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ABSTRACT

Surface water temperatures (oC) have been pLotted. fron
August 19OA to June 1969, for Tasman Bay and. the
l{arlborough iound.s. These record.s were taken from the
r.v. "Ì.,'.J. Scott[ while botton trawling and. purse
sei-ning d-uring the tine period. Temperatures were found.

to be sirnilar to 19r, and. 1972, but cooler than in 1970-

It is suggested- that a possible 5-7 year temperature
cycle of surface water may occur, thus affecÙing pelagic
fish in the region.

INTRCDUCTION

gurface water temperatures (oC) were record.ed, from the
r.v. 'r\',I.J. Seott" d.uring the period. August 1968 to June

1969. These temperatures were noted. as part of the
bcttom trawling project ('ntebb , 1il?a) and. purse seine
experirrents for pelagic kahawai, "Engli-shtt mackeral, and

h.orse nrackeral (Webb ,, 1970). 'Iemperatures were taken
using a lturayana Electric Resistance Thermometer, type
I{-2 (¿t'y ce1l batteries'FM-4), having an accuracy of +

o.1oC. Records were noted. per 10 ninute interval whil-e

cruisirg; or searching for fish shoals and. per ãO minute
interv¿rl- when intensively fishing an area. The objects
of tlie temperature record.s rdere:

(a) to provid.e comparative surface temperature record-s
for Tasman Bay and" the Marlborough Sound.s areas,
and.

(b) using temperatures, show the best areas for purse
s.:ining pelagic fish species.

Tasman Bay, situated to the north of the South Island.,
is a large ind.entation consisting of two main areas;
the central area, from Nelson to Farewel-l lnit to
D'Urville Island, of approxinately ,rSOOkn- in area,
'l8kn wid.e at its lowest end. and.66km wid.e between Farewell
Spit and. D'urville Island., and. BSkn in length (north-
south line ). fhis central area is entirely open to the
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north and protected- on the east and. west by high ranges
(9OO-f50Om): sea bottom contours are regular and.

generally run east-west, from 5n off Nel-son to 64n at the
entrance. The second. area is Gold.en Bay, situatecl to the
north-west of Tasman Bay. ft is roughly siokle-shaped.t
88km' (29.6km x 29.6km) in area, and. opened. to the easterly
quarter: botton contours are regular and, run north-south
from 5n in the west to 16m at the entrance. Ranges (600n)

extend. around- the coastline from soutb. to west, while the
north is bound.ed. by a low sand- spit 29.6kn long and.

approximately lOrn high. The pattern of surface curents
in these two areas have been d.escribed. by Brod-ie (f 9eO)'
McKenzie (1964), Heath (1969) and. Baker (1972).

The MarÌborough Sound.s were situated. east of D'Urville
Island, and. to the north-east of the South Island.. They

formed. a compl-ex, convoluted- area 47I<m long by 56kn wid.e

(includ.ing ì-and. nass). The upland- hills ranged. from
4rO-120Om, with the sea bottom contours mainly between
18 to ',|00n. Accord-ing to the New Zealand Iid.e Tables 1977
(pp. 14-16) and. the New Zealand, Marine Chart 615, tid.al
streams range from 1.8-r.4kn/hour throughout toost of the
Sound.s, culminating in 9.0-12.6km/bour through French Pass.

.A,ir currents for the Tasman Bay area (Wenn | 1972]o) are
nainl-y from the southerly and. northerly quarters with a

high proportion of calm and, variable d.ays, while in the
Marlborough Sound.s south-easterlies and. westerlies are
pred-ominant. A larger proportion of ',vind. speed.s below
16km/}n;our hrere found. for both areas (7O-9r%). llhe 76kn/
hour l-init r^Ias set by the author as the maximum wind.

strength for safety and- fishing practicability with purse
seine plus d.ory, for a Zlm vessel.

RESUITS

The surface water temperatures
d.ivj-sions as isotherms or spot
Tasman .Bay (Fie. 1a - 11) and.

h¡ere pLottecl in O .zoj
water temperatures, for

the Marlborough Sounds
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(Fig. 1b 9b). Perioils covered. $rere from August 19AA

to June 1969 (Tasnan Bay) and- August 1968 to April 1969

(Marlborough Sound.s ) .

