GreenIce Trip Report - 2004
Introduction
This report describes a field trip to Alert, Nunavut, in May 2004. I was hired by a
European consortium (Brits, Danes, Germans and Norwegians) to help them find a
camp site on the polar ice, to set up the camp and to keep them out of trouble. My
contact was Martin Doble of SAMS, Scottish Association for Marine Science:
www.sams.ac.uk. The name of the project was ‘Greenice’. See http://www.greenice.org/

Trip to Alert
The trip up to Alert was tortuous in the extreme. Although I was going to another place
within Canada I had to go through both the United States and Greenland. The Canadian
route through Trenton was deemed to be too unreliable to get me to Alert on time. The
trip started on 30 April when I went to Vancouver and spent the night with my daughter
Helen. By going to Vancouver a day early, the flight times (departure and arrival) to the
States were much more civilized. On 1 May I headed off for Albany NY by catching an
early plane for Seattle. There I changed planes for Chicago, and in Chicago I changed
planes yet again – this time for Albany. Luckily, my bags kept up. I had been worried
about losing my Arctic gear, which would have been disastrous, and I was most happy
when I saw the two bags being loaded onto the aircraft in Chicago. They were loaded
quite late, and I found out later that both bags had been opened by security people.
They left a little tag in the bag saying that they had been in it. It was sort of a “Kilroy was
here” announcement.
At the Best Western Inn in Albany, I joined up with our cook, Sarah Sturges. I had met
her back in the 90’s when she cooked for the Americans during one of the Spinnaker
trials. She has cooked at sites all over the Arctic – Greenland in particular, and she has
worked in Antarctica. She now lives in Jackson, Wyoming.
The next morning, 2 May, at about 4 am, the two of us took a taxi to the Stratton air base
in Schenectady. The cab driver said he knew the way, but he got lost as we neared our
destination. We roamed about for a while, and he stopped and asked for information
twice. Finally, he got his dispatcher to talk him in. We got to the air base about half an
hour late, and then, to continue the comedy, nobody at the air base knew where we
were supposed to go. After about 20 more minutes of milling around and looking forlorn,
we found somebody that Sarah knew, and we were saved. No-one had missed us, and
we still had oodles of time.
There were three Hercs leaving for Greenland: Chock 1, Chock 2 and Chock 3, as they
are called. A lot of National Guard types were going to Greenland for cold-weather
training. Hence the need for three aircraft. Needless to say, it took a long time to carry
out all the formalities. They had a new rule that said that all foreigners needed a visa to
re-enter the United States. I said I had looked into this, and it didn’t apply to Canadians,
who never need a visa to enter the US. The argument that worked, however, was that I
wasn’t coming back through the US; I would not be leaving Canada on my return home.
They accepted that, and, to be fair, they were very nice about it. I think they realized that
they were on shaky ground, and they were looking for an excuse to let me through.
Our destination in Greenland was Kangerlussuaq, which used to be called Sondre
Stromfjord. Kangerlussuaq, which is at the end of a 170-km-long fiord, means ‘long fiord’
or ‘bloody long fiord’, depending on your translator. It is just north of the Arctic circle, and

