The importance of protozoan prey in the diet of larval fish in coastal areas of the Irish Sea
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Introduction 

In general, fish larvae diet consists of copepod nauplii, copepodites, mollusc veligers, and protozoa (e.g. tintinnids and dinoflagellates).  Hard-bodied protozoa, such as tintinnids and armoured dinoflagellates have frequently been found in fish larvae guts.  In contrast, soft-bodied protozoa (naked ciliates and non-armoured dinoflagellates) have rarely been recorded in larvae diet due to their rapid digestibility (Ohman et al., 1991, Fukami et al., 1999).  Although the presence of naked protozoa has been already reported in the diet of fish larvae in the field, protozoa were not identified or quantified in larval diet.  The main objectives of this study were to identify and quantify the contribution of naked protozoa in the diet of fish larvae. 

Methodology

Sampling was undertaken off the coast of the Isle of Man (British Islands), in the central Irish Sea.  Day-time samplings were conducted on six occasions off the west coast of the Isle of Man during the spring and summer 1999, when many species of larval fish occur, and on two occasions off the east coast during the autumn 1999, when only larval herring, Clupea harengus occur.  Larval fish were collected by a double oblique haul (5 min, ~ 2 m s-1) using Gulf VII high-speed plankton sampler with a 280 (m mesh net.  Fish larvae were preserved in Bouin’s fluid (5 % final concentration) and identified to the lowest possible taxonomic level.  The alimentary tract of each larva was removed and opened under a binocular microscopic.  To identify protozoan prey, the alimentary tract of the larval fish was rinsed with distilled water; the contents of guts from the same larval taxa (3 to 20 individuals) were pooled, settled for 24 h, and observed using an inverted microscope.  Prey were identified and the biomass was determined based on biovolume measurements.

Differences in digestibility among prey represent a source of error in assessing the importance of a specific prey in larval diet.  To compare the relative importance of protozoan and metazoan prey in larvae diet, it is necessary to know the digestion rates of both prey.  From the literature we assumed that larval fish digest copepodites in ~ 5 h (Conway et al., 1993).  To our knowledge, there are no data on protozoan digestion rate by larval fish or any other predator.  However, Ohman et al. (1991), using immunochemical detection of predation on ciliates, indicated that, after 30 min, antibodies of assimilated ciliate could be identified and that after 2 h the antibodies decreased as possible egestion of faecal matter.  Thus, considering averages of larval digestion for copepods ~ 5 h and protozoa in the range 0.5–2 h, we assumed ratios of protozoa:metazoa digestion rate in the range from 1:2.5 to 1:10.  

Conclusions

The identification of protozoan prey allowed determining the trophic role of the prey.  The dominant protozoan prey were both autotrophic (Myrionecta rubra) and mixotrophic (Gymnodiniaceae and naked ciliates Laboea strobila and Strombidium capitatum).  

Copepods were the dominant item in the diet.  Protozoan prey only made a significant contribution to larval fish diet when their rapid digestibility was recognised, otherwise protozoa were considered a supplementary component of the diet of many taxonomic groups of fish.  The contribution of protozoa prey to the diet of larval fish is shown in Figure 1.  


Figure 1.  Contribution (%) of protozoan prey biomass to the diet of larval fish (in parentheses the total number of larvae analysed).  Contribution of protozoan prey without correction (black bars), corrected assuming a ratio of digestibility of protozoa 2.5 (grey bars) and 10 (white bars) times quicker than metazoan.  Abbreviations of larval fish taxa: Sprattus sprattus (Spra), Ammodytidae (Amm), Limanda limanda (Lim), Pleuronectes flesus (Pleu), Gadidae (Gad), Merlangius merlangus (Mer), Rockling (Roc), Callionymus spp. (Call), Gobiidae (Gob), Blennidae (Blen), Labridae (Lab), Clupea harengus (Clup).  

Although we are not able to precisely quantify the importance of protozoa in larval fish diet, we can conclude that protozoa occurred in the diet of several species of either young larvae with yolk sac i.e. herring (C. harengus) or larger larvae i.e. Ammodytidae.  The occurrence of protozoa in larval fish diet supports the hypothesis that protozoa are a link between the microbial and classical food webs. 
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