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NEW ZEALAND DEFENCE FORCE

PUBLIC RELEASE OF UNIDENTIFIED FLYING OBJECTS

(UFO) FILES

These copied and redacted files of correspondence on Unidentified Flying

Objects dating from 1952 to 2009 have been Declassified and released to the

public by the New Zealand Defence Force under the Official Information Act.

Access to the original files held by Archives New Zealand is restricted up until

the year 2080 for Personal Privacy reasons. These copied files have had the

personal details of members of the public making UFO reports removed to

preserve their privacy. Personal details of service personnel and civilians

employed by the New Zealand Defence Force and other Government

Departments and Agencies have not been removed. No other information

has been removed or omitted from these files.

GENERAL DESCRIPTION OF FILES

Correspondence on Flying Saucers began in New Zealand Defence Force

files in 1952 and continued under different names, Unidentified Flying Objects

(UFO) and Unidentified Aerial Sightings (UAS) until the present. The files

contain reports of sightings by private individuals and military personnel,

investigations by Defence and other Government Departments and agencies

into these reports, newspaper clippings on UFOs and letters from individuals

who claim to be in touch with alien beings and craft.

While the files are in general date order from 1952 until the present some file

periods overlap with one another and the documents within each file are not

necessarily in strict date order. There can be duplicate documents within

each file and copies of the same documents (particularly media releases and

reports) can appear in different files.

ACCESS TO UFO FILES

These redacted files are available in hard copy from the Defence Library c/o

Headquarters New Zealand Defence Force Aitken St Wellington. They are

not available in electronic format.
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Mr Guantin. Fagarty

11 MetungSt

Victoria 3103

AUSTRALIA

=

Dear \uentin,

Thank you for yeur letter sesking a copy of the

report of Captain Randle concerning Lhe Light sightings off

the Kaikoura coast in 197-.

I have this day dispatched Luo copies of the report

to Captain Randle, along with a scopy af this Letter. Presumably,

as te has indicated hie willingness to let you have a scopy of

his report, he will forward a copy to you in dus course,

Kind regards,

Yours Paithfully,

(G/To CLARKE)
; Wing Commander

/ Ye ‘Wirectar of Public Relations
“A 4

aa
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11 Metung St

Balwyn

Victoria 3103

» Australia

June 10, 1981

Dear Geoff,

I hope this letter reaches you, as I have no way of

Knowing whether or not you are still with the Ministry of Defence,

If you have moved on, and this letter is opened by someone in the

public relations section, then I hope they can act on my request.

I have written a book on the UFO sightings off the

Kaikoura Coast in December 1978 and it it has been accepted for

publication, My publisher is keen for me to expand the section

dealing with the December 21 incidents and I have written to a

number of the witnesses for additional information. One of those I

contacted was Captain John Randle who told me he hac no desire to

go over the whole thing again, so much later. However, he did tell

me that he supplied the RNZAF with a written summary of the incidents

and he said that if I was able to obtain that summary, or a copy, then

i could use the information.

He told me that the RNZAF had indicated they would return

the surmary, but apparently that has not been done. I would appreciate

a copy of the summary , or the summary itself, If you would like to

verify Capt. Randle's approval for me to use the summary, may I sugges

you contact him at

i am working to a deadline and whatever your decision, I

would appreciate being informed as scon as possible,

oigregards

eouentin To



NEW_ZEALAND UFO STUDIES CENTRE (NUSC)

Dr.J0.F.deBock

5 Ngahue Crescent,

ELSDON.

5 June, 1979 3g] 3/2

Ministry of Defence,

Private Bag,

WELLINGTON.

Dear Sir,

Please find enclosed a copy of the provisional report made ~ 9° ¢°777

by Dr.Bruce Maccabee on the Kaikoura UFO case. Through 0"

our contacts with CUFOS (Centre for UFO studies) and MUFON

(Mutual UFO Network)in the USA, the report was forwarded to

us. In a personal letter, Dr.Maccabee requested us to send

copies to those who have been involved in the investigation.

