Her father said the aircraft would not land, He then pointed out where the
aircraft would be going, and said thar it would be travelling down
MeMurde Sound and would keep “lairly close to this bumpy lor”
meaning thereby, the eastern coast of Victoria Land. Elizabeth Collins lcfE
the room and some time later returned and heard her father explaining
the flight to Kathryn. Elizabeth Collins was shown a number of maps but
could not identily the map her father was using that night. She said thae
the map her father showed her was quite a large scale map and that when
opened out it was too large for the table and had to be placed on the Ooor.
262. Some quesdons were asked of Mrs Collins in cross-examination
but no counsel questioned her on the evidence that Captain Collins had
been working on maps with a ruler and/or plotting insruments, and no
counsel desired 10 cross-examine either daughter on the same topic. It

therelore appears that Captain Collins had acquired two maps to which

he referred on that night, in addition to the atlas which formed part of the
family library. The probabilities are that Captain Collins used one or
other of the large maps to plot a track from Auckland leading through
each waypoint down to the termination of the nav track at the head of
McMurdo Sound, and that he performed the same plotting procedure on
the Ross Dependency map, illustrated at page 184 of his atas. Finally
there can be no doubr at all that on page 185 of his atlas, which showed
the McMurdo area on a scale of 16 miles to the inch, he plotted the last leg
of the nav track from a point a little to the west of Beaufort Island down 1o
the false co-ardinates near the Dailey Islands.

263. Tr will be noted thar Caprain Collins spent between 14 and 2 hours
working on these maps with the “‘other materials” referred to which were,
no doubt, his briefing documents. If Captain Collins had plotted the
complete flight path of TE 801 from Auckland to McMurdo and retumn
then in order to be able to refer to the various waypoint co-ordinates he
would need to have had in his possession a computer print-out for the
antarctic route. In my opinion he did in fact have such a print-out.
Nl:lmETOUS print-outs have been produced in evidence, and there was
evidently no difficulty in obtaining a print-out of the route if required for
some particular purpose. According to Mrs Collins, her husband
concluded his work with the maps at about 10 p.m. and then packed the
maps and other written materials into his black fight bag in preparation
for the following morning. It is clear, as I have said, that the atlas must
also have been packed into the flight bag because it left the househald thar
night and has never been seen again. The decision of Captain Collins 1o
take with him the atlas is significant in the extreme. It could only have
been taken because of the large seale data on page 1B3, which, with a line
drawn down 1o the false waypoint, would show him his exact position at
any moment in relation o Ross Island, Mt Bird, Mt. Erebus, and
McMurdo Station. The detail on page 1B4 would be available, almost
certainly on larger scale, on one or other of the 2 maps, which he had been
using, and the deduction is clear that the atlas was taken on the flight
because of the track which Captain Collins had plotted on page 185. Fig.
7, page 96 shows the relevant section of the flight plan produced to
Captain Collins at his briefing, and fig. B, page 97 the corresponding
section of the flight plan delivered to him on the morning ol the [atal flight.

264. The witnesses in the case who were asked to describe the
personality and working methods of Captain Collins were unanimous in
their opinion. It did not marter whether they were executive pilots or line
pilots. They said that he was careful, canscientious and methadical. The
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latter adjective was particularly stressed. The fact was that there had been
no topographical map produced at the briefing upon which the nav track
had been plotited, And so Caprain Collins, being a methodical man, did
exactly whar the chief inspecror considered ought to have heen done. He
plotted all the waypaints on maps of his own on the night before the flight
and packed the maps away, together with his atlas, and took them on the
flight in his flight bag.

265. The airline, in its very comprehensive final submissions, did not
touch upon the question as to whether Captain Collins had plotted the
nav track in relianee upon the flight plan produced to him at the briefing.
The linal submissions of the Civil Aviation Division likewise omitted any
specific reference to this point. No doubt the very experieneed senior
counsel appearing for both organisations could see that there was no point
in disputing a self-evident fact.

