact, in shallow water ecosys-
tems, caprellidean and gammaridean amphipods are consid-
ered to be one of the most important prey items for fishes,
especially for those less than 10 cm in body length (Takeu-
chi and Hino 1997). Furthermore, the amphipod and gastro-
pod grazers are very important in controlling periphyton
and ephiphytes of seagrass (Jernakoff and Nielsen, 1997).
For example, Caine (1980) reported that in the absence of
Caprella laeviuscula, periphyton biomass increased by
411% in Z. marina beds.
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Table 2 Two-way ANOVA results for the influence of the location (AL, MA, CA) and year (2004, 2005) on the seagrass cover and biomass

(*p < 0.05, #¥p < 0.01)

Source of variation Cover (%) Biomass (g/225 cm?)
Mean + SE DF SS F Mean + SE DF SS F

Location 2 6531.3 23.2%* 2 2.7 4.2%
AL 577+ 124 1.24+0.7

MA 37.5+£23.1 09+0.5

CA 432 +£13.2 1.2+0.6
Year 1 11166.4 79.4%% 1 0.01 0.02*
2004 549 £ 123 1.2+0.6

2005 324+ 18.5 1.0 +0.6
Location x year 2 7244.9 25.7%% 2 7.4 11.3%*
Fig. 6 Caprellid abundances 20 20

. N U T T N I B :
(ind/225 c(rin ) 1nf the2 (t)l(l)r:e sza— Phiisica RN Pariambus
grass meadows for an marina typicus

2005 (means and SD); AL
Almeria, MA Mélaga, CA Cadiz;
* P <0.05; scale bars 1 mm

15 A P

10 1

0
AL CA AL MA

2004
Il 2005

20 20

Pseudoprotella Caprella acanthifera
phasma .
15 - 15
10 1 e 10 -

B 0 23 T

AL MA

Caprellids and seagrass biomass. Vertical distribution
of caprellids in the meadow

In tropical seagrass meadows, seagrass biomass has usually
been found correlated with both number and abundance of
invertebrate species. A thick vegetation provides better pro-
tection from predators and a larger plant surface to cling on
(Heck and Wetstone 1977). In the present study, the abun-
dance of P. marina, P. phasma and C. acanthifera corre-
lated with seagrass biomass while the abundance of P.
typicus did not. This may be explained by the vertical dis-
tribution of the caprellid species in the seagrass meadow.
Phtisica marina is distributed on both blades and sediment;

@ Springer
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P. phasma and C. acanthifera live mainly on leaves while
P. typicus can be found within sediments, among sand
grains (personal observation; Fig. 8). This species seems to
live in sediments regardless of the local seagrass biomass,
i.e. even in plain sediments. In contrast, the abundances of
the other species were highly correlated with seagrass bio-
mass, since they depend on seagrass blades to cling on.
Curiously, in a study conducted in a seagrass meadow of Z.
marina in the Salcombe Estuary, UK, P. typicus was more
abundant in fragmented than in continuous areas (Frost
et al. 1999).

According to Virnstein et al. (1984), most free-living
gammarid amphipods tend to hide between seagrass blades
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Fig. 7 Cluster analysis conducted using the mean values of caprellid obtained for each edge (N, S, E and W), year (2004, 2005) and seagrass meadow

(CA,MA, AL)

Table 3 Caprellids found in seagrass meadows of the Iberian Peninsula, Canary Islands and Baleares

C. nodosa"*? P. oceanica®>® Z. marina®’® Z. noltii®°
Caprella acanthifera + +
Caprella equilibra
Caprella rapax +
Pariambus typicus +
Phtisica marina + +
Pseudoprotella phasma + +

!'Sdnchez-Jerez et al. 1999 (Alicante); “Riera et al. 2003 (Canary Islands); 3Ballesteros et al. 2004 (Andalusia); 4Luque et al. 2004 (Andalusia);
*Box, unpublished data (Baleares); 6present study (Andalusia); "Currés 1990 (Galicia); ®Moreira 2003 (Galicia) *Cacabelos, unpublished data