Tasman Bay

i. lthere averaged. a fluctuation of 1-2oC, each nonth

over the wb.ole bay area d-epending on rising tenperatures
(spring and. sumrner) or fal"ling temperatures (autumn and

winter).
2. Variation in surface sea temperatures, howevert

occurred- with passing storms, with a 1-5oC fa1} in tem-

peratures above the 46n isobath- The d-egree of variation
d.epended. on wind. speed. and d.uration of storm, which

caused- nixing within the surface water and. turbulence
throughout the vertical water d.epths from wave action.
Recovery tine for the surface waters to regain their
normal temperatures was ,6-48 h.ours. Thus, the tem-

peratures on tr'ig. 1a-11 represent the average for the

month.

t. Tid-al streams, upwelì-ing and. the D'Urville current
formed a complex temperature pattern around- Stephens

Island and. along the west coast of D'Urv'ille Island
(e.g. !'ig. ?a). It was possible to have a 2-roÇ vari-
ation d.epending on the state of the tid.e a¡1d weather.

tr'or exampler or February 20 1969, !.4km west of the

D'Urville coast, the surface sea temperatures ranged-

from 18.Z-19.ZoAr âs d.istinct from the ptotted. range of
1r"B-1?.6oQ: for the previous , d'ays the weather ha¿

b-een fine and. warm.

+. Ä further complication occuged d'uring sunmer from

the southern and, westward. influx of the cool D'Urville
Current to Lower Tasman Bay and. Go}d.en Bay, which mixed'

with the warmer inshore waters from these areas (Baker,

19?2; Heath ,, 1969). These areas provid.ed a systeú of
surface water temperatures where the warm, shallow
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inshore waters gave way to a belt of cooler water,
followed by rising temperatures over the d.eeper water
of central Tasman Bay. fsolated zones of upwelling ancl

nixing of cool and. warn water occurred_ in spring and
autumn in central Tasman Bay. During winter isotherms
generall-y were cooler in lower Tasman Bay, rising slightly
(O.5-1oC) in central llasman Bay ancl falling again at the
Bay entrance.

,. As h¡as e:çected. the temperature of the shallow wate¡s
of lower Tasman Bay rose slightty (O.2-1.OoC) in period.s
of proLonged. fine weather, e.g. d.uring February 24 to 26
1969 the surface temperatures west of Pepin Island. rose
to 2O.OoC and. at the entrance to Port Nelson to 2O.8oC,
before falling to 1g.6 and. 19.8oC respectively.
Marlborough Sound.s

1. Surface water temperature wiühin the Sound.s was
generally more stable than llasman Bay owing to the en-
closed. nature of the area. Strong wind,s caused. Iittl,e
turbulence and. only slight variations of O.5-1.OoC, as
Oistinct from the 1-roT for the Bay. Generally, surface
temperatures d.id. not vary more than 2oC tbroughout the
Marlborough Sound.s in any one month.

2. Temperature rise in Cook Strait for the period.
August 1968 to Apri} 1969, ranged. from 9.O-9.8oC in August,
11.o-14.8oC in December 1968, to 12.8-15.4oC in April
1969. llenperatures ÌfÍere highest in all months in the
inshore waters of Cloud.y Bay and- northern Cook StraÍt,
and lowest in central anil southern Cook Strait. Patches
of upwell-ing occurred. along the western coastline of Cook
Strait d.uring summer, although the principal isotherms
showed.:

(") the grad.aùion of temperature from shoreline
to centre of Strait,

(U) the northern inflow of the cool Canterbury
Current (Heath, 1971), and.

(c) the southward- encroachment of warmer water in
the northern and. eastern parts of Cook Strait
(Heath, 1969).
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,. lüarmest areas of the Sound.s for the spring and'

sunmer months were in Adniralty Bay, north of Pelorus
Sound., and. along the eastern coast of D'Urville Islancl.
In these areas, surface water temFeratures were 1-2oC

higher than for the rest of tb.e Sound.s. Irlhere sufficient
isotherms rrere plottetl there was generally found., to the
area north of the Sound-s t arl ever, grad.ation of surface
temperatures from west to east and. from south to northt
e.g. FiB. 1b and 9b. hiithj.n the lower reaches of tbe
Marlborough Sor¡nds (Queen Charlotte, Pelorus) surface
sea temperatures were cooler in winter and. warner in
summer, than for the outer Sound.s areas.

