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F,R.V. Y"DERWENT HUNTER"

Fisheries Research Vessel "Derwent Hunter" 1s
the Division's 72 ft. research vessel operating from
Sydney. She is an auxiliary schooner powered with
a 68 H.P., Gardner diesel, She has two Kelvin Hughes
echosounders, a Type 24D and a Type 24E. The deck
winch is hydraulically operated. :

CREW
Master - Captain R.M. Davies
Mate - R, W. Spaulding
Engineer - C. F, HiIl
Deckhands - G. A. Ross

- W. Elsmore
Cook - A, Jackson
Oceanographical
Asslstant - D. Black

In citing this report, abbreviate as follows: _
¢.5.I.R.0. Aust. Div, Fish, Oceanogr. Rep. No./Zﬂ i3
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| F,R,v, "DERWENT HUNPER" =
SQIENTIFIC Rggoar OF CRUISE ggiﬁ:
ecember 29, 956 - Februarv ll, lQE?

Scientigic fo;gez-in-Charge of Cruise

December 2§M- January 7 -=. D. J. Rochford

January 23 - February 11 - R. Spencer '
;EINERARY

The track followed during this cruise is shown in ”

."-_Figure 1.... Because -of almost- continuous south=west galss’

. and heavy seas, only one vertical station was worked -in
-the first three days, but despite hazardous conditions -
..surface sampling was -maintained. On January I, the~ boom
" of the mainsail broke and as several crew members were
injured wheén repairing the damige, it seemed Unwise to con-
tinue with the cruise as. planned, "which would have meant
keeping a disabled ship in the southern Tasman Sea until
weather conditions abated. A’ course to_the N.N.E. was
therefore set, and by the foliowing day. sea. conditions had
moderated sufficiently for oceanographical stations to-be
worked, From then on a series of vertical stations and
two hourly surface samplings were .worked. on passage to
Wellington. . , . _ :

On the- return to Sydney the ‘scheduled programme with
only minor deviations, was followed to Nerfolk Islané '
Soon after the ship left Norfolk Island the rudder was;
lost and, for safety reasons, all vertical stations were
abandoned though surface sampling was continued on a
..dlrect oourse to-Sydney, - T T

The positilon of vertical stations for hydrology,

ffi fhytoplankton and zooplankton &nd the extent .of surface .

‘sampling and Hardy indicator tows are shown in Figure l.;;
Trolling for tuna was carrled out whenever conditione
permitted.,r_ﬁ N
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SCTENTIFIC: BEPGRTS

(a) HYDROLOQ}Y.- D J. Rochford

e

‘The major objectives of this cruise were (1) to. plo$ +
the course of the sub-tropical convergence ihn the southern
“Pasman Seaj (2) to investigate the probable path of ‘entry
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of the Western South Pacific water mass into the north-
eastern Tasman Seaj=:£3).to. determinethe horizontal and
vertical extent of the East Central New.Zealand water massj

(4) tO'completé;theitec@ndaof~theuearly=summér distribution

of the surface Tasman Sea water masses. previously restrict-

ed to data fﬁamutheMmiddlelTagmandqe&iected“bydM.V. Wanganella,
and the northern Tasman collegted, by:F.R.V. "Derwent Hunter"

in December 1955. Lo e R B
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{ " From the Cl% - Temperature tolationship the following
, regional;waterfmésses‘wereldetermined;" e

TGeds . Probable.  wemtn  cl%  Temp. . Total
Syabel | Idemsity .o Momth o . Tempr ¢ ToReR P

A7 V"Heated" . Jan. = 19,28 -
¢+ i Sub-Antarctic Feb. 19.28:
R MAM 4+ URE®  Jan, 19.48
Lot T Febe 19,48
i . ‘Deep Sub- “Jane=
.iSouth:West . “Jam. - "19.53
¢ ..Coral Sea ~ Feb, = 19.70
"BEast Central Jan. . 19.25
eCentral ¢ ot Feb. - 19.68: .7
o Masman L
v " Solth : e
-+ Equatorial - Feb. :¥ 19,54 -
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.,The'geégr&phiéal’pdsitioq;qﬁ'these ts shown in Flgure 2.
Water: -mass F was sampled at’'the beginning and end of .Janudry
to.-the ‘west 6f €dok Strait. - The Temperature difference of
1,5°C “between “thé January value ‘and that at the same chlorinity
on the mixing line (2) and (7) during February (Fig. 3) has
been used to adjust all temperature values. to the February
value in Table 1. i
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: The chlorinity-température rélaticnships-ef-the region-
al water masses listed In Table 1, adjusted to a February
temperature -value, are shown in Fi ure 3, - Data from . .
"Wanganella}"f“Tulagig"‘andKW$uiﬂf Néw Zealand) hHave been used
SRR Ty R L L S . N g oo R
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Fig. 1. Cruise DH6/56. Track chart and stations.
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Fig. 2. Geographical positions and probable
circulation of regional water masses,
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Fig. 3, Temperature-chlorinity diagrem showing
relationships of regional water masses
listed in Table 1. Equal density ( t)