it is the main centre for traffic into and out of Greenland. Scandinavian Airlines flies
there. We stayed at VECO Polar Resources (http://www.vecopolar.com/) where I met
Robin Abbott, one of VECO’s movers and shakers in Kanger. Sarah and Robin greeted
each other like long-lost friends, which I guess they were. (For my reference, the VECO
HF frequencies are 8093 kHz for Summit and 4753 kHz for other places.)
We had to kill the next day, the 3rd, at Kanger. It is very pretty country, so I went for
walks. Sarah went for runs. The most memorable event, however, was supper. We had
Muskox steaks, and they were very good, especially considering the bad press Muskox
gets from all the old explorers. On the evening of the 3rd, we went over to Greenland Air
and introduced ourselves to the Twin Otter pilots who would be taking us to Alert:
Fleming Norgaard (pilot), Tomas Thormann (co-pilot) and Kjell Selleskog (mechanic).
We also met Kristian Keller and Henriette Skourup, Danes who were setting up to do
laser profilometry with the Twin. They were busy in the hangar installing their equipment.
The plane, Greenland Air OY-POF, has a hole cut in the fuselage in the rear of the plane
for the laser. It’s one of the very few Twins that have been butchered in this way. As you
would expect, it’s not easy getting permission to cut holes in aircraft.
On the 4th we left at 0950 for Thule. (Local time at Kanger is 1 hour east of Halifax time.)
Although Thule looked pretty close on the map, the flight took six hours. We had an
internal fuel tank (known, reasonably enough, as a Ferry Tank) to help get us there. At
Thule the Northstar Inn was full, partly because of Boxtop, which was just finishing up.
(Boxtop is the name of a freight-hauling operation in which Hercules aircraft transport
massive amounts of fuel from Thule to Alert.) They lodged us in one of the smaller
buildings (#837) closer to the ocean and farther away from the ‘town centre’ and the
dining hall. For some strange reason, it cost us US$90 per night to stay in this shack,
whereas it would have cost us only $12 to stay in the very comfortable Northstar Inn.
The ways of the military are strange, indeed. Sarah, who was to spend an extra day in
Thule drawing food from the commissary, stayed in a different building.
The folks in Thule were much more uptight than usual – shades of 9/11. When we
landed we were met by a Charles Dikens, who said he was our ‘sponsor’. I imagine a
sponsor’s main duty is to see that we don’t get into any trouble. However, he certainly
didn’t ride herd on us; I never saw him again after he dropped us off at our lodgings. He
told us he liked to be called ‘CD’. I can see why.
On the 5th the two Danes and I took off for Alert in OY-POF. Sarah stayed behind to
look after her food order. Kristian and Henriette did a laser profilometry run as we
headed toward the upper reaches of the Peterman Glacier, and then they continued the
run as we flew down the glacier toward the sea. We had gorgeous flying weather, and
we revelled in all the wonderful scenery. We crossed Robeson Channel and flew over
Fort Conger for a look at the spot made famous by Greely and Perry. Robeson was full
of new ice, not the heavy old polar ice that I am used to seeing there. Interestingly, Lady
Franklin Bay was filled with old ice.
Finally, we got to Alert. It had taken me from 30 May to 5 April to go from Victoria to
Alert. And I used to think a nine-hour Herc flight from Victoria was a long time!

Ice Camp Site
On the 6th, we went hunting for a good place to put an ice camp. The Greenice group,
who had hired me, wanted it to be close to 85N, 65W, which is about 150 nautical miles
north of Alert. The Greenland pilots were very good, and they had lots of experience
landing on glaciers and on fjords, but they had never landed on the ocean-proper before.

They had no experience reading ice thickness, so this made me the expert. This was a
bit worrying - both for them and for me. One of the Canadian Otter pilots, Paul Rask,
who was in Alert working with Andy Heiberg, went along with us to provide moral support
and advice. All the way out to the new site we discussed and argued about the nature of
the ice below, and I think the pilots picked up some tips on how to read the age and
thickness of polar ice. Interestingly, there was no open water all the way out. There was
no evidence of crushed up ice at the usual shear zone just north of Alert, and there was
no open water 20 miles offshore, a place where there is usually a big east-west lead. It
was also interesting to me that there was lots of heavy polar ice. This was quite different
than the situation in 2001, when I flew to the pole and saw almost no polar ice at all.
We found a wonderful spot only about 2 km away from the magic place where the
Greenice people wanted to be. From the air both Paul and I thought that the refrozen
lead was at least 4-ft thick. When the plane landed, we drilled through the ice, and it
was, indeed, 4 ft thick. The lead was 1200 metres long, and it was right next to a heavy
old pan. The lead was the longest I’ve ever had the pleasure of using as a landing strip.
We marked a strip with garbage bags in the usual fashion. We marked out only half the
lead, and that was still one of the longest sea-ice landing strip that I had every seen. As
a bonus, the heavy ice beside the lead was 14-ft thick – a good thickness for a camp. If
the ice went into serious compression, the refrozen lead would crush first, thus giving us
plenty of warning to call for a rescue. (See Figure 1.)
Later (on the 6th) the Otter took out the first load of freight for the camp set-up.