4. There appeared. to be in most monthsr âr area of war:m

water north of the Cb.etwod.e Island.s surrounded. by a

cooler (0.2-o.5oc) circular water current which d.ipped

d-own from North of D'Urville fsland. towards the Brothers
Island., with an off-branch westward. to north of Titi
Island.. This current was probably an extension of the
D'Urvj-lle current. Upwelling north of Queen Charlotte
Sound., Port Gore, and. Pelorus Sound was also noted. in
spring.

,. The r¡Iarm northern Cook Strait current was again
evid-ent north of the Brothers fsland. rrere surface tem-
peratures rose loT on a rising grad.ient of isotberms.

DISCUSSION

A comparíson of surface sea temperatures between llasman

Bay and the Marlborough Sound-s showed. that ¡

(a)

(u)

Tasman Bay had. isotherms z-roT higher than
the Sound.s, and.

the surface water of the Sound.s was generally
z-toc higher tb.an those in central and. southern
Cook Strait, and. 1-2oC higher than northern
and. western Cook Strait.
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The variation in water temperatures between the two
areas d.uring 1968 and. 1969 has been sugBested. in previous
papers as separating d.ifferent populations anfl eernrnuaities
of d.emersal fish species (tfebb , 1)lza), and. d.ifferent
populations of pelagic kahawai, t'English' mackeral and.
horse mackeral (i,iebb , 1971).

The seasonal temperatures for 1968-1969 shoÌred. variation
with other years. During the period- september 1969 to
rray 19?o ('uJebb , 19?zc), the surface water in [asman Bay
and- the sound.s were |-toc and. 0.5-j.ooc respectivery
higher than for the conesBoniting period. for 196g-19691
whire the 1968-1969 temperatures were sinirar to those
for 1972 (!úebb, in preB.). Garner (1ga'l) gave isothern
patterns for 1955 wb.ích correspond.ed. to those noted. in
1968-1969. Confirmation of the Harch 1969 øea temperatures
was given by stanton (1921). Thus the fluctuations Ín
surface water temperatures over the previous years sug-
gested. a possible J-l year cyclic pattern which probably
reflected. similar variations in weather cond.itions.
In peì-agic fishing, using purse seine, trolling, pole_
fishing, mid.-water trawringr or girr netting, surface
temperatures play an important rore in concentrating, or
otherwise, the fish shoals in areas or along Ínter-faces
of varying water masses. The author has for¡nd. for tuna,
kahawai, mackerals, and. pirchard.s arounil New Zearand.
that it is not just the large 1-roc d.ifferences in sur-
face water temperatures which attract -the ptanlcton and.
therefore the fish shoals, but rather the snaIl, numerous
o.2oc variatj-ons that abound. throughout the water corr¡mn
or mass. Although rarge tenperature changes across a
water front (refer York,, j969) are important for pelagíc
fishing (usually ind-icates upwelling or confruenee of
two rarge currents), they occur only in locarized. zones
or sporad.icaLly over large ocean areas. [hus, the land.ings
of kahawai and. mackeral shoaLs for 1969-1969 (I,/ebb , 1g?O)

Fisheries technical report no. 111 (1973)



7.

lrere all in areas of small temperature variation, being
f rom:

(a) west of Stephens Island.,
(¡) along the western coast of D'Urville Island.

and Pepin ïsland-,
(c) 2okn east of Farewell Spit,
(d) east of Rangitoto Island. and- nortb of Ohetwod.e

Island. end, Cape Lambert, and.

(e) lOkn offshore in Cloud.y Bay (Cook Strait).
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LISI OF T'TSE SPECIES

Kahawai ¿lminis trutta (Forster)
rrEnglish't nackeral Scomber ausüralasicue Cuv. & VaI.
horse mackeral llrachurus d.eclivis (Jenyns)

pilchard.s Sard.lnops neopilchard.us (Steinaachner)
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