lines shown in red. '
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to relate the properties of the regional water masses
to thosé of the primafy. external water mdsses of the
Tasman and Coral Seas., The isopycnals have been

drawn on Figure 3 to indicate the degree of probability
of certaln mlxing combinatlons.

It is proposed to consider water masses E and H
(Table 1) as mixtures formed in the northern Tasman Sea
outside the -limits of this cruise, of northern South
Equatorial waters ("Tulagi' data) and Coral Sea waters,
which subsequently moved south and east into the southern
Tasman Sea by December, - E and H are within the limits
of the Coral-Sea water: mass (Rochford 1957)* and have been
named. accordlngly in: Table 1. - Along a front extending °

west from Cook:Strait mixing occurred between E and the -

warmed Sub-Antarctiec water mass A, resulting in regional

water mass B.

o In the western approaches to Cook Strait the East
Central New Zealand water mass (F) was found but only to-
quite shallow depths (35-40 m) and of.very limited extent.
Vixing occurred between this and the Coral Sea water mass
along the west coast of North Island ‘New Zealand. (Mixing
path 2 to 7)

The Western South Paciflc water mass-Was - apparently

'moving south-west at intermediate levels into the Tasman
‘Sea, and mixing with deep sub-Antarctic water.  The
-regional water masses G and D along the mixing path 3 to =
-5 were formed, during this movementy D is the South-west

Tasman and G-is the Central Tasman water mass. G is
heavier than the various mixtures of E and A and during
this eruiee was found only at depths of ‘between 100 and
200 m 'in the north~east Tasman.

Off east Tasmania the South-west Tasman (D) was
found at the surface because the lighter waters derived
from mixtures of E and A were .absent from the area, °
Between 155°E and the Australlan coast, mixtures were .
found of the South-west Tasman (D) and the Coral- Sea (E-{g

* Rochford, D.J. (1997).~ The identification and
nomenclature of the surface water masses in the
Tasman Sea. Aust. J. Mar. Freshw, Res. 8 (4)e -
(in press). : =




. :Southern 2asman:5effikﬁﬁ‘

‘Pigure 2 illustrates dimgramuatically the distribut-
o ion of the regionalnwater*masseszgpd.their mixtures., ‘

.. 1t.fow ‘seems -probable-‘thatithe Sub-Antarctic waters
encountered -in the southern:Pasmafn Sea on previous crulses
: of the "Derwent Hunter" at-about 156°Eioff the Tasmanian -

. coast and by "Wanganslla' .offi Cook Strait, New Zealand,.:
" lay well to:the north of the:sub-troplecal. convergence infi
: summer, . These sub-Antarctic waters had an average temp~
o erature 4-5°C. higher than the deep: sub-Antarctic waters, -
: and lay at a depth.of about 100 m off Tasmaniaﬁand~abou£~:
300 m.off: New Zealand.: . .~ R It
‘ The Coral Sea water mass (E) seemed  to be moving south
on.a broad front into. the southern Tasman Sea with maximum
penetration between 155° and 160°E. - Between:.150° and 170°E
a: convergence occurred of -water masses (E) and (&) L

... 'The sybsurface drift of the Western South. Pacific: ..
water mass into the Tasman Sea has been inferred from the
subsequent water flow of its derivatives the Central
Tasman. and -South-west Tasman (Rochford. 1957)*.. The spring
flow.Of&thi$;water-mass_into;thegnorthern‘Tasman Sea has -
been postulated- on other .evidence. (Rochford in preparation).
. - It has been included - in Figure 2 .of this report because the
P chlorinity-temperature properties-at intermediate levels of
e " certain stations sampled.at the northern limits of this .

i cruiserindicated -some degree of its. entrainment into the !
i . southerly flowing tropical waters in December-January.. ...