VISIT TO ANTARCTICA 26-29 NOVEMBER 1980

266. It was apparent that for the purposes ol examining all possible
causes of the disaster I would need to go to Antarctica, and I decided to
coincide the visit with the first anniversary of the date of the disaster so
that the southern point of the ice break-up would be about the same. It
was arranged through the good offices of the Royal New Zealand Air
Force that T would fly down to Antarctica on 26 November 1980. I was
accompanied by Mr Baragwanath and Mr Harrison in their capacities as
counsel assisting the Commission, by Air Commodore David Crooks (now
Deputy Chief of Air Stail) and also by Air Marshal Sir Rachiord Hughes.
A further member ol the party was Mr Edward Davies of Air New
Zealand, whao was going down for the purpose of laying a wreath at the
cross which had been erected on the mountain side a week or two after the
date of the disaster.

267. We travelled to Antarctica on a C—130 Hercules aircrait of the
R.N.Z.AF. The pilot was Flight Lieutenant Russell, and the commander
of the {light was Wing Commander Gayfer. Upan approaching the
contnent of Antarctica I went on the light deck {or the remainder of the
joumey. The aircraft was flying at 29 000 feet, and with about 250 miles to
run, we had crossed the Admiralty Mountains and the Victory Mountains
and had come out over the Ross Sea, The view ahead was perfectly clear,
There was a very long range of vision over Victoria Land to the right.
There was no cloud, and the view of the continent was composed entirely
of snow-covered mountains. In the distance as the aircraft came closer,
there could be detected the outline of Ross Island, and the configuration of
the island had been previously picked up by the aircraft radar,

268. At about 130 miles from McMurdo Wing Commander Gayfer wok
over the co-pilot’s seat and said that it was proposed with my approval to
bring the aircraft to the track followed by the DCI10 and to execure the
orbit to the right and the arbit to the left which the DC10 had followed.
Thereafter the wing commander said he intended to fly directly at the
mountain side along the exact track taken by the DC10 and he would pull
away at a [airly late stage. I said I agreed with all this.

269. First of all, the aircraft {lew to the Byrd Reporting Point to estab-
lish its position with Ground Control, and then we {lew over the crash
site, where parts of the wreckage are still visible. The aircraft was then
flown away to the true north, reaching the same altitude as the DC10
before it had commenced its first orbit.
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270. Wing Commander Gayfer had a map upon which had been plotted
the exact location of the figure-8 manoeuvre adopted by Caprain Collins
as he accomplished his descent from 17 000 to 2000 and then 1300 feet.
Thereafter the wing commander directed the course, speed, altitude and
rate ol descent so as to [ollow exactly the flight of the DC10, At the
appropriate moment he ordered the commencement of the right-hand
orbit and he controlled the descending altitude and angle of turn at each
stage, with the flight lientenant carrying out these instructons. After
completion of the first orbit the aircraft commenced the second orbit to the
left and the wing commander kept the aircraft on its descenc at the same
descending altitudes as had been followed by the DCI10. From dme to
ume, if there appeared to be slight deviations from the actual track of the
DCI10, the appropriate modifications were made to the heading.

271. Eventually, the second orbit was eompleted and the aircraft was’

straightened out for the run rowards the mountain. The wing commander
suggested to me that he flew in at 1500 feet at 260 knots with the result
that we would be flying at the same altitudc and speed of the DC10 and
along its exact course. [ agreed to this, and Flight Lieutenant Russell was
then dirceted to drop to a flight tevel of 1500 feet and hold the speed at 260
knots. Wing Commander Gayfer then instructed the piloc that at the
appropriate moment he would direet a lefti-hand 180° turn.

272. As we approached the mountain there was bright sunshine and the
ice clilf could be seen in the distance without any difficulty. There
appeared to be only two shallow patches of black rock visible at about the
level of the ice shell at the bottom of the cliff. These were in line with the
crash site. They were not very long and on my estimation about 20 or 30
{feet high, Apart from these two dark areas, and possibly one or two other
smaller but similar areas well to the true east, the ice shelf in front of us
was uniformly white. We could see the crash site without difficulty in the
clear air. The wing commander warned the flight lieutenant that he was
about to issue the order to bank left and then, at a point 2 miles from the
crash site, he gave the necessary order. The aircraft banked sharply left
and held a 180" turn so as to then adopt a heading of [80° grid. Since the
approach speed ‘was approximately 300 miles per hour, we had turned
away when about 30 seconds from the crash site, and consequently the
reconstrucuon of the final approach of the DC10 was suitably realisdc.
The aircraft was then {lown on a heading of true north, turned left around
Cape Bird on the military track, and thereafter adopted the glide path to
the ice runway. It was Flight Lieutenant Russell's first landing on the ice
runway, but the touch-down was impeecable, almost imperceptible. I
remarked on this to the flight lieutenant after the aireraft had taxied toa
stop. His response was non-commital. But I had the impression that his
composure did not entrely conceal his satisfaction. The sequence of
photographsin fig. 9, at page 100, and fig. 10, at page 101, show the line of
approach to the mountain as executed by Wing Commander Gayfer.