Setting up Ice Camp
The next day, the 7th, the rest of the Greenice scientists and techs arrived from Europe
– via Copenhagen and Kangerlussuaq. There was one Brit, several Danes, two
Germans and one Norwegian. And, they had picked up Sarah in Thule. Originally, there
were going to be ten of us out on the ice, but, due to illness and other things, there were
only six of us when the dust finally settled. There were several people, including Kristian
and Henriette, who were not scheduled to live on the ice. They were to do experiments
involving the Twin Otter and/or the helicopter.
In order to get a camp set out on the ice, I needed some help, but everyone who was
coming out onto the ice wanted to spend several days at Alert getting their equipment
unpacked and working. On the other hand, they wanted the camp to be up and running
when they were ready to start working. So, I cast a little farther afield for some help.
Kristian and Henriette, who weren't scheduled to live out on the ice, were at loose ends,
and they were quite keen to have the experience of camping on the ice. They agreed to
come out for several days and give me a hand. This was arranged on the 6th, and the
next day the three of us went out on the Otter’s first load of the day. (See Figure 2.)
Since the wind was blowing at about 15 knots, we co-opted the assistance of the aircrew
to help set up the first Octagon tent. Because of the wind and because we were in a
hurry, we set it on plywood on the snow – no insulation.

Figure 1: Icecamp from the air. The main tents are sitting on ice that is about 14 ft. thick. The
ice in the near-ground is a re-frozen lead, and is about 4 ft. thick. The landing strip is marked
with a double row of black garbage bags extending from the lower middle of the picture up to
the right at about 45 degrees. The air-gun seismic work was carried out in the red tent that is
on the refrozen lead. It is around the corner of the heavy pan and well away from the landing
strip.
The next day (the 8th) the three of us set up the framework for the 12 x 28 tent. We
made a proper floor with insulation under the two layers of OSB board. We didn’t try to
put up the fabric walls because the wind was too strong. Moreover, we discovered that
the end-walls weren’t out at the camp yet. We also prepared a good floor for the second
Octagon, but because of the high wind we postponed setting up the tent, itself, until the
9th. Even then it was touch and go, and I had visions of Mary Poppins and her umbrella
sailing off into the sunset. It took us about three times as long as usual.
The rest of the camp crew came out on the 10th, and after we had all set up the 12 x 28ft tent, (Figure 3) the two temporary helpers went back to Alert. Kristian and Henriette
were a great help at setting up the camp. They were smart; they caught on quickly to
what had to be done, and they worked hard. They professed to be having a good time,
and they said they were sorry to have to go back to their Twin Otter and their
profilometry. They thanked me for being allowed to help. (Tom Sawyer, move over.)

Figure 2: Loading the Twin Otter with camp equipment. From left to right, Henriette
Skourup, Jim Milne, Ron Verrall.

Figure 3: Henriette shovelling snow onto the 12 x28 tent snow flaps. One of the
Octagons is behind her. Note the poor visibility.

The Experiments
The experiments this year seemed to be based on two themes. The first was ice
thickness measurements, which, I presume, are driven by predictions of ice-thinning due
to global warming. I have grave doubts about the accuracy of some of these techniques,
especially when they try to compare ice thicknesses from year to year, but these are just
my biases based on an incomplete knowledge of the details.
The first technique was the laser profilometry. The laser measured the distance from the
Otter to the surface of the snow. GPS gave them the height of the Otter from the geoid
and, thus, if they know the shape of the geoid well enough, from the ocean level. The
difference of the two heights gives them a measure of the freeboard, and then, by
multiplying by an appropriate magic number, they get the ice thickness. I may have the
details wrong, but this seems to be the process. Hard to imagine getting any accuracy
from this.
The second technique was to fly an electromagnetic probe under a helicopter. This is a
pretty standard geophysical technique. Two coils are put in opposite ends of a tube that
has the shape of a 10-ft-long arrow. One coil puts out an alternating magnetic field and
the other coil detects it. The proximity of a conducting medium, such as the ocean,
affects the received field, and this allows the operators to infer the distance from the bird
to the water-ice interface. The bird is slung below the helicopter on the end of a long
lanyard since they want to keep it (the bird) well away from the very conductive
helicopter. Again, so the story goes, GPS allows them to measure the height of the bird
above the ocean level (the height if the ice weren't there), and the difference gives them
the ice thickness.
A third technique was carried out by Martin Doble, the Brit out at the ice camp. He was
measuring the wavelength of the long flexural waves carried by the ice at great
distances from the nearest open water – namely Fram Strait between Greenland and
Spitzbergen. The most predominant wavelengths depend, apparently, on the average
ice thickness between source and receiver. Thus, the received spectrum of wavelengths
gives a measure of average ice thicknesses. This I can believe.
Well, you wouldn’t have guessed, just by looking around, that the ice was heaving and
bucking, but Martin placed sensitive tiltmeters on the ice, and, sure enough, the waves
were there. You could see them on his computer screen. I immediately broke out the
gravol.
The other ‘theme’ had to do with the United Nations Law of the Sea. As I understand it, if
a nation is to lay claim to underwater territories farther out than some distance (unknown
to me), they must be able to demonstrate that they have mapped it, measured it, etc.,
etc. I understand that Canada has just put $70M into the pot for this purpose, and their
first major work in the Arctic will be done in 2006. It is to be a big project. Jim Milne says
that the amount of explosives necessary for the seismic work is measured in tons.
This year the Danes wanted to be quite active in the sort of measurements mandated by
the Law of the Sea. A group from the Danish Polar Centre (DPC) intended to come up
and make a number of measurements off Greenland. However, because it was May,
and because weather in May is generally rotten, the whole of the DPC got weatherbound in Ilulissat, Greenland for about a week, and when they got to Alert they
continued to be shut down by the weather. In the end they didn’t get anything done at all!
They were very frustrated. It was particularly embarrassing since the appropriate Danish
government minister had a press conference scheduled for their return.