”-;;~33;;&mﬁmeWHMs'

" THe«direction and -veloclty of the wiﬁéQﬁeasuréd by a
cup anemometer at a height of 16 m.above the. §gg durface, -
and corrected for. ship's speed and heading; are given in

o e A n e At o b tsemiee o h

* See footnote P § 4 e e
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Pig. 4. Surface wind readings corrected for ship's
speed and heading.
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(b) ZOOPLANKION. - . Dall: i vl LB
= o, letributionJ—

Three principal regions, the South-west Tasman, the |

South-east Tasman and the Central Tasmany: ~haveé ‘been:

major Zooplankion organisms. - (Table.2; Fig. 5).. 5 The

“distinguished on' the 'basis of the distrlbuxion offthe-;;;_

boundaries of these reglons:have been’ establishad from: the

analysis of the data from the Hardy Plankton Indicator.

This analysis showed, in addition, two minor regions, the

Central New Zealand and th€~Sduth Equatorial - Coral Sea N

1ntrusion (Fig. 5) P
g

Species L S w. e S E. ;e Central
Copeppds-- Y '“"“'"”‘Tasﬁan Tasman" Tasman

Acartia danae - ++
Calancides ecarinatus - ... . . ++ -0
Calanus helgolandicus ++

C. minor -~ ~ - oS cooa L e
C. tenuwcornis L S

C tonsus s R R INTRRIE . R
Centropages. bradyi Coerr dmoala ol
Clausocalanus arculcornis ++

C. furcatus ++
Ctenogalanus vanus,ﬂgr;,c; S
Eucalanus. attenuatus+ e ++
Lucicuta. flavicornis, ol e
Megynocera clausi.:; z;; B
Paracalanus parvus gg;,; B
Pleuromamma gracilis @ - . [ oe:
Aetideus. giesbrechti ;.::f:. S
Heterorhabdus paplliger -
Corycaeus spp. = . CEE e Tt ie
Oncaga conifiera . - =0 e O

0, media: .- ..
0. venusta
Sapphirina spp.

CEb L S N R N G Y Y

Pyrosoma . atlanticum AN ~i1ﬁ;
Doliolum sp. ** - - e A
Thalia democratlca - ol

+ Present
++ Abundant

EEESY
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The South-west Tasman region has relatively few
species, but all are abundant.: It corresponds Toughly
o with the area of oceurrence_of .the South-west Tasman
) water mass (Fig. 2). R S

~'phe South-east Tasman has. even fewer, species, andy.
except for Qithona 'spp., none.:was abundant.  Station 6,
just within the East Central New Zealand water mass, Y
lacked some typically oceanic species, and showed evidence
of coastal influence. ' S .

S In‘additionﬂpo.the_Species listed in Table 2, the .. -
Central Tasman reglon contained a number .of warm water - ..
species, The plankton composition of this area is
characteristic of .the major part of the Tasman Sea.

‘The South Equatorial - Coral Sea intrusion was
evidenﬁwbecause=ofﬂthE“increase‘inmabundanée”bf‘Sélpﬁjm“"”'

Sapphirina spp., Oncoea mediterranea, Q. conifers, the-
appearance of warmer wateramphipods, and Euphausls .. ... .

re@,urvg'..m e are - e e -

2. _Abundsnce

Figure 6 shows the volumes of zooplankton taken .-
during the cruise., The hatching indicates the-relative
abundance, and the ringed figures at each statlon are .the
volumes in mls (éxcluding salps) per 10 cubic metres of . -
seg~-water. 5 . R S

The South-west Tasman supported the greatest stand- -
ing crop. There is no difference in the:plankton - .7 .
volumes of the Central Tasman and South-east Tasmat, ' = & .-
though these reglons are faunistically distinct. -Except.i:
for Station 9, which is in some respects anomalous, . 7"
volumes decrease towards central New Zealand, - Stations:
15 and 18 have slightly higher volumes, possibly assocr !
jated with the movement of the Central Tasman wabter mass’. -
(Fig, 2). Except for the first station of the cruise; - .
all stations had small standing crops of zooplankton and .-
at stations 3, 5, 6, 10, 11 _and 20 they were exceptionally
Smallo o ' S

s (¢} PHYTOPLANKTON.- E.J.F. Wood.