273. On 27 November we were taken on an extensive tour, in a tracked
vehicle, of the MeMurdo area. The weather was quite {ine in the morning
with bright sunshine. In the afternoon over by the Scott Hut, a northerly
front was seen to be approaching. Standing on a height near Scott Hut we
could look out across the ice at the Ross Sea and at the mountains along
Scott Coast, and the visibility range was more than 100 miles to the north.
On the right there was seen the black outline of Tent Island and behind
Tent Island, but obscured by it, was Cape Royds. When the United States
Alir Traflic Control say they can see 40 miles, they mean that they can see
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the mountains. Visibility is then usually 100 miles or more. Fig. 11, page
103, is a view to the north from Hut Point looking up McMurdo Sound
with Tent Island on the right. The expected line of approaeh ol the DC10
on 28 November 1979 was from that parc of the horizon to the lelt of the
eentre line of the photograph.

274, In the alternoon the northerly front enveloped Ross Island in
aceordanee with an extremely accurate foreeast by Sir Roehford Hughes,
but still left a clear area looking down the Sound a few points to the west of
true north, and Seott Coast was entirely elear. Mt. Erebus then totally
disappeared in pale cloud and as ene looked at it the cloud pattern whieh
obseured the mountain kept shilting and ehanging. The plume of steam at
the top of the crater was no longer visible. Sometimes a long streamer of
eloud near the top altered from a horizontal angle to 2 downwards angle

pointing to the true east. The light eloud patterns around the mountain’

kept changing both in contour and in eolour throughout the alternoon.
The conditions then began to resembie what they had been like on 28
November 1979, that is, a low overeast had eome in with the northerly
Iront, but as stated previously, the vision out towards MeMurdo Scund
into the north-west was elear and bright. To the true cast, that is to say
looking to the right of Ross Island, the snow now hlended with the harizon
30 as to make the horizon invisible, and it was impossible to say where the
snow ended and the cloud began.

275. A plan had been made for me to fly by helieopter on to the
mountain side the next day, but this was thought tw be a douhtful
proeedure if the cloud covering Ross Island continued to persist as it
would be impossible to {ly in conditions where both ground and horizon
definition had entirely disappeared. In such circumstances, the helicopter
pilot would not be able to tell whether he was flying into or over the slopes
of Mt. Erebus. In the meantime, however, a programme was scheduled
whereby the helicopter would leave at 11 a.m. next day.

276. A helieopter was provided by the United States Navy on
28 November, The low overcast still persisted. The overcast had spread
over Scott Base and well to the true north. Qut over McMurdo Sound, a
hitde left of true north, visibility was stll quite clear, and in particular
towards the eastern border of Victoria Land. The helicopter flight to Mt.
Erebus had been scheduled for 11 a.m. but had to be eancelled because
the overcast and the cloud concealing Mt. Erebus made it impossible to
approach the mountain from the true south. The Qight was postponed on
more than one occasion, but eventually we were advised that visibility
over Lewis Bay was thought 1o be reasonably clear, and we tock off at 4
p.m. in the helicopter. Those present apart from the pilot and eo-pilot,
were myself, Mr Baragwanath, Air Marshal Sir Rochford Hughes, Mr
R. B. Thomson, and Mr Edward Davies. We flew towards the saddle
which runs between Me. Bird and Mt. Erebus. Heavy eloud concealed
Mt. Bird and the cloud was drifting in a general easterly direction across
the saddle. There were however certain thin breaks in the cloud which
could be discerned by strips of sunlight on the snow. ’

277. The pilot first attempted to fly through the narrow cloud breaks as
revealed by the sun, but as this seemed hazardous he elected to turn about
and fly over the saddle but under the cloud base, The gap available for
this purpose was minimal, but there was enough clearance between the
cloud base at the top of the saddle for the helicopter to fly through.