Bad Weather in May
This brings up, as an aside, why the whole project was carried out in May rather than in
April when the weather is generally much better. It appears that the people running Alert
didn’t want anyone around while Boxtop was going on. They worry about overcrowding
in the dorms, and they worry about extra aircraft on the landing strip when Hercs are
coming and going 24 hours a day. A flight every four to six hours is a lot of traffic, don’t
you know. In the past they never shut us out of Alert because of Boxtop, but I think they
were worried that these guys weren’t the old DREP crowd, and that they didn’t know the
drill. I think that if Jim Milne had been given more time to work his magic, he would have
talked them into putting up with us in April. I suspect he plans to do that very thing in
2006.

Experimental Work at the Icecamp
Back to the Icecamp. There were six of us: two Danes, one Brit, one Norwegian, one
American (Sarah) and one Canadian (me).
The two Danes,
Naja Mikkelsen
and her
technician, John
Boserup , were
from the
Geological Survey
of Denmark and
Greenland
(GEUS), and they
were interested in
cores from the
bottom of the
ocean. The coring
tool was
essentially a 90mm-diameter steel
pipe with about
200 kg of weight
on its top. (Figure
5) John and Naja
lowered it to the
bottom where it
sank into the ooze
and captured a
core of muck.
Figure 4: Naja Mikklesen and John Boserup.
Then they hauled
it to the surface
and extracted the
core. Their longest core was about four ft; the shortest that they kept was about 1 ft. The
water depth was of the order of 1000 m.
The Norwegian was Yngve Kristofferson, and one of the hardest thing for me during the
trip was learning to say his first name properly. Yngve was from the University of
Bergen, and he did the seismic work. He used an air gun for a sound source, (Figure 6)

Figure 5: The bottom-coring tool. The weights are made of lead.

Figure 6: Yngve Kristofferson with his air compressor in the shot tent. He used a heated
Octagon as his data-recording tent.
and he used a hydrophone and a geophone as receivers. He would estimate how fast

the ice was drifting and then adjust his air gun to go off every time the ice moved about 5
metres. The data that I saw looked very good. He was seeing right down to the bedrock,
and the various layers of sediment showed up very well.
Yngve’s set-up was about 200 m away from the main camp. He needed to be on the thin
ice to facilitate the making of an ice hole, and he needed to be as far away as possible
from the section of the lead that was used as a landing strip. The pilots were deathly
afraid of having a lot of air under the ice where they were landing, and they insisted that
he be at the far end of the refrozen lead. A number of years ago, a camp broke up, and
the crack went right through the hole where an air gun was located. This was probably a
coincidence, but the received wisdom now is that pumping air under ice weakens it
horribly.
Yngve was quite self-contained. He had his own Octagon, which gave him lots of room
for a large work bench, his recording equipment and his bed. However, he could have
used some insulation under the floor to keep the ice from melting.. The centre of the tent
floor was getting quite depressed by the time we packed up the camp.
I’m not sure how these experiments pertain to the law of the sea, considering that they
were done by Danes and Norwegians in what is patently Canadian territory. However,
they professed to be quite happy with the data.
The other person out on the ice was Martin Doble from Scotland. His experiment was
described above. Martin had organized the details of the expedition. He had arranged for
the use of the DREA’s equipment, and he had hired me – on Milne’s recommendation, I
gather. We got along very well together.
The two of us
and Sarah, the
cook, shared an
Octagon as
sleeping
quarters. During
slow periods we
played a lot of
Boggle. We
didn’t have the
commercial
game, so we
generated a six
by six tableau of
random letters
on paper. We
gave ourselves
15 minutes, and
we counted only
words that had
five letters or
Figure 7: Relaxing over a Boggle game. Left to right – Martin Doble,
more. I think I
Sarah
Sturges and Ron Verrall.
can safely say
that both Martin
and I consider
ourselves quite knowledgeable with regard to the English language. However, Sarah

