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ABSTRACT

Techniques and equipment used for determining the bathymetry of
hot lakelets in the Waimangu thermal area are described.

INTRODUCTION

The Waimangu hydrothermal system
(see Figs 1, 2) is remarkable for a number
of reasons, not the least being that it
currently exhibits a quasi-cyclic behaviour
with a period of approximately six weeks.
During a cycle the hot water lakelet in
Inferno Crater fluctuates between over-
flow and a depth of eight to ten metres
below this level (Fig. 3). The neighbour-
ing Frying Pan Lake in Echo Crater
(Fig. 4) exhibits sympathetic variations
in outflow*. During the late 1960s a
system to monitor this behaviour was
established, mainly by E.F. Lloyd, and a
summary of the data acquired is reported
annually (Lloyd 1973, 1974, 1975; Scott

1975, 1976. 1977, 1978). In an attempt to
develop a quantitative model of the hydro-
thermal mechanism responsible for such
systematic behaviour it has been neces-
sary to determine accurately the bathy-
metry of the two hot lakes (Keam 1976,
1977, 1978, in press a.b). Because of the
unusual problems involved in obtaining
data for hot lakes, it is considered
appropriate to detail the methods used.
Also briefly described are general meth-
ods used for sounding thermal springs.

* In 1963 Tourist and Publicity Department
staff re-named Frying Pan Lake as Waimangu
Cauldron, and re-named Infemo Crater (or its
vent) as Ruaumoko's Throat. In this paper (and
most other scientific publications) the older
names are retained.
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SOUNDINGS FROM SHORE

Soundings in thermal springs of com-
paratively small area have been made by
many investigators by lowering a weighted
line to the bottom and measuring the
length paid out. When pool diameters
exceed 5-6 m it becomes necessary to
suspend a line in some fashion over the
vent. In their 1941 temperature survey of
hot springs in Rotorua-Taupo thermal
areas, Marshall and Rands (Rands and
Wilson 1954) tautly held a second line
with a ring on it across large pools, and
lowered the thermometer line through the
ring.

As early as 24 May 1951 E.F. Lloyd
and I had made a spot sounding of the
Inferno Crater lake in the following man-
ner : a piece of wood, with cork attached
to increase its buoyancy, was floated out
on to the lake. Its position was controlled
by a tether at either end and by the con-
trollers walking along the lake-shore and
crater edge and pulling the tethers taut.
A further line with a sinker on it ran
through a hole in the centre of the wooden
float. The sinker was raised to touch the
float and when the latter was in position
the sinker was lowered until it reached
the lake bed. Knots were tied by the
operator controlling the sounding line at
contiguous positions on the sounding line
and control tether. When the system was
recovered, the difference in length, be-
tween sinker and knot on the sounding
line and float and knot on the control line,
gave the lake's depth.

Examination, in 1972, of newly avail-
able Waimangu monitoring data led to the
suggestion of a qualitative model for
explaining the observed behaviour of the
hydrothermal system (Keam, pers. comm.
in Stanton 1978 : 18-23; Keam 1980). In
order to develop the model further a series
of spot soundings of Inferno Crater lake
was made on 6 January 1973. The method
was similar to that used in 1951 except
that a plastic bottle replaced the wooden
float. It was clear, however, that for
quantitative work one needed better than
sketch locations for the soundings.

E.F. Lloyd established several survey
stations and began a systematic series of
plane-table surveys of the edge of Inferno
Crater lake at intervals of approximately
1 m from overflow to the lowest level it
reached during a recession. These were
then supplemented by further soundings
using the float method when the lake was
near a minimum level. Sounding locations
on this occasion were determined by a
plane-table survey of each float position.
The method of measuring the fall of the
sinker was simplified for each sounding
by attaching a flexible metric tape to the
sounding line when the sinker was at the
float and noting how far this was pulled
out when the sinker was lowered to the
lake bed. The tape was detached between
soundings while the float was reposition-
ed.

The water in the main basin of Inferno
Crater lake covers a circular area 60 m to
65 m diameter when at its minimum level.
A larger lake would present considerable
difficulties in sounding by the float
method, mainly because the sinker would
have to be inconveniently heavy in ordei
to pull the sounding line through the float
rather than allowing the portion of sound-
ing line between float and operator to sag
under its own weight to the lake-bed. For
Frying Pan Lake, whose width reaches
200 m, the alternative is to take sound-
ings from a boat.

BOAT SOUNDINGS

Maji Moto, the boat used, was specially
designed incorporating specific safety
features for use on hot lakes. (See Appen-
dix for details on construction and use.)
Certain types of wooden dinghy could be
modified to include these features.

During December 1974 and February
1975 staff and students of the Physics
Department, University of Auckland,
established a network of more than 40
survey stations at Waimangu and these
have been accurately fixed with respect
to the Bay of Plenty Circuit. Station ele-
vations were determined by levelling from
bench marks and by using vertical angle


