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ABSTRACT

Medusae and ctenophores, like many types of gelatinous zooplankton, actively
exclude sulphate ion from their mesogloeal body fluid and thus gain lift (buoyancy).
It is hypothesized that vertically migrating species might show day/night variations
in the rate of sulphate elimination to regulate buoyancy dynamically and that such
changes are a major factor in vertical migration. To test this hypothesis, a series of
laboratory experiments were conducted using medusae and ctenophores. Concentra-
tions of radioactive sulphate were measured in equilibrium (uptake) experiments and
concentrations of sodium, magnesium, potassium, and calcium ions were measured
using atomic absorption spectrophotometry. No evidence of day/night (light/dark)
changes in ion concentrations were found for the hydromedusae Aequorea victoria,
Aglantha digitale, Gonionemus vertens, Mitrocoma cellularia, Phialidium gregarium,
Polyorchis penicillatus, Sarsia tubulosa, and Stomotoca atra or for the ctenophore
Pleurobrachia bachei. 1t is concluded that changes in ionic regulation are not a major
factor in diel vertical migration. It is thus hypothesized that for these animals vertical
migration is accomplished solely by swimming.

INTRODUCTION

Jellyfish, like many planktonic organisms, are often restricted to relatively narrow
depth ranges in the sea. These distributions may be modified diurnally for species
that undergo vertical migrations, moving toward the surface at night and into deeper
water during the day. One of the most impressive vertical migrations of a hydromedusa
is that of Solmissus albescens in the Adriatic Sea (Benovi¢, 1973). This jellyfish,
which is usually less than 3 ¢cm in diameter, moves up and down more than 300 m
each way daily. The hydromedusa Aglantha digitale performs the most extensive
vertical migration among the jellyfish in the Puget Sound—Strait of Georgia region
where the present work was done, moving up and down as much as 100 m each way
daily (Arai and Fulton, 1973; Mills, 1982).

In order to maintain themselves consistently at certain depths, planktonic animals
must either attain neutral buoyancy, somehow balancing the weight of their pro-
teinaceous tissues, or they must establish swimming routines to overcome buoyancy
differentials. Most hydromedusae in the Puget Sound—Strait of Georgia region are
not neutrally buoyant. At rest in surface waters, most species sink approximately 20-
120 cm per minute (Mills, 1981 and unpub. obs.). Only a relatively small number
of the local species of hydromedusae are either neutrally or positively buoyant. Of
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