278. It had been decided that if Lewis Bay was either in cloud or
covered by low overcast, that we would have to {ly away o the rrue north
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and return to the base. However, the weather over Lewis Bay was free
from cloud and there was bright sunlight, so we were able to earry on, The
helcopter then flew towards the true north and turned and eame back an
a heading of 357" grid which pur it upon the same traek as the DCI10,

279. As we approached the iee shelf ar about 73 knots, the latter could
clearly be seen as on 26 November, and the rising ground which
eommeneed at the iee shelf was also elearly apparent in the sunlight, but
the mountain itself was beeoming enveloped in pale cloud, and in a
minute or so it totally disappeared from sight. Even though the mountain
slope began only some 2 or 3 miles ahead of the crash site, no part of the
mountain could be seen, Fig. 12, page 106, are photographs raken from
the helicopter which show the partial then total envelopment of Mt.
Erebus in cloud. Each photograph is aimed directly at the mountain.

280. Over to the true east we could see a narrow strip of blaek rock at
about the level of the sea ice whieh marked the western border of Cape
Tennyson. However, in towards the bay from Cape Tennyson there eould
be seen an iee {og lifting off the solid iee which was drifdng over the ice
shelf and which was entirely concealing 3 or 4 miles of the iee shelf. Over
to the right we could see the narrow strip of black rock which marked the
tip of Cape Bird. The approach towards the ice shelf was made over solid
ice, eovered with snow, and in sunlight.

281. We flew over the crash site and made several passes back and forth
at a low aldtude and the pieces of wreckage previously mentioned could
now be seen more exactly. We then flew on to a point abourt 4000 feet up
the mountain and the helicopter was then landed on a rock outcrop alter
some delicate manocuvring of the landing gear so as to avoid boulders, I
was ahle to look at the whole of the area sarrounding the site of the
disaster and I shall at a later stage describe the various combinations of
light and cloud which were present on that occasion. About 200 yards
down the slope from where we landed was the small cross which had been
installed there in the previous year. Air New Zealand’s representative, Mr
Davies, had with him a wreath and also four containers of ashes of victims
which the relatives desired to be scattered on the mountain side. These
victims were one American, one Australian, and two New Zealanders. The
wreath was duly placed, and Mr Davies scattered the ashes. We went back
through the volcanic rock and snow to where the helicopter was waiting,
with its engines still prudenty running, and took our departure by flying
away to the true west around the steep slope of Mt. Erebus and down
towards the flat land to the true south, and after a flight of about 20 miles
landed at Scott Base.

282, It was then decided that Air Commodore Crooks, Mr Thomson,
Mr Davies and myself would leave that night for New Zealand by a Royal
Australian Air Force Hercules which was {lying out at about 6.30 p.m.
loeal time. The Australian flight crew asked me to sit on the flight deck
during the take-off as there was something which they said they wanted
me to see. The overcast was still low over the whole area and they said
that the conditions were virtually idendcal to those prevailing on the same
day last year.

