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AUSTRALIAN MARINE SCIENCES ASSOCIATION INC. 
Silver Jubilee Award – 2006 
 

 
Dr George Cresswell 
	  
It is indeed a great honour to receive this award from you, 
my peers, in AMSA. I thank the unknown individuals who 
nominated me for the award, I thank the committee 
members for debating both for and against my nomination, 
and I salute the other nominees, who, like me, will not know 
that they were, in fact, nominees. 

In a long career one has many mentors, supportive fellow 
workers, and people who are just plain inspirational. To 
name a handful: Bruce Hamon and Stuart Godfrey ? both 
former Silver Jubilee Award winners; and Fred Boland, Carl 
Nilsson, Paul Tildesley, Dan McLaughlin and Bob Harriss. 
And naturally there are many others. 

As Mark Twain said, a good off-the-cuff speech takes about 
3 weeks to prepare. I was a little tight on time, and, 
obviously, I’m not in Mark Twain’s league but I’ve tried to 
put together a talk that might capture some of the 
excitement of being an oceanographer. 

 

We’ll take a look at a couple of interesting tidal phenomena in the Kimberly and in Hangzhou, 
China actually for no reason other than to impress you with the power that tides can have. Then 
we’ll look at several tools of the trade for oceanographers. In preparing this talk I found it to be 
useful to look back 3 ½ decades to compare what we could do then with what we can do now. The 
retrospective will apply to East Australian Current studies and to moored instruments. From there ? 
having had a detour into how we have provide yacht racers with oceanographic information ? we?ll 
take a look at ½ dozen or so or my favourite satellite images?and then we?ll look at the latest from 
here and overseas. 

But before the talk sets sail with the movies I?ll ramble ever so slightly. My work has had several 
threads ? data collection at sea; moorings; satellite remote sensing; and satellite tracked drifters. 
Incidentally in 1970, there were no drifters, no imagery and our mooring work had just started. 

So here we have a photograph of Stuart Godfrey attaching a Nansen bottle to the cable on HMAS 
Diamantina in the 1970s. Then we have our first current meter mooring being deployed from a 
trawler in the Gulf of Carpentaria in 1970. 
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Moving on, Diamantina again, with CSIRO staff and RAN sailors deploying a satellite tracked 
drifter into the Leeuwin Current. The drifters played a key role in some of the early studies of the 
Leeuwin Current. Incidentally the transmitter packages for our first drifters were 3 m long and they 
had been designed for high altitude balloons. 

As the transmitters became more compact, so we were able to make smaller drifters. This slide 
enables us to compare the size of the parachute sea anchor with the drifter. Of the more than 100 
drifter releases that we had over 20 years only one gave some concern: its parachute filled on the 
deck at the ship?s stern. According to Fred Boland it was ?like fighting a marshmallow? as he 
attacked it while the captain swung the ship around. Eventually the parachute freed itself from the 
rigging?and went off like a giant kite dragging the drifter over the horizon at 20 knots. The ship set 
off in a half-hearted pursuit for a while. The good news was that the drifter and parachute did settle 
down some time and good data were acquired. And the fourth thread was satellite infrared imagery 
of which this (below photo) is an example. The satellite drifters followed the Leeuwin Current 
highway that you can see here. 
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In 3 ½ decades one finds oneself in and out of ports right across the Australasian region. It is 
almost a geographic version of a CV. 

There is a story with most of these places and, well, here are three stories: 

Weipa 1970 

A black tropical evening. Anchored a mile offshore. The crew catching the odd blacktip shark and 
releasing it. Probably there were saltwater crocs out there too. Then there?s a moderate splash, 
followed by a BIG one. It?s the big Thursday Islander crewman who calls out to the captain as he 
swims away pushing his suitcase in front of him, ?Doug. I will KILL you!? This goes on after he has 
swum out of the loom of the lights and into the darkness. The captain is serene. The ?suburban? 
CSIRO people get nervous (this sort of thing doesn?t happen back at the Cronulla labs). They 
launch the rowboat and go off into the darkness. They bring back the crewman and, strangely, 
honour seems to be satisfied all round. 

