Early life history of the American conger eel (Conger oceanicus) as revealed by otolith microstructure and microchemistry of metamorphosing leptocephali
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Introduction

The American conger eel, Conger oceanicus, is a bottom-dwelling fish frequently found along the east coast of North America (Collette and Klein-MacPhee 2002). The absence of ripe and spent female conger eels in the inshore waters of the Mid-Atlantic Bight and early signs of maturation in females in late spring and early summer, suggest that they leave the region to spawn off-shore, probably in the Sargasso Sea (Able and Fahay 1998). The spawning season is apparently long, perhaps from late summer through the winter (McCleave and Miller 1994). The mechanisms used by the leptocephali to exit the Gulf Stream and cross the continental shelf to colonize juvenile habitats are not well understood (Bell et al. 2003).

The present paper examines, for the first time, the otolith microstructural growth and the changes in otolith Sr:Ca ratios in C. oceanicus leptocephali during the metamorphic stage, in an attempt to elucidate some aspects of the early life history of this species.

Material and Methods

The twenty metamorphosing conger eel leptocephali used in this study were collected as part of a long-term ichthyoplankton sampling (Able and Fahay 1998). Fishing took place in the New Jersey estuarine waters, at night, using a plankton net, in May 2001, April 2002 and May 2002. After capture the leptocephali were preserved in 95% ethanol, and the general body morphology, pigmentation, morphometric and meristic characters were analysed for species identification.

Otoliths were prepared for the examination of microstructure and microchemistry, as described in Correia et al. (2003). The age of leptocephali was estimated by counting daily growth increments. Based on previous studies on otolith microstructure and microchemistry of fishes which have a leptocephalus larval stage, age at which the increment width showed a rapid increase simultaneous with a marked decrease in Sr:Ca ratios, was regarded as the onset of metamorphosis for this species.

Statistical analyses were performed using the Statistica 5.5. Significance of the correlation coefficient and regression slope were tested, respectively, by a Fisher’s Z-transformation and by an ANOVA. We used a level of significance (() of 0.05. Data are presented as mean values ( standard deviations.

Results and Conclusions

Age of early metamorphosing leptocephali at recruitment to the estuary ranged from 155 to 183 days, indicating that migration of conger eel leptocephali from their oceanic spawning ground to the estuary requires 5 to 6 months. Back-calculated hatching dates suggest that the spawning season lasted 3 months, from late October to mid-December. However, in the late metamorphic leptocephali, the presence of an unclear peripheral zone in the otolith prevents the accurate estimation of the larval stage duration.

The calcium content was almost constant throughout the otoliths. Both strontium and Sr:Ca ratios increased with age, but dramatically decreased at age 70 to 120 days. The otolith increment width also showed a marked increase at the same ages, indicating the onset of metamorphosis (Figure 1).
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A negative correlation between age at metamorphosis and otolith growth rate indicates that faster-growing leptocephali arrive at the estuary earlier than slower growing ones (Figure 2). A close relationship was also found between age at recruitment and age at metamorphosis, suggesting that individuals that metamorphosed earlier were recruited to the estuary at a younger age. This larval migration pattern appears to be similar among anguilliform fishes.
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Figure 2. Scatter diagram of age at metamorphosis versus mean otolith increment width. Regression line represents a least square fit of the linear equation (P(0.05)








Figure 1. SEM micrograph showing the Sr:Ca ratios and increment width values, in a otolith of a metamorphosing conger eel leptocephalus. White arrow represents the onset of metamorphosis
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