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Abstract 
The Holloway current is a surface current postulated to 
flow towards the south-east, parallel to the coastline, along 
the North-West Shelf and provides a conduit to transport 
warmer, lower-salinity water from northern Australia into 
the Leeuwin current. During the summer months, strong 
south-westerly winds (Australian monsoon) pile up water 
in the Arafura Sea and Gulf of Carpentaria, and as the 
wind relaxes, the water flows south-westward. Seasonal 
heating may also have an influence on the mean sea level, 
which would enhance the alongshore pressure gradient, 
the driving force of the current. Evidence for the presence 
of the current to date has been from numerical models and 
current meter data from the North Rankin location. These 
studies indicated that the current was well established 
during the autumn months when the winds relaxed.  
Analysis of 24 months of the data indicated that the south-
westerly flow is a consistent feature of the current field on 
the continental shelf inshore of the 200-m isobath, 
transporting ~1 Sv of water towards the south-west.  
These estimates correspond with similar values predicted 
using the OzROMS model in the region. 

Figure 1: Locations of long-term moorings. Background 
colour coding shows surface salinity field from ozROMS. 
Lower-salinity waters on the shelf represent the Holloway 
current. 

Field data 
•  Measurement program started in June 2010 with the 

roll out of 4 moorings from Joseph Bonaparte Gulf to 
the Timor Slope along the Indonesian Throughflow 
(ITF) in Timor Sea. 

•  In early 2012 observations expanded to the Kimberley 
and Pilbara transects in the southern regions of the 
North-West Shelf (NWS). 

•  Observations of eastward and northward velocities 
were usually made at 10-minute intervals across 
different depth layers (bins). 

•  All velocity measurements were initially sub-sampled 
at 1-hour intervals and were subsequently low-passed 
and rotated to the alongshore direction. 

Figure 2: Timeline of current meter data in the Pilbara 
transect. Naming convention is the station depth followed 
by nominal depth.  

Alongshore drift 

Figure 3: Seasonal variation of depth-averaged along-
shore drift for the Kimberley station located at 100 m 
depth. 

•  Positive direction for the alongshore direction was 
approximately towards the north-east and was 
calculated for each station using principal component 
analysis. 

•  South-west flow was evident throughout the year and 
is stronger during the monsoon transition period (April–
June). 

•  Holloway current (toward south-west) is confined to the 
depths between 100 and 200 m (along continental 
shelf break). 

•  Seasonal variation along the ITF line indicated that the 
monsoon wind-driven flow (to the north-east) was 
located offshore of the Pilbara and Kimberley. 
moorings. 

Acknowledgements 

Volume transport 

Figure 5: Alongshore volume fluxes for Pilbara, Kimberley 
and ITF transects. 

•  Volume transports across each section were 
calculated perpendicular to the cross-shore direction. 

•  Only stations that fell within the continental shelf edge 
(up to 300-m depth) were used. 

•  Alongshore volume fluxes were consistently towards 
the south-west, and north-east flow was intermittent 
and occurred over a shorter period.  

•  Monthly-averaged maximum was observed around 
May–July. 

Figure 4: Surface particle tracks along the North-West 
Shelf using ozROMS. 

•  Annual mean volume transport is -0.86, -0.82 and 
+0.05 Sv for Pilbara, Kimberley and ITF transects, 
respectively. 

•  Timing of the negative (south-westward) volume fluxes 
in the ITF transect matches with the observed 
maximum in the other two transects. 

•  Volume fluxes from Gulf of Carpentaria through the ITF 
transects contribute to the observed volume fluxes 
along the North-West Shelf. 

•  Observed volume fluxes along the ITF transect come 
from two sources: build-up of water in the Gulf of 
Carpentaria and direct effects of monsoon cycles. 
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Conclusions 
Field data were used to study the Holloway current and its 
seasonal variations on the North-West Shelf of Australia. 
Observations showed that it is a narrow boundary current 
almost all year round carrying 1 Sv of water along the 
continental shelf edge in depths between 100 and 200 m. 
There is a strong seasonal variation along the ITF 
transect with north-easterly flow during summer 
(monsoon) and south-westerly flow during winter. 
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•  Surface particle tracks using ozROMS indicate the 
patterns of surface drift. 

•  The drift is to the north-west during the summer (Jan–
March). 

•  The Holloway current, with the drift towards the south-
west, is present during April–June. 

Particle tracking 