Copies are being sent to DSIR, Met.Office, Civil Aviation,

Ministry of Defence, Carter Observatory and Wellington Air

Traffic Control.

Although Dr.Maccabee has released the copyright for some parts

of the report, we still have to emphasise its confidential

character. MUFON will publish the complete report, while the

Magazine "Nature" will issue a more technical article on the

New Zealand case.

I would like to take the opportunity to inform you of the frequent

sightings reported to us. Most of which can easily be explained

after an initial investigation with the limited aids in our hands.

However, some sightings have to remain unexplained since we are

unable to obtain sufficient background information from such

institutions as yours. With this problem in view we would be

very grateful if you could advise us in future on those limited

unexplained cases. In several overseas countries this assistance

has led to the setting up of an advisory committee, with specialists

in various fields. The aim of the committee, which only meets

when necessary (perhaps twice a year) is to come to a natural

explanation of the more complicated sightings, to avoid the public

phoning your institutions, and to reduce speculation that reported

sightings are Flying Saucers, space-ships and other types of so

called extraterrestrial manifestations.

We already have the promise of a representative from a few

institutions, and we would be grateful if you could consider your

participation as well in the advisory committee.



«f you wish to have additional information on similar set ups

in overseas countries, please do not hesitate to contact us.

I thank you in advance, and hope the report enclosed shows the

serious approach into this field of unidentified aerial phenomena.

Yours sincerely,

<DEé Bock,
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‘With the compliments of the

New Zealand UFO Studies Centre (NUSC) As of
Ca

WHAT REALLY HAPPENED

IN NEW ZEALAND

ty
Dr. Bruce S. Maccabee

(Copyright, Bruce Maccabee, 1979)
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Sources of Information . aoe
- oe Tee Looe . i

The primary sources of information are the memories of

the eight witnesses who were involved. These memories contain

a wealth of information which, nevertheless, is "soft information".

However., this case is unique for the amount of hard information

which was available after the events were over. The hard

information includes a. tape recording of the conversations

between the Wellington ATC Genter and the aircraft. This recording

establishes an irrefutable time line for the events, Then

there is the tape made on the aircraft by Quentin Fogarty

(how many UFO sightings have information recorded in situ ?).

Although this tape cannot be exactly synchronized with the

Wellington tape, the approximate times of Fogarty's statements

can be determined from the content (he occasionally repeated

what Wellington had told the plane). Then there are scribbled

pencil notes by Dennis Grant, the Christchurch N.Z. reporter.

(He took the place of the cameraman's wife, Ngaire Crockett,
on the trip north.) He was apparently the only one who actually
wrote anything down during the sightings. And finally, there

is the film, which is a veritable tour de force of UFO images.

The film contains pictures of airport lights (landings and

takeoffs), pictures of the airplane cockpit, pictures of

“Quentin Fogarty at Christchurch Airport, and pictures of......

UFOs, The landing light sequences and the cockpit sequences

serve to establish that the film was taken from inside the

aircraft. A study of the edge numbers of the original film

(edge numbers are put on by the manufacturer) shows that they

are continuous, except for a change in film at Christchurch

(they needed a new roll for the journey north). Thus the film

is not a hoax. The landing light sequences provide color and

brightness information which can be used to calibrate the

film and the optical quality of the airplane window, All of

this hard information (acoustic and optical) is supplemented
by the memories of five witnesses on the aircraft at any time.

and one or two witnesses at the Wellington ATC( two witnesses

for part of the trip south; one witness at all other times).

As the interviews proceeded I found that the statements of the

various witnesses tended to complement rather than contradict
one another. There were some variations in descriptions of

events, etc., as might be expected from different observers

after a time lapse of over a month, but I found no outright 4.

contradictions. To my surprise (and delight) almost every new

“bit " of information I learned supported rather than contradicted
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the previous "bits". From this wealth of information I have

abstracted a summary of the events which, when read in

conjunction with the "Event Descriptions and Map Legend!

will give the reader an overview of the N.Z, Radar-Visual

UFO case. The associated maps, Figures 1 and 2, show the

overall path of the aircraft as a dashed line. The T shaped

symbols represent the aircraft at various points along the

path and the numbers refer to events in the "Event" sheet.