283. The pilot told me that he would fly out to the true east and attain a
height of 1000 feet, and then he would tum back and {ly to the true west
and pass Seott Base at 300 {eet, before commencing the climb away to
New Zealand. He asked me to look out for a snow ridge which we would
encounter as we approached Scott Base.
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284, Near the left hand 1op edge of this ridge was a black outcrop of rock
and the snow ridge then ran off o the right from that point. It was at a
height roughly approximarte to the height of the ice clifl which marks the
commencement of the snow slopes running up to Mt. Erebus. The
purpose of the Australian flight crew in asking me to note in advance the
position of this snow ridge was 1 demonstrate the visual illusion which -
they said I would observe as we approached the snow ridge from the air, I
knew thart the snow ridge was present, and had seen it on the previous two
days in bright sunlight, and it was a very discernible feature, but the flight
crew were aware that with a low pale overcast of the kind which was then
present it would be difficult w distinguish from the air the presence of this
snow-covered feature. They told me that I would find it was difficult to
discern in the diffused light under the overcast where the slope began and
where the top of the ridge was located. The pilot radioed his intended
departure course to Mac Centre and obrained their clearance. He then
flew off in the indicated direction {for a few miles and attained an altitude
of 1000 feet, and then reversed his course and descended to 500 feet as we
approached Scott Base. At this juncture I could see the snow ridge lying
ahead, in thar T could make out the top of the ridge, though not its base,
but when I lifted up one hand and blocked out the view of the black
outcrop of rock the ridge immediately disappeared. All that could be seen
was 2 [lat expanse of snow-covered ground running on {or many miles
ahead, and in the distance I could see the mountains of Victoria Land.

285. The crew told me that the overcast then subsisting at Scott Base
was approximately the same as it had been 1 year belore, and that the
visual illusion to which I had been subjected was characteristic of what
happened when flying over uniformly white terrain with an overcast of
that nature. The {light captain and the navigator said that in their opinion
this would be an exact replica of the visual deception 10 which Caprain
Collins must have been exposed as he flew under the same level of
overcast approaching Mt Erebus | year ago.

286. Afer passing Scour Base the aircraft flew out into the Sound,
turned right and began its climb to its cruising altitude. I kept an eye on
the altimeter, and noticed that we entered the bottom of the cloud base at
3000 feet and that we emerged from the light-coloured cloud ar 5000 feet.
Looking over to the right the top 7000 feet of Mt. Erebus was clearly
visible. We in due course atrained cruising aldtude and arrived after a
Nlight of several hours at Christchurch International Airport.

287. This had certainly been a striking demonstration of the whiteout
phenomenon to which I have previously referred. As will be recalled, I
had known the location and the appearance of this snow ridge. I had seen
icon the two previous days in bright sunlighc. Its exact configuration had
heen clear and unmistakeable, with the sun shining down upon it outof a
blue sky. But with a low overcast—despite the clear vision which extended
for something like 100 miles in all direcions—all slopes and undulations
in the terrain ahead of the aircraft had disappeared. This long snow ridge
about 200 {eet high, which lay in the direct path of the aircrait, had totally
disappeared once the rock outcrop on its lelt-hand extremity had been
shur off from view. And so, by a coincidenral similarity of weather, 1 had
been able to se¢ and understand the dangerous visual deception with
which experienced polar pilots are all familiar, and which had without
doubt conironted Captain Collins 1 year ago that day.

288. As the chiefl inspector had said in his report (paragraph 1.17.48)
“thase who have not been exposed to whiteout are olten sceptical abour
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the inability of those who have experienced it to estimare distance under
these conditions, and to be aware of terrain changes, and the separation of
sky and earth.” I must express my gradtude to the intelligence. and
initiative of this Royal Australian Air Force flight crew wha knew that the
conditions were substantally identical with those obtaining on the day of
the fatal flight, and who saw the opportunity to demonstrate this optcal
phenomenon which is difficult to understand unless it has accually been
seen. Here are their names and ranks:

scheduled flight, This print-cut is situated in the roof of the flight
deck at about eye level, It contains the geographical position of the
aircraft as ascertained by one of the inertial sensor units. I'ts purpose
is to enable the crew to call up on the computer display unit the
geographical position of the aircralt as {ixed by the computer, and
then to compare that figure with the continuous readout provided by
one of the sensor units. Thus the correct functioning of the computer

Captain—Flight Licutenant J. R. Howie
Co-pilot—Flight Lieutenant J. G. Thyer
Navigator—Flying Offieer C. ]. McHugh
Flight Engineer—Sergeant J. P. Vellacort
Loadmaster—Flight Sergeant G. I. Pollard

They are members of No. 36 Squadron, Royal Australian Air Force.

ARFEAS OF PILOT ERROR SUGGESTED BY THE
ATRLINE OR BY CIVIL AVIATION DIVISION

289, I now propose to set out the different as i ich i
C pects in which it was
alleged that the pilots of TE 901 were at fault, and shall indicate my view

in respect of each such allegation.