(Galicia); '°Guerra-Garcia, unpublished data (Andalusia)

while caprellids live more exposed on the surface and tips
of the blades. Perhaps counteracting their vulnerable posi-
tion on the leaf surfaces, caprellids have a skeleton-like
morphology, which may make them less conspicuous to
visual predators (Virnstein et al. 1984). In fact, although
more behavioural studies are necessary for most species,
Caprella japonica and C. tsugarensis have been observed
to hold seagrasses in a “parallel” posture (Takeuchi and
Hino 1997). Although caprellids are reported to be more
“camouflaged” in seagrass meadows than in other habitats,
there are other substrates, such as hydroids, where caprellids
can remain unnoticed by predators. Caine (1979b) com-
pared populations of Caprella laeviuscula living on Zostera
and on the hydroid Obelia, and found that predation was
higher on Zostera than on Obelia, especially of juveniles
and females. Juvenile and female selectivity by predators
are related to visual discernibility; juveniles lack a protective
coloration on Zostera, and the brood pouch of ovigerous

females is white. On Obelia, the lighter colour blends with
the background and juveniles resemble polyps.

Trawling effect on caprellid community

The present study showed that P. marina and P. typicus
were clearly favoured by the perturbation associated with
trawling activities. Sdnchez-Jerez and Ramos-Espla (1996)
also found higher densities of some caprellid species in
areas impacted by trawlers in comparison with control
areas along C. nodosa meadows. Frost et al. (1999) found
higher densities of P. typicus in fragmented areas of Z.
marina beds than in continuous zones. Phtisica marina and
P. typicus have been reported to be very good colonizers of
sediments after dredging in harbours (Guerra-Garcia et al.
2003), and excellent recolonizers of defaunated sands in
experimental trays (Guerra-Garcia and Garcia-Gémez
2006). These two species can be considered as “opportunistic”,

@ Springer



Helgol Mar Res (2008) 62:189-199

196

(0661) sgun),, Apmis juasaid, | “(L661) OUTH PUE IYONANEL,) “(8661) UIS[AIN Pue Joyeuraf, ‘(S00T)
Te 30 uasIpard, “(0661) 1e3pd, (S661) ‘Te 3o woyy, pue (1661) duted, (6661) M99H pue euso[og, ‘(100T) e 12 0SS, (000T ‘6661) T 19 ZaId[-ZYoues, ‘(6L61) UOS[AN, “(£861) 10UOIS |
SUIISIINDI DAIISOZ ‘I7 ‘SISUIDAL XIppdsojlyd 1d ‘vsonuis viuopisod :sq uyiiffiid syoqiydury 8y
‘wouopIuD Syoquyduty vy vo1odpl D12iS0Z :[7 ‘113]0U DI2ISOZ UZ ‘DIIUDIIO DIUOPISO] 0 ‘DSOPOU DIDOPOUILY) (U) ‘DULIDUL DIDISOZ “UlZ ‘duliofijif wmpoSulils 2§ ‘wnuipnisal pisspppyJ i

06
1

06

LSS 6£C
€ 14
£e 144
18% LE
T89Sl

- 81

oS  ¥9 ovy
€ 14 S

'L ol -
— _

- - 1y

86C eV (43!
1 1 €

- - 9¢

0s¢ 000°1 806 i L1 9
1 1 1 2 1 1

- - - - a9

2 &
€ €
Lo 10
[ S 4

Le S0

8CC
€

9%
1

(;w/pur) douEpUNqE [LIO],

sor0ads Jo Jequunu [el0],

puisvyd vjjajoidopnasyg
puLIDW DIISYY
snordqy snquivrivg
s1muaj v)ja4dpovivg
Juuaprun spijjado)
DSOONLIZA D]j2.4dD)
s1sua.p3nsy vjja1dp)
stnu2u1gns vjja4dn)
zds vjja1dn)

1ds pjja.1dp)