The events are primarily those associated with radar

targets referred to by Wellington ATC. Specifically, the

location of the airplane each time Wellington referred to

a target (or targets)is shown on the map. The locations

are believed to be accurate to within 1 or 2 miles. The

specific radar target(s) associated with a specific position

of the airplane is (are) connected to the airplane symbol

by a line(s). The events that occurred as the plane flew

away from Christchurch(# 21-27) are reconstructed from the

witness statements about what they saw and what the airplane

radar screen showed. The path of the plane from Event # 25

to Event #27 is approximate and is subject to further

revision. The path of the object was estimated from witness

statements, airplane radar data, and from the image sizes

on the film. The film image sizes (except when defocussed)

are never larger then several milliradians in angular size.

Assuming that the object was of a fixed size , this means that

it never was closer than some minimum distance, probably about

10 miles, during the time it was being filmed . On the other

hand Fogarty remembers looking almost straight down on the object

out the right window (his last view of it) , and the captain is

quite certain that the plane passed over it. At these times the

“cameraman was not able to film it because it was moving rapidly

with respect to the plane and because the film magazine and the

overall size of his camera made it difficult to shoot at large

downward angles (for example, the top of the film magazine could

have bumped some of the overhead switches in the cockpit).

The remainder of the airplane path (everything except 25-27)

is reconstructed from the standard flight plans and from the

memory of the Wellington Air Traffic Controller, Geoffrey Causer.

To obtain a good impression of the bewildering number of

unusual occurrances during those early morning flights I

suggest that the reader read the sunmary first and then read

the "Event" sheet, paying rather careful attention to the details

of the events.



~" The.reporter and film crew had been commissioned by a Melbourne TV station

5. Copyright, B.S .Maccabee
. 1979

3 Summary of Events

; (NOTE: all miles are nautical and times are local D.S.T.)

* FLIGHT SOUTH ,

At 11:746 pm on December 30, 1978, a four-~engine turbo prop Argosy
freighter Teft Wellington, N.Z., on a standard Saturday evening~Sunday

morning newspaper delivery run, from Blenheim, N.Z., to Wellington to ”

Christchurch, and then back to Blenheim. Aboard the aircraft were the

"pilot, Captain Bill Startup, the co-pilot, ‘Robert Guard, the
Australian news reporter, Quentin Fogarty, and a film crew which

consisted of the cameraman, David Crockett, and his wife, Ngaire,

who. Operated the tape recorder.

-to Fly to Christchurch to obtain film footage for use in a hews story -about
a previous UFO sighting that had been made by pilots on a similar aircraft

- flight. During the flight south the pilot and co-pilot observed lights

that were first seen in the direction of Kaikoura, from a point just

southeast of Cape Campbell (saab, Prt Ph tarty, Wellington radar
picked up and reported targets which were in the vicinity of the plane.

It appears that at least two, and perhaps several, of these anomalous

radar targets were observed by the passengers on the plane.

color film,
“The cameraman obtained 16mm, footage of the inside of the plane, the

Vights of Kaikoura, and of anomalous bright objects that were seen occasion-

ally in the 12:00 to 3:00 (front to rightside) quadrant with respect to

the direction of travel. The reporter recorded on-the-spot comments and

descriptions and occasionally referred to statements made by Wellington Air Traffi

Control (atc) The anomalous lights seen on the trip south were observed
to be mainly in the direction of Kaikoura or ahead of the plane, except

for one, which was seen off the right wing after the plane was south of

Kaikoura,

Radar targets that were reported to _the plane by the Wellington-
_ ATC - “within about 20 miles of the plane as it travelled froma point just
‘south of Cape Campbell to a point about 57 miles northeast of Christchurch

The airplane radar was not used on the flight south,

One particularly interesting sequence of events involving
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Wellington ATC occurred just after the plane had turned toward

. Christchurch at a non-geographic reporting point called “Kaikoura

East" (see map). The plane had shifted to the Christchurch

communication frequency when Wellington saw a target appear

behind the plane about one or two miles (Event Sheet #12) .