thoroughly thrashed us. It was amazing how she could find eight and nine-letter words in
the mess of letters. And, she was usually organizing a wonderful supper at the same
time. (Figure 7 and 8)

Figure 8: Meal time in the mess tent. From left to right, Yngve Kristofferson, Martin Doble,
John Boserup, Ron Verrall and Sarah Sturges.
We were visited
several times by
Christian Haas and
Sibylle Goebell who
were making
measurements with
the electromagnetic
sensor slung from a
helicopter. They came
to the camp to refuel
and do some groundtruthing – i.e, measure
the actual ice
thicknesses with more
reliable techniques.
(Figures 9 and 10.)

Figure 9: Sibylle Goebell and Christian Haas in the mess tent.

Ice Drift
Our initial
location (at 85N,
65W) was
chosen so that
when we drifted
east we would
pass over the
north coast of
Greenland. The
planners fully
expected that
we would drift to
the east. Well,
wasn’t
everybody
surprised when
we took off like a
scalded cat
towards the
west! A steady
Figure 10: Sibylle Goebell and Christian Haas in the mess tent.
north-east wind
kept us moving almost due west, and for much of the time we were doing 0.4 knots.
From the 6th to the 20th we went from 65W to 75W, almost 100 km. The numbers on the
hand-held GPS kept rolling along like an odometer.

Communication
Our communication with Alert was via the Iridium telephone system. We also had HF
radios (Spilsbury SBX 11), but they weren’t quite adequate. I could hear that Jim (in
Alert) was broadcasting, but I could not make out anything he said. He couldn’t hear me
at all, presumably because of the noisier radio conditions in Alert. On the other hand, I
could talk with the Twin Otter as soon as it took off. The frequency (4512 kHz.) may
have been wrong for the distance. I could hear Resolute Bay quite well. For the shorter
distance of 150 n.m. (or so) to Alert, we should perhaps have been using a lower
frequency (in the 2 to 3 MHz range, say). Another factor is the output power. The SBX
11 puts out only 10 Watts. A 100-Watt transmitter (like the Daniels, say) might have
punched through.
Communication to Alert by Iridium phone system was frustrating, but I think the problem
was due more to the automated switchboard service in Ottawa than it was to the Iridium
system. In order to contact Alert, we had to phone Ottawa and then enter an extension
number. The Iridium phone never failed to contact the Ottawa number, but our success
rate in getting the extension was only about one in five tries.
We had originally planned to use the Iridium system to send and receive emails. It was
our intention to send daily newsletters (and pictures) for inclusion in the Greenice web
site: http://www.greenice.org We managed to send one newsletter from the ice. I did
write a second one, but the Iridium/email connection bogged down, and we never got it
out. The system needs work.