$14180.4142.4q “ffv ds vjjo.1dp)

pUNMpIS v]j21dp)
pygupovdjod vjja4dp)
syuvuad vjjaadv)
s1pau1] ]ja4dn)
DNnIsNIAaD] v]j4dp)
vowodpl vjjaadv)
vuqinba vyja.1dp)
1ysaapuvp v]j4dn)
psourdsiq vjjaadp)

D421y 1uvov DjjAdD)

wz

ureds MN
‘080T

wz - uy

oz uwz o d

sd 3y uz

uredg §
‘| (BIsnEpuy

ueder gN
‘o1 Ked TANSIO

BI[RISNY A KemIoN
‘ 615800 11od ,wvﬁbvma&m

3y + vy Iz uy iouz up

od ud

BIEDSOY A\ VS(] ‘UOISUIYSEA, VS(] “EPLIOL] Apear
‘ P UdASS ,o%mm e[[iped ‘ msmumo_. 1§ ¢ ,OTUSA

ureds 4§

wz

vsSn

¢ (RIBIIY ,Ntﬁsmom

SS+iL

VSN ‘BpHold
[1OATY uBIpU]

SEQIE PIIOM [BIOAIS WOIJ SMOPEIW SSEISEaSs JUSISKIP UT ([U/PUI) 95UEPUNQE €30} pue uonisodwod prjoide) § d[qe,

pringer

As



Helgol Mar Res (2008) 62:189-199

197

Fig. 8 Schematic representa-
tion of the vertical distribution of
caprellids in the three seagrass
meadows; AL Almeria,

MA Mélaga, CA Cadiz

profitting from perturbations of soft bottoms, such as dredging
or trawling.

Latitudinal patterns of caprellid distribution on seagrass
meadows

Although the biogeographical distribution of caprellid
species on a global scale is not well known so far, it has
been reported that the highest caprellid species diversity is
found in temperature waters (around 30° latitude), and that
species diversity decreases both towards colder waters of
higher latitudes and towards the equator (Laubitz 1970;
Abele 1982; Thiel et al. 2003). This pattern has been also
measured for gammaridean amphipods. However, the typi-
cal pattern for many other groups of crustaceans such as
ostracods, copepods, stomatopods or decapods is different:
a decrease of species richness from the equator towards
higher latitudes (Abele 1982). If only seagrass meadows
are considered, the amphipod pattern changes as diversity
increases significantly with decreasing latitude, being
maximal near the equator (Virnstein et al. 1984). These
authors summarised the available information to determine
whether any latitudinal pattern exists for the seagrass-
associated epifauna, and to examine hypotheses, which

Pseudoprotella phasma

/4 Caprella acanthifera

-t

might explain the observed patterns. They found that the
diversity of decapods and amphipods in seagrass meadows
increases with decreasing latitude, while the diversity of
isopods and fishes showed nonsignificant trends with
latitude. Interestingly, density of amphipods showed no
pattern with latitude, which is apparently inconsistent with
either the tropical decrease or increase predicted by the
predation and primary production hypotheses. Consequently,
Virnstein et al. (1984) pointed out that, contrary to evi-
dence from other biological systems, it appears that
latitude is, in general, an inconsistent predictor of differences
in the epifauna of seagrass communities. If we consider
only the caprellidean amphipods, species richness and
abundances obtained in the present study are similar to
those measured in other seagrass meadows around the
world, and data of Table 4 support the idea that there is no
clear latitudinal pattern for density values (in fact, the
correlation between latitude values of localities in Table 4
and caprellid densities is not significant, » = 0.19, NS).
Data of total caprellid abundance range from 6 to
1,000 individuals/m?, but the methods differed among
studies, which makes comparisons difficult. Furthermore,
there is a lack of data for areas near the equator and further
studies are necessary.
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As to the number of species, the very low species rich-
ness of caprellids in seagrass meadows (one to five species)
does not allow clear conclusion about any latitudinal
pattern.
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