Wellington told the Christchurch controller, who asked the plane

to shift, back to the Wellington frequency. Wellington then told

the plane,the target was about four miles behind them. About half

a minute later Wellington said there was a further target about

four miles to the right of the plane. About 45 seconds after that

Wellington told the plane that something was flying in formation

with it. . The plane and the unidentified target flew side by

side for at least half a minute, after which the radar target reduced

to that of the plane alone (Event Sheet #15 and 16). About a

minute later the plane contacted Wellington and reported

a“target", which was a flashing light, at the right of and

falling. behind the airplane. (Event Sheet # 17). Wellington

agreed that there was a target at the right of the plane that

was drifting behind as the plane moved forward.

The plane Tanded at Christchurch, N.Z., at 1:07 AM,‘December 31. While
newspapers were being unloaded the crew discussed the sightings with the

Christchurch radar operator, who described to the crew an anomalous target

that was not particularly impressive to him. In order to obtain more film

“Footage, Crockett and Fogarty. decided to fly back to Blenheim. One of

the passengers, the wife of the cameraman, decided not to make the return

flight and her place was taken by a reporter from Christchurch Dennis Grant, a

personal friend of the Australian reporter (the only person involved that the

Australian reporter had known before the flight).

FLIGHT NORTH

The plane left Christchurch on its flight north to Blenheim at 2:16 am.

About 3 minutes later, as the plane climbed through a low cloud cover, the

pilot, co-pilot, and cameraman, who were all in the cockpit at the time,

observed a bright yellow/white/orange light apparently at about their level,

“which would appear and disappear through the tops of the clouds. It was 4.
between 10 and 30 degrees to the right of the aircraft, which was flying

~northeast. This light was pointed out to the two reporters who arrived in
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“th. cockpit “several minutes after the takeoff. The captain obtained a
strong return from his radar which was operated in its "mapping mode."

‘The size of the radar "blip" was estimated by the flight crew to have been

3 to 5 times larger thanthe blip from a large fishing boat.. The flight crew

and the Christchurch reporter, who had a good view of the radar display and of

* the object, repeatedly compared the direction of the bright light with that

of the target as indicated by the azimuth markers on the radar screen. They

assured themselves that the radar target and the bright light were in the

same direction. The radar distance was initially 18-20 miles. As the plane

proceeded along a straight northeasterly path and climbed to its cruising

altitude, the distance to the bright light gradually decreased, as indicated

by the radar, and the sighting line tended to move around to the right. By

the time the plane was about 13 minutes (32 miles) out of Christchurch 3 tispce
11,500 ft the bright light was about 70 to 90 degrees to the right of the

aircraft (southeast of the aircraft) and about 12 miles away and no Jonaer

‘on the plane radar. Al] observers agreed that the object appeared to be at

a lower altitude than the aircraft, with depression angles below horizontal

estimated to be between 5 degrees and 30 degrees. The radarin the map mode

could only pick up targets with depression angles between about 3° and 15°

below the centerline of the aircraft.

The cameraman obtained several minutes of film out the far right-hand

cockpit window during this period. Images on the film range from yellowish

white elliptical shapes with reddish fringes to overexposed, nearly triangular

“and circular shapes. Typical angular sizes were on the order of 1-2 milli-
radians*® He also obtained several feet of film showing a cockpit meter just

below the image of the bright light. At about 12-13 minutes (35-38 miles)

out of Christchurch the plane reached 13 thousand feet and a speed of 215 knots.