1979 Guam 

Dropped off from a US ship that raced to get out to sea again because of an approaching typhoon. 
I cower in a hotel as the typhoon passes directly over the island, lifting roofs, shredding trees, and 
smashing my hotel windows ? first on one side and then on the other. Stuck there for 5 days. 

1994 Jakarta 

The sailing of the ship delayed day by day for ten days. Scientists and trainees were all fed up. The 
custom agent wanted a bribe for the containers. Then permission to put moorings at selected sites 
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was denied. The key instruments on the existing moorings had failed and the data from the others 
was impounded by military. Was it stressful? Well --- yes, it was. 

Movies 

On this web page I will just grab some still frames from the movie clips that I presented. 

Tides at Horizontal Falls in the Kimberly (stills from the movie), Hangzhou China, Anchorage 
Alaska 
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Mooring work on Aurora Australis (a still from the movie), [followed by] CTD (Conductivity-
Temperature-Depth) profiler on Franklin on a very calm day in the EAC (stills from the movie) [and] 
Drifter deployment from Franklin 1994 (a still from the movie) 
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Time lapse movies of drifters around Tasmania and off WA (stills from the movies) 
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East Australian Current: 1970 and now 

  

First we go back 3 ½ decades to 1971 when Stuart Godfrey and I were on Kimbla and had a little 
extra time near Sugarloaf Point north of Newcastle, so we took the sort of observations that were 
possible: Stuart ran the towed electrode equipment (the so-called GEK) to get an idea of the 
southward current. I sat at the stern and dangled a thermometer in the water. This permitted us to 
see that the temperature dropped from 21 C in the 3 knot EAC to 17 C in the 1 knot current nearer 
to shore. The navigator only had a vague idea of our position because he relied on celestial 
navigation and it had been cloudy for days. So that was temperature and current along a short line 
on one day. 

 

 

Now satellites measure the topography of the sea surface ? its bumps and hollows ? with a 
precision of a couple of cm. Other satellites measure, as we all know, measure sea surface 
temperature. The sea slopes of the bumps and hollows are processed to yield currents?everyday. 
Then we zoom in on Sugarloaf Point. The image shows the warm EAC running southward and 
then out to sea. 
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Yacht racing 

In the early 80s we provided advice to the Sydney to Hobart yacht racers. Sometimes we had 
drifters in the area; sometimes our research vessel had been by. From 1985 when we had our own 
satellite receiver I was able to take images up to the yacht race briefings in Sydney. Then the 
internet came along and that made things so much easier. 
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Here (left half of graphic on the right) is an example of our product for the yacht racers in 1996. 
The processing, interpretation, and dissemination were all done to tight deadlines ? not much time 
for standing around and pondering. Often I had the feeling,?Well ? only that big fella up there 
knows whether I?ve got it right or wrong.? Well that has changed now with the satellite 
measurements of topography and the calculations of currents that my colleagues David Griffin et al 
give to the yachtsmen. In fact, here (right half of graphic on the rightc) is a hindcast to go along 
with my interpretation of 1996. It?s good to see that the satellites are starting to get it right! 

Mooring data: 1970 and now 

Here we will again compare what we were capable of 3 ½ decades ago with now. 

 
The mooring work started in the Gulf of Carpentaria in 1970 on a trawler as part of CSIRO?s work 
on prawns. The moored current meters recorded on paper chart. On the trawler there was no 
satellite navigation, no onboard computers, and back at the CSIRO laboratory there were no 
computer plotters -- the results were plotted by hand. 

Looking at these old results, which are not very complicated, may make it easier to understand the 
new ones. We have about four days of time series record here. It is possible to work out roughly 
what the water was doing with this so-called progressive vector diagram. What it was doing was a 
gentle waltz northward, with the successive tides providing the back step. It progressed about 4 
miles a day. 

Now what do we have? Well we can moore an acoustic Doppler current profiler near the bottom 
[photo below left] and have it record currents at 4 m intervals up through the water column. We 
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lose the uppermost 15% because of unwanted reflections from side lobes of the four transducers. 