Fuel Cache at the Ice Camp
The original plan had the helicopter doing a lot of flying out over the Arctic Ocean, and,
to make this possible, a fuel cache was to be set up at the Ice Camp. Because of
confusions and misunderstandings in the planning stages, ordinary fuel drums were
deemed unacceptable (not clean enough) for the fuel. Two quite expensive 1000-litre
bladders were purchased to hold the fuel at the ice camp, and an internal fuel tank was
installed in the Twin Otter for the purpose of ferrying the fuel out to the bladders. The two
bladders were brought out to the camp, and approximately 1200 litres of fuel were
brought out and transferred to the two bags.
Then, because of the poor weather, the helicopter never did much long-range flying. And
by the time the weather improved, the Ice Camp was much too far west of the area that
was interesting to the helicopter users. The fuel cache was useless to them. This meant
that the Twin Otter had to reload all the fuel and remove it from the ice. During the
backhaul the airplane left Alert with only a part fuel load, and it topped-up with the fuel at
the Ice Camp. In this way all the cached fuel was burnt by the Otter.
Everyone – particularly the pilots – were quite annoyed by the bladder fiasco. The fact
that the fuel couldn’t be used was not the problem. Everyone understood that this was
due to the weather being bad and the ice drifting in the wrong direction. What was
annoying was the ungainly nature of the bladders. Empty, they weighed several hundred
pounds. They were stiff in the cold, they were very hard to load onto the aircraft, and
they took up a good fraction of the cargo space. When full they weighed about 1000 kg,
and when even partly full they were quite unmanageable. In shape they were like a
short, fat sausage with the spigot at one end. They were very hard to empty because the
spigot was not at the bottom of the container. To empty them I borrowed Boserup’s
tripod and chain hoist and slung the bladders so that the spigot was facing downward.
Another problem that annoyed the pilots was that the pump for transferring the fuel to
the bladders was in poor shape. They wasted a lot of time putting up with a very slow
transfer rate. Eventually, they took the pump back to Alert and fixed it.
The bottom line is that everyone has rediscovered the advantages of ordinary fuel
drums.

Accident
We had one accident. The helicopter, with the electromagnetic sensor slung below had
done a series of runs over the camp. As mentioned above, Christian Haas and Sibylle
Gobell, came out to do some ground-truthing. They drilled holes and measured ice
thicknesses in order to compare the true thicknesses with what the ‘bird’ was telling
them. The accident occurred while Christian was drilling his third hole. As he was adding
a new drill stem to the auger already in the ice, the motor started to turn, and he got his
woollen mitten caught in the top coupling. The drill twisted his hand rather badly. He
dislocated one of the knuckles in his hand, and he lacerated a couple of fingers. I’m still
not sure whether or not he broke one of the metacarpal bones in his hand. We gave him
first aid and tried to make him comfortable while the Twin came out to get him. The
aircraft took him to Alert and then to the hospital in Thule. Later he was taken to the
hospital in Ilulissat, and still later he was taken home to Germany. An email from him
says that his middle fingers are still swollen and that he is doing physiotherapy. He says
he is biking, which, he says, is good for him mentally – but probably not physically.

Cleaning up the Ice Camp and Getting out of Alert
Jim Milne and I were supposed to leave Alert on Thursday, 20 May via the regular
Hercules ‘Rotator’, but the experimental work was not done, and we were asked to stay
for another week – until the Rotator on the 27th. In spite of continuing dismal weather we
managed to get the camp off the ice on 20 May. The weather was better at ‘night’, and
so we started the back-haul in the late afternoon. The three flights to take us off the ice
ended at Alert at 0600 on 21 May. The last flight was so full that there weren’t seats for
the two passengers, Martin Doble and me. I had to sit on the crapper all the way home.
Remarkably comfortable, actually. Did some very good thinking.
We then cleaned up around Alert and did a lot of nothing until the next Rotator. On 24
May the Danes who were still at Alert (Henriette, Kristian, Rene Forsberg and Co.) were
taken by Twin Otter to Qaanaaq (near Thule) and thence to Ilulissat. From there a
regular SAS flight took them to Copenhagen. Our Rotator arrived on Wednesday, 26
May, as scheduled, but one of the propellers went into ‘full feather’ after it landed, and it
wouldn’t come out. This meant that the crew had to send for another Herc to bring up a
spare prop. It came up on the 28th, and we left Alert the next day on this second plane.
We went south to Trenton via Eureka and Resolute. Home on the 29th.

Remarks
From my point of view, we had a very good trip. We saw no bears, and the ice didn’t
break up around us. The lab equipment (tents, skidoo, etc.) all worked very well, and the
scientists all seemed to be pleased with their results. Other than Christian’s hand injury,
it was a very enjoyable trip. The bladder problem was just a minor annoyance. The only
thing that really concerned me was the fact that we had no explosives to scare bears
(e.g., Ground-Burst Simulators or Thunderflashes). Luckily, we didn’t need them.
Ron Verrall, June, 2004