At this time the flight crew decided to turn to the right toward the bright

Jight. As the plane turned, the sighting line to the object moved toward the

front: of the aircraft, but even after a turn of about 30 degrees, the> object

aera

*- Divide the distance to the object by 1000 and multiply by the

number of milliradians to find the size. For example, an angular

size of 1 milliradian corresponds to an object size of 1 foot at

1000 feet: ( 1000 feet/1000)X(1 millirad.) = 1 ft.
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“was not directly ahead of the aircraft, as if the object had moved to the right.

The captain proceeded in a straight line along a southeast heading and again

the sighting line to the object moved from nearly directly ahead toward 90

degrees to the right as the plane flew. The depression angle below horizontal

“Was apparently very noticable at this time. The object was not’ picked up on

radar after the turn, even though the object was nearly ahead of the aircraft

immediately after the turn, which suggests that the depression angle was

greater than 15 degrees. After travelling on this new heading for 1 ora min-

utes, the captain began a turn to the left back toward his original flight j

path, at which time the light was observed to move quickly to the left-front and

- above the aircraft and then to the left and down and apparently below the air-

craft, The object was not seen again after the plane completed its left turn.

During the time that this object was seen by the plane passengers, it was

not seen on the Christchurch or Well ingtgn radars. This may have been because

it was too low to be picked up by eithernand/or because it was a weak target
for 50cm radar. ;

After the aircraft gained its original course and approached a point south-

east of Kaikoura, Wellington contro] tower again began to call the attention of

the flight crew to anomalous targets which were within 20 miles of the

planeas it travelled toward Cape Campbell. Occasionally, unusual bright Lights
. 

eas

were visible in the directions indicated by the Wellington control, and in,one

instance the plane radar picked up a target that appeared to the captain to be

in the same position as that indicated by Wellington control. There were also

apparently temporal coincidences between appearances and disappearances of visual

and radar objects.

One particularly bright object that was seen ag the plane
approached Cape Campbell was photographed by the cameraman. The
£ilm shows a bright light which alternates in a regular,cyclic
manner from bright white to dim red and orange. It apparently
travelled in a series of loops, described as “rolling and tumbling"
by. the reporter ( see Event #33 ). :

The plane landed at Blenheim airfield at about 3:10 A.M.
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Event Descriptions and Map Legend

Times are in local Daylight Savings Time and are accurate to

within one minute. Distances are in nautical miles (6076 ft

or 1.852 km). At the cruising altitude the plane travelled

at an air speed of about 3.6 miles/minute.

During the trip south the people aboard the plane were Captain

William Startup (S), First Officer Robert Guard (G), cameraman

David Crockett (DC) , sound recordist Ngaire Crockett (NC) and

reporter Quentin Fogarty (F). The Willington Air Traffic Controller

was Geoffrey Causer (GC). For part of the time the radar

technician, Bryan Chalmers (BC) was also present. GC used a

radar scope which presented an MTI (moving target indicator)

processed radar picture: BC operated a non-MTI display for part

of the time. The plane (P) is treated as an "entity" when com-

municating with Wellington radar (Ww). Christchurch is noted as CH.

During the trip north NC was replaced by a Christchurch reporter,

Dennis Grant (DG).

This event listing is to be used with the especially marked maps

{Figures 3 and 4).

TRIP SOUTH

EVENT DESCRIPTION

NUMBER

1 about 2354 (11:54 P.M.), Dec. 30, 1978 : the plane has

taken off and circled to head soutHand was at this time passing

over Wellington.

2 about 0010 ( 10 min. after midnight), Dec. 31, 1978 (all

succeeding times are on this date): the plane was passing or

had passed Cape Campbell. F,DC, and NC were in the loading

bay working on a “standup" for the news story on the previous

UFO sightings when S and G first spotted lights in the direction

of Kaikoura. The plane had passed 10,000 feet in altitude and

was travelling at about 170 knots air speed (the ground speed

might have been about 180 knots since there was a slight wind).