 

 

 

And here [above centre photo] is a data set from the 70 m isobath north of Rottnest Island for the 
alongshore and across shore currents that spans more than a year. The red here indicates the 
northward flowing Capes Current, while the blue for most of the rest of the record reveals the 
influence of the Leeuwin Current. In winter there is some enhanced offshore flow in the near-
bottom waters. 

Just as we did for Weipa we can make progressive vector diagrams. This one [graph above right] 
shows four depths selected from the thirteen. For each month we?ve drawn PVDs for each of the 
depths. Note that the 1970 PVD would only take up a miniscule part of only one of these traces. 

Things to note are, again, the Capes Current, and the Leeuwin Current ? and the offshore flow in 
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the lower waters in winter. This may be a so-called bottom Ekman effect ? the Leeuwin Current 
?feeling? the bottom and veering as result. Perhaps, also, it is strengthened by nearshore waters 
cooling, becoming denser, and sliding out across the shelf. Now we will zoom in on the record: first 
to about 50 days of it, and then down to a storm event contained within 10 days. We see that there 
is a day or two?s delay between the northward wind strengthening and the northward current doing 
likewise. The bursts of stronger wind cause the northward current bursts to reach deeper into the 
water. At the same there is an offshore current, but we won?t discuss that here. 

 

We now look at three days from 11-13 December 2000 (look at the 50 day diagram) where the 
main influence is the sea breeze / land breeze cycle. Note the curious effect of onshore (red) flow 
at lower-mid depth. In the progressive vector diagrams below we include the wind stress ? a 
function of the square of the wind speed ? since that is the driving force for these daily-varying 
currents. 
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We see that there is a steady alongshore trend to the wind forcing and that superimposed on that 
is the sea breeze / land breeze / sea breeze. This can be seen to a certain extent in the uppermost 
trace (red). The odd one out is the blue trace at mid depth. This shows that the waters ? with 
various larvae perhaps ? are carried on shore at 10 km a day. The wind drops on the next day, but 
the currents keep going by their inertia. Then on the third day the wind stress decreases 
significantly and the currents begin to collapse. But on each of the days we had almost 10 km of 
onshore flow at the blue level ? more than enough to cross the shelf. Looking at other examples ? 
not included here ? suggests that if the northward wind stress gets too small then its effects on the 
shelf waters will be overcome by the Leeuwin Current ? and the flow will switch to the south. 

Half a dozen favourite satellite images 
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The Leeuwin Current arriving at southern WA ? 5 March ? 15 April ? 5 May. 

 

 

 

The chlorophyll and SST images of late Nov 1997. Clear EAC water, etc 
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Meanders and submesoscale eddies downstream from Sugarloaf Point 

 Effects of seamounts on the EAC 

Adele Island 
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Vitiaz Strait ? Umboi ? Long ? New Britain 

 

Lombok Strait ? Penida ? upwelling 
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 The latest news from here and overseas 

Well, sadly I don?t think that the future for oceanography includes airships. We tried one out off 
Sydney one day in 1989. It was one of my best days at sea, zooming along at 45 knots not too far 
above the sea surface as we went from one sampling station to the next. One of the problems is 
that airships need a ground crew of over a dozen to control them, as well as two pilots. It all gets 
expensive. 

 

But the news: well as many of you know, many countries are providing funds for a network of Argo 
floats that vary their buoyancy and automatically measure ocean properties and transmit these 
back to oceanographers in their laboratories via satellite. Here is the situation last week. 
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In Australia models are delivering quite realistic results and the models are being constrained and 
updated by excellent real time satellite (and other) data sets of the sort that we have seen earlier in 
this talk. 

 

But for me, the cleverest and most exciting advance is with the Slocum Glider, a device that 
generates forward motion by its wings and its varying buoyancy. That is so clever! It also relays its 
data via satellite, and it can get its instructions on where to go via satellite. I believe that the 
University of Western Australia is operating one. 

 

And that is a good place to stop. 

George Cresswell - presented as a Plenary Talk at AMSA2006 Conference, Cairns, Qld. July 13th, 
2006. 
	  


