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Analysis of relationships between maximum depth limits
of aquatic plants and underwater light in 63 New Zealand lakes
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Abstract Data from 63 New Zealand lakes were
analysed to determine latitudinal and other patterns
in the relationship between water clarity and the
maximum recorded depths for submerged aquatic
macrophytes (Z.). Vascular plants were encountered
at Z. in 25% of the 63 lakes investigated. Characean
algae extended to greater depths and occurred at Z,
in 71% of the lakes, with a maximum depth of
34.4 m. There was a difference between North and
South Island lakes, in values of Z; predicted from
water clarity, that was not consistent with their lati-
tudinal displacement. In clear North Island lakes, Z;
was predicted to be less than in lakes of similar water
clarity in the South Island and to reach an asymp-
totic maximum depth of 21 m. In contrast, the rela-
tionship between water clarity and Z; in South Island
lakes was linear, with Z. of more than 30 m in some
lakes at c. 2% of subsurface irradiance. Although the
availability of light explained depth limits in most
South Island lakes, other factors (e.g., grazing im-
pact from freshwater crayfish) appear to be contrib-
uting to the shallower Z in clear North Island lakes.
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INTRODUCTION

The underwater light climate is crucial to primary
production which, in the littoral zone, is often domi-
nated by submerged aquatic plants. Their role in
primary production and in providing a substrate for
periphyton and a habitat for fauna makes submerged
aquatic plants an important component of the litto-
ral zone. In addition, they may also be diagnostic of
physical processes occurring over the depth ranges
of individual species. In particular submerged
aquatic plants have a tendency to integrate water
clarity conditions over extended time periods with
respect to their growth and depth penetration
(Schwarz & Hawes 1997). As a consequence, im-
pacts of anthropogenic origin which affect water
clarity, such as turbid inflows, changes in water level
or phytoplankton blooms resulting from nutrient
enrichment, are reflected in aquatic plant distribu-
tions. In order for managers to be able to interpret
changes in the submerged aquatic vegetation it is
necessary to understand the processes determining
community features such as the maximum depth to
which aquatic plants are able to grow (Z;).

The influence of the underwater light environment
on Z, of submerged aquatic macrophytes has been well
established (Imahori 1954; Hutchinson 1975; Spence
1976), and a range of studies around the world have
investigated the relationship in subsets of lakes
(Chambers & Kalff 1985; Vant et al. 1986; Blindow
1992). These relationships are rarely simple and
Chambers & Kalff (1985) and Middleboe & Markager
(1997) found systematic differences in the relationship
between Z, and water transparency for different plant
groups (angiosperms, charophytes, and Isoetes).
Studies by Stross et al. (1995) and Middleboe &
Markager (1997) also noted a tendency toward a higher
percent of surface light at the depth of Z, in clearer
lakes (Secchi depth >4 m).






