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habitats sampled, and the population dynamics was spatially and temporally synchrouized in all hab
itats sampled. The only habitat patches clearly differing were the clay patches, supporting amphipod 
densities exceeding the highest recorded in the literature. Possible reasons and consequences of the 
surprisingly similar ecological functions provided by the physically different habitats within patchy 
seagrass beds arc discussed. 

Assessment of a Trophic Cascade Model in a Temperate Seagrass System under a 
Natural N itrogen Gradient 

P. JORGENSEN ANO S. F.. l8ARJtA-0BANOO, Centro de lnvestigaci6n Cientifica y Edticaci6n Sufmior de E11st11ada 
(CJCESE), Ensenadci, Baja Califomia, Mexico. 

The decline of seagrass systems was traditionally conceived under physko·chemical control. The im
por tance of top-down processes was recen tly recogni7.ed. In order to Lest a trophic cascade model 
which postulates that an increase of small fish predators control the abundance of mesohcrbivores 
leading to epiphyte algal overgrowth and seagrass loss, we assessed the effect of a small fish o n the 
growth of Zoslem mal'ina. The experiment took place in San Quintin Bay, a "Y' shape coastal lagoon 
in Baja California (Mexico), in juJy 2001 during upwelling conditions. We selected three seagrass 
meadows representing a fertilization gradient: base Y, BY (maximum), wesl arm, BF (intermediate), 
and east arm, SQ (least). To corroborate spa1ial differences of inorg-.rnic nutrient concentrations we 
carried out three semidiurnal time series at 3 hr in tervals in each meadow. Samples for nit.riles + 
nitrates, ammoniwn, phosphates and silicates concentrations, among other vadables, were considered. 
Aflcr 30 d , the growtl1 of Z. 111al'i12a leaves inside cages with 40 individuals m-2 of the pipe fish Sy11gnatlius 
l11ptorhy11clms (inclusiou treatment, 1) was compar·ed with t.he one in cages withou t the fish (excliision 
u·eatmenL, E; n "' 4). Nitrites + nitrates mean conccnu·ation was significant higher in BY (1.55 µM) 
than in BF (0.80 µ.M, P = 0.02) and SQ (0.51 µ.M, P < 0.01; n c 14). Scagrass growth differed both 
between meadows (BF> BY, P = 0.03) and treaunents. AL BY, inclusion of the fish resulted in reduced 
seagrass growth (P = 0.02): 1 A cm d - 1 shoor 1, compared to 2.9 cm d-1 shoot- 1 in E treatment. At 
BF and SQ the inclusion of tl1c fish did not have effect on seagrass gi-owith (P > 0.05), I: 2.9 and 2.8 
cm d - 1 shoot- 1 vs E: 3.8 and 2.3 cm.d 1 shoot 1, respectively. These results suggest. that top-down 
contTol of Z. 111ari11a growth varies as a function of nutrient stallls in San Q uinlin Bay meadows. To 
evaluate this hypothesis we arc, at present, repeating the expedrnent under low nuu'icnt conditio ns, 
winter months. 

Structural Characteristics of Two Diffe rent Bed Types of Posidonia oceanica (L.) 
D elile 

J- A. BoRc, M. J. NrrRILL, A. A. RowOEN, P. j. SclfEMilru, AND M. B. jONE.S, (JAJJ, MJA, MB}) Sd1ool of 
Biol-Ogical Sciem:es, Ut1iversity of Plp11outh, Drake Circus, Plymoutlt, U.K.; (/AB, PJS) Department of Biology, 
University of Malla, Msida, Malta; (A.AR) Natio11al lnstit11/e of Wattl' & Atmosp!itric Research, P.O. Box 14-
901, Kilbirnit, Wellington, New Zealand. 

Seagrass beds occur in various su·ucLUraJ forms, ranging from small patches to continuous beds. Such 
variability has identified seagrass habi tats as ideal models for the study of marine landscapes. Under
Manding the ecology of differen t seagrass landscapes enables an asscssmcn l of changes in the dive1-sity 
of associated f.tuna and flora that may result from habitat fragmentation and forms a basis for the 
implementation of successful conservation and management strategies. Th e endemic Mediterranean 
seagrass Posidoiiia oceanica forms dense and extensive rnonospecific meadows d1at occur in several 
diITerenL morphotypcs, including reticulate (seagrass interspersed with bare sand) and con tinuous 
beds. This study examined whether nearshorc reticula te and farshore continuous P. oaa11ica beds, 
located acUacent to each 0Ll1cr and at similar depL11s, had different meadow structural charactedstics. 
Bed structural descriptors, including shoot density, number ofleaves per sh oot, mean leaf length and 
shoot dry weight, were estimated from P. ocem1ico shoots collected from adjacent reticulate and con
tinuous beds at three different spatiaJ scales: (i) tens of meters; (ii) hundreds of mecers; and (iii) a 
few kilometers. Results of2-factor ANOVA (factor 1 = bed form; factor 2 = sampling locations) carried 
out at the three spatial scales indicated a significant interaction for shoot density (P < 0.05) but not 
for the other bed descriptors. Overall, the study suggests that continuous and reticulate P. oaanica 
beds have similar bed structuraJ characteristics and that habitat structural complcxiLy of the foliar 
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stratum docs not differ appreciably between lhe two differen t bed types. The findings are discussed 
in the light of available data on P. oceanica landscapes and the relevance of the obr;iined resu lts for 
conservation and management of this seagrass are h ighlighted. 