3 about 0012 : the plane (P) contacted Wellington(W) and

asked "Do you have any targets in the direction of the Kaikoura

peninsula on your radar at about that range?" (approximately

4.
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correct; the radio communications from the plane are difficult

to understand). W replied " There are targets in your one

ofclock (1:00) position (i.e., about 20-40° to the right of

straight ahead) at, uh, 13 miles.....appearing and disappearing.

eoeeeeAt the present moment they're not showing......but were

showing about a minute ago." GC had heen noticing "weird"

targets east of the Clarence River area and the Kaikoura Coast

for as long as half an hour before the plane reported anything.

S and G reported seeing lights that would appear and then

disappear in an apparently random manner, which is consistent

with the appearance and disappearance of targets on the W

radar. By this time the plane was at 14,000 ft. and travelling

at 215 knots air speed (3.58 miles/min.)

about 0015 : W reported a target in the 3:00 position

on the coastline. This may have been seen, but no mention of it

-was made on the W tape. By this time F,DC, and NC had ‘joined

‘S$ and G on the flight deck.

about 0016 : W reported a target at 12:00 at 10 miles

which was probably only seen for one sweep of the scope (12 sec.

per sweep}. This may have been seen by the passengers since

they reported seeing lights that occasionally appeared ahead

of them. .

about 0016:30: W reported a strong target at 11:00 at 3

miles from the plane which apparently appeared for one sweep.

P responded with “no contact yet".

about 0017:30: W reported a target just left of 9:00

at 2 miles (the spacing between the edges of the radar blips:

the actual spacing of target could have been more like

4 miles, assuming that they were at the same height; W had

no way of knowing what heights the targets were at). There was

no visual confirmation.

about 0019 : W reported a strong target at 10:00 at

12 miles. This may have been seen, but there is no specific

confirmation.

about 0022 : W reported a target at the left of the

plane at about 1 mile (between blip edges) which remained

stationary while the plane did a left hand orbit to see if

the passengers could see anything. About this time F, who

had been watching the lights, recorded his first “on-the-—

spot" commentary: “It's kind of hard to describe my feelings

right at the moment, but, uh, we've seen probably 6 or 7 or
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even more bright lights over Kaikoura. A number of these

have been picked up by Wellington radar." The plane did

an orbit (hexagon on the map) which lasted. about 2 minutes.

Nothing to the left of the plane was seen. Before the orbit

started there were lights (other than city lights) in the

direction of Kaikoura.

about 0024 : just after the orbit was completed W

reported a target at 12:00 at 3 miles. The plane responded

“Thank you....we pick it up. It's got a flashing light."

F recorded, as the plane came out of the orbit, "At the

moment there is no activity. When we first made the run

(4.e., started the orbit) the lights were so bright they

appeared to be Lighting up the sky of the town (Kaikoura)....

eeeeeNow we have a couple right in front of us! Very,very

bright." These Lights flashed on and off. FP recorded

.“We have a firm convert here at this moment.” One of these

11
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lights may have been filmed, DC obtained about 12 seconds of

footage showing sort of oval,blue-white images which were

quite bright (considerable film exposure of stationary,

focused images). pc also obtained about 5 seconds of

film showing several lights at once in a horizontal row that

randomly (?) flashed on and off. He also obtained film of

the town of Kaikoura, but the town lights appear to have been

much less intense .

about 0028 : P passed the “turning point" at Kaikoura

East. W reported that the only targets were 12-15 miles behind

them. At this point the plane switched.to the Christchurch

(CH) air traffie control on another radio frequency.

abott 0029 : W called CH by telephone and said that there

was a target about 1 mile (between blip edges; blips would

have been about 1 mile "thick" in a radial direction out from

- Wellington at the distance of the plane) behind the plane. CH

13

said it would inform the planeand have the plane switch back to

the W frequency.

about 0029:30 : P contacted W and was told that the target

-was now at 6:00 at 4 miles. Apparently the target had remained

stationary behind the plane for 6 or 7 sweeps of the radar

(72-84 seconds). F recorded : "We've just heard from

Wellington radar that we got an object about a mile behind us 4.