(a) It was suggested that the crew should have plotted in flight on a
topographical map the co-ordinates for each position as they went
along. But the captain in this case had plotted the flight path on a
map before he left New Zealand, and I can see no justification {or
taking any further steps with regard to a map. The maps supplied by
the company for the {light did not have any track marked upon it
and if Captain Collins had not plotted the track on his own map;
and z.ltlas the night belore leaving, he would no doubt have checked
his flight plan and no doubt plotted the co-ordinates during flight on
the map supplied to him by the company. But for ohvious reasons he
did not need to do that. It was also suggested that the flight crew
could have waited for each waypoint to be reached, and then verify
the co-ordinates as appearing on the print-out in the aircraft
instruments, and thus plot the track in flight, but I discount that
suggeston for the same reason as already indicated. The crew had
no need to plot their track on a topographical map or maps, because
it had been done already. '

(b) It was suggested that the crew could have checked their position at
dxff‘eren‘c times by looking at the print-our of latitude and longitude

which is continuously available on an instrument panel. I quite

agree that this would be a simple method of determining where the
aircraft was at some particular moment. Even though there was no
plotting table or other place for a navigator on the aircraft, the co-
pilot or engineer could work out the last latitude and longitude
dlsPlfayed and then plot that on a map so as to give the aircrafc’s
positon, although by that time the aircraft would be many miles

ahead of that positon. Indeed, it seems a simple thing to do, and I

h?.VG no doubt that it could be done so as to fix the position of the

aircraft within a few miles by this methad of marking the printed co-
ordinates on a map. But the question arises as to why such a course
would be adopted in the case of this particular flight, or in any
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(c)

may be checked, and this is part of the comprehensive system of
monitoring the functions of the AINS as a whole. The provision of 2
continuous display of latitude and longitude is not for the purpose of
assisting the crew to keep plotting on maps their position. Their
position is ascertained by the simple process of looking at the
distance to run, and then pinpointing on their track and distanee
guide where that distance is in relation to the next waypoint. I have
already found that at all material times the crew were certain as to
their position. If eertain as to their position, then no member of the
flight crew would adopt this suggested course. To do so would be in
effect to disregard the unerring accuracy of the AINS as
demonstrated to these pilots for thousands of hours spenc in flying
DGCI10 aircrair, and o go back to the days of navigators.

At pages 23 onwards on the briel of evidence of Mr Amies, he
describes four different checks which were available to flight crews
on the antarctic {lights prior to the fatal flight, in respect of which
there were the “incorrect” co-ordinates for McMurdo printed on the
computerised flight plan. The purpose of setting out these four
instrumental checks which might have been made by pilots was o
answer the chief inspector's criticism that this mistake in the
McMurdo co-ordinates should have gone unobserved for a period of
14 months. Mr Amies makes it clear, at paragraph 8.9 of his brief,
that his detailed description of the four in-flight checks of the
progress of the aircraft in reladon to its flight plan, each made
possible by calling up various print-outs on the CDU screens, are
nor applicable to the fatal flight because in the case of that flight the
co-ordinates for McMurdo had been corrected. Consequently, there
is no point in my discussing the four different tests which could have
been applied by previous flight crews in the manner suggested by Mr
Amies, I would only say that in the case of the [atal light the crew
would without guestion, [or this was agreed by Mr Davison, have
performed the first two tests. The third and fourth tests however,
depended upon the existence of a non-directional beacon art
McMurdo, and this beacon had been withdrawn. However, as
inferentially conceded by Mr Amies, the performance of the first two
of his rests by the crew of the faral flight would have revealed
nothing, because of course, the aircraft was in fact {lying in
accordance with the computerised flight plan which had been
handed to the crew on the momning of deparcure.

However, despite the fact that the four tests propounded by Mr
Amies were nor applicable to the fatal Night, I have given careful
attention to other checks which might have been made by Captain
Collins and his crew in respect of the accuracy of the nav track as it
approached and passed Cape Hallett. If it was shown that rhe crew
had been able io verify the accuracy of the AINS up to and including
Cape Hallett, then of course it follows that they could rightly expect
that upon arrival at McMurdo there could not be a cross-track error
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