Of the eleven phytoplankton samples collected, four,
those from stations DH6/3, DH6/6, DH6/1O, DH6/11 as well
as that from Wellington Harbour, contalned no organisms .
(Table '3)., Collections from statlons DH6/4 and DH6/16

7 o
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Fig. 5. Zooplankton distribution (qualitative).
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'R. hebetata f. semispina +

- O

contained a dinoflagellate flora, chiefly warm water . .
species of Ceratium arid ‘few or no diatoms,  Collections -
from stations DH6/1, DH6/5, DH6/4, DH6/15 and DH6/18 ~°
contained species of Rhizosolenia, the last station.
showing a bloom of R, acuminata and H. castracanei, both

_tropical forms, the former belng rather rare on the

Australian coast.

TABLE 3 i

Stations

Speci |
pecies 134561011 14 15 16 18

+ +
+ +

Rhizosolenia imbriéata +
R. styliformis
R. alata f. gracillima

+ + +

+
+
+
R. acuminata : » ot
R. castracanel : +++
R. fraglilissima +
R. calcar-avis +
Planktoniella sol +
Noctiluca miliaris

Peridinium divergens +

Goniodoma polyedricum +

Ornithocercus guadratus

Ceratium buceros +

C. massiliense -

C. gallicum

C. karstenl

C. falcatunm +

C. candelabrum

C. tripos - +

C. schmidti

+

+ 4+t

C. extensum +

The distribution of diatoms and dinoflagellates sugg-
ests a diminution of tropical influence between latitudes
30° and 40°S probably pushling south-east from station
DHA/18 to stations DH6/14 and DH6/15. The Ceratium
flora at statlion DHA/4 could have been derived from the
west, that 1s from the east Australian mixed water
(Fig. 7)3 it has much in common with the usual flora
of that water. Stations DH6/10 and DH6/11 suggest a
barren area, possibly running through Cook Strait at the
time, and water at stations DH6/1 and DH6/3 was probably
derived from a water mass of low fertility to the west.
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It 1s unfortunate that material was not obtained from
further east, as phytoplankton tends tojtransgress hydro-
logical boundaries by 50 to IOOsmilE§..§K¥Hf REIEPAN

(), TUNA.- J. Robins " = T,

{" R

Wheﬁzweather permitted tuna lines were-trolleaﬁ”TSixw

. albacore were caught between stations 1/57 and 5/57 in .a

"mixing" zone between the warmed Sub-Antarctic and Coral

Sea water masses (Figs., 1 afid 2), Between stations 8/57

and 14/57 albacore were taken, ggain in a "mixing" zone ___

”“(ngs:“I“aﬁdfalfﬁ“”Threé”bohifo were caught near Norfolk I.

. o
ix. . Lr
o

2l

-

o
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DIVISION OF FISHERIES AND OCEANOGRAPHY

REPORTS

Thomson, J.M, (1956).~ Fluctuations in catch of the
yellow-eye mullet Aldrichetta forsteri (Cuvier
and Valenciennes) (Mugilidae).

Nicholls, A.G. (1956).- The Tasmanian trout fishery.
I. Sources of information and treatment of data.
(For limited circulation: not available for
exchange),

Nicholls, A.G. (1957).~ The Tasmanian trout fishery.
II. The fishery of the north west rivers.
(For limited circulation: not available for
exchange),

C.eS.I.R.0. (1957).- An analysis of recent catches

of humpback whales from the stocks in Group IV
and V, Prepared for the International Commission
on Whaling,

C.S.I.R.0. (1957).- F.R.V, "Derwent Hunter" Scientific
Report of Cruises 3/56, W4/56, 5/56.

Cowper, T.R., and Downie, R.J., (1957).- 4 line-fishing
survey of the fishes of the south-eastern
Australian continental slope.

Davis, P.S. (1957),- A method for the determination .
ol chlorophyll in sea-water,

Jitts, H.R. (1957),- The 4G method for measuring
CO2 uptake in marine productivity studies.

Hamon, B.V, (1997).- Mean sea level variation on
the coast of New South Wales,

Nicholls, A.G. (1957).=- The Tasmanian trout fishery.
III. The rivers of the north and east, (For
limited circulation: not available for exchange),

Nicholls, A.G. {(1957).- The population of a trout
stream and the survival of released fish.
(For limited circulation: not available for.
exchange),

C.S.I.R.0. (1957).- "F.R.V. "Derwent Hunter"
Scientific Report of Cruise 6/56.