Distribution Pattern of Fish in Seagrass Beds Along the Swedish West Coast 

M. GULLSTROM, A. SVENSON, S. BADEN, ANO L. PIHL, Kristi11eberg Ma1i11e JUwirc/1 Statio11, Depart111e11t of 
Marine Ecology, Goteborg University, Coteborg, Sweden. 

The d iversity and r ichness of the fish fauna in seagrass beds may be of conside rab le imponance 
throughout the world. Besides Lhe many stationary species, temporary and u-ansienL fish may utilize 
seagrass habitats as spawning and nursery groun ds, foraging areas as well as p redation refuges. In the 
present study, we examined the disu·ibution patterns of fish in eelgrass (Zostcra marina, 1..) beds along 
the Swedish Skagerrak coast. Spatial variation in abundance of fish was investigated on local scales 
(20 km) in three fjord systems, and o n a regional scale (200 km) in three areas along the coast. 
Temporal variation was sn1died in the three fjord systems from June through Oct.. Species composition 
was shown to differ between regions, the three fjord systems, and inner and o uter parts of those fjord 
~-ystems. Generally, there was a trend showing an increase in fish density over time during the recruit
ment period, while the species diversity and individual sizes was relatively st.able. The fish density 
ranged on the local scale from 0. 19 to 15.13 fishes/m2 and the mean for the three regions were 2.88, 
7.94 and 11.42 fishes/m2, respectively. For all areas and sampling occasions, 11 species were identified 
belonging lo p rincipally gasterosteidae (53%), gobidae (39%). syngnathidae (2.4%) , labridae (2.2%) 
and gadidae (1.8%). In addition , gut content of five important fish species was analy.i:ed in order to 
classify them into tropl1ic categories and ascertain their functiona l role in the scagrass ecosystem. The 
result indicates that different feeding niches were exploited for tJ1e most abundan t fish species asso
ciated to eelgrass beds along the Swedish Skagerrnk coast. 

A Portable Drop Net: A New Sampling Gear of Fauna in Water Column at Seagrass 
Bed s 

H. IJZUMI AND K. SUZUKI, Hokkaido National Fisht1ies Resean:h Imtitute, Fishe1ies llesearclt Age11cy, K11slliro1 

Hokl1aido, japm~. 

To quantitatively collect fish and invertebrates at seagrass beds, a portable drop net system was mod
ified. The ne t is 3 X 3 m and l.l m in height with steel chain attached at the bottom edge of skirt 
net. T he net bas a ceil ing net that enables to capture some fauna escaping from the top at seagrass 
beds deeper than l m. Two people o n a small boat cim ha ndle the net. Capture efficie ncy, wh ich was 
estimated by a maximum likelihood merhod, was high for pelagic fish such as Myo>.·ocepltalus brtmdti, 
and HexaK"llmmons octogrammus. Efficiencies for demersal fish such as Pleuro11edes obscum.s and P. pin
nifasciatiu, and for fish that inhabit near the bottom such as Pholis cmssispina and Opisthocentr11s d~ 
bowsllii were relatively low, di1e 1.0 escape at the bottom of skirt net. Similarly, Pandalus kesslerei which 
is closely associated with seagrass leaves showed high capture eiliciency and Crcmgo11 spp. which resides 
near the bottom showed low efficiency. By using the capture efficiencies, fauna! biomass at a seagrass 
bed in no rthern Japan was estimated . In May 2000, Pcmdalopsis fKu:ijica was the most abundant in 
number followed by P. cmssispi11a, Crm1g1m spp., M. brandti. As biomass basis, 7.oarces elongates was lhe 
highest and M . bra11dti folJowed. Biomass we obtained was highe1· than those estimated by a u-awl 
sampling, suggesting tl1at the drop net is a more suitable gear to know faw1al biomass at seagrass 
beds. 

Seagrass Biomass and Faonal Abundance in Laguna de Alvarado, Mexico 

A.. R AZ-CUZM.AN AND A. CORONA, (AR-G) lm titrtto de lnwstigaciones sobre los Recursos Natm-ales, UMSNH, 
Morelia C. P. 58330 Mich., Mexico; (AC) lmtituto de Ciencias del Mary Li11mologia, UNAM, Cancun, Mexico. 

T he relationship between habitat and fauna bas been of long-standing interest in a variety of aquatic 
e nvironments including seagrass beds. The coastal lagoon oF Alvarado is small, oligo-mesohaline and 