and it's following us", Actually W did not say the target was

following the plane.
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about 0030 +: W contacted P and said there was a “further"

target at 3:00 at 4 miles. GC did not specify whether or ‘not

the previous target behind the plane was still there. This

new target appeared for two or three sweeps, F recorded

“there's a whole formation of unidentified flying objects behind

us."

about 0030:45 +: W contacted P and said “There's a strong

target right in formation with you know....Could be left or

right. Your target has doubled in size. " The previous

target at 3:00 at 4 miles had disappeared, so this may have

moved closer to the plane. The distance from W to the plane

was now about 90 miles, so on the radar scope the airplane

“blip" would have been a small are about 3 miles“long" from

left to right and about 1 mile "thick" from front to back

(the blip size is always much larger than the target would

. be on the scale of the radar scope) because of the 2.1°

16

azimuthal resolution (angular resolution in a horizontal plane)

and the better than 1% radial resolution (accuracy of measuring

distance from Wellington). Because of the blip size the

unusual target could have been as much as 3 miles from the

plane ( farther than 3 miles if it was not at the same

altitude). BC was in the control room at this time and witnessed
the unusually large blip on the scope.

about 0031:30 : W contacted the plane and stated that the

target had"reduced to normal size“. The plane blip had been

unusually large for at least three sweeps (36 seconds) and

perhaps for as long as 45 sec. or so. GC and BC agreed that the

large blip was like two aircraft flying side-by-side at the

same speed...... the whole arc shaped blip moved down the

radar scope as a unit. There was no bending of the blip as

might be expected if one portion (i.e., the unusual target)

were stationary while the other portion (plane) moved by it.

The plane would have moved about 2 miles during this time,

a distance which would have exceeded the differential radial

resolution of the scope ( i.e., exceeded the minimum .

difference in distance between two targets that could be

measured on the scope). Shortly after this occurrance BC

‘went to another radar scope and turned off the MTI processing.

He then saw the normal amount of land and sea clutter within

20 to 30 miles from Wellington, but he saw no indications of

anomalous propagation. Also, the “weird" targets which had 4.

appeared on the MTI display did not appear on the "“uncancelled”

display, suggesting that the anomalous targets were actually
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weak reflectors of the 5C cm wavelength radar.

About this time the copilot spotted a flashing light
that was apparently travelling along at the right of the

aircraft. § turned off the wingtip running‘light (steady green)

to make sure that there was no problem with unusual reflections.

about 0032:30 : P contacted W and stated:" Got a

target at 3:00 just behind us.” W responded:"Yes, and going

around now at 4:00 at 4 miles." F recorded “ I'm looking

over towards the right of the aircraft and we have an object

confirmed by Wellington radar. It's been following us for

quite a while. It's about 4 miles away and it looks like a

very faint star but then it emits a very bright white and

green light." Unfortunately this object was too far to the

right and behind the plane for the cameraman to be able to

_ get a picture (he would have had to sit in the copilot's

seat).

Saiatetenel Shortly after this W contacted CH. CH had nothing on
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radar, but W referred to a target at 5:00 to the plane at

10 miles, which could have been the previous target if it had

remained stationary as the plane moved along.

about 0035 : W contacted P and asked if they had seen

the previous target at 4:00 at 4 miles. P responded "We

think we saw that one. It came up at 4:00....around 4 miles

away." (The distance estimate was based on what W radar had

told the. plane; the people on the plane had no way of measuring

distances behind them.) W then continued “Roger. That target

is still stationary. It's now 6:00 to you at about 15 miles

and its been joined by two other targets." F referred to this

as follows:" .....that other target that has been following

us has now been joined by two others, so we now at this stage

have three unidentified flying objects just off our right

wing, and one of them has been following us now for probably

about 10 minutes." Actually the time was more like 7 to 7 1/2

minutes and the targets were stationary behind the plane.

F did not have airplane earphones on, so he couldn't hear

the communications from the W or CH radar controllers. His

information came from S,G, or DC , all of whom had on earphones

and who yelled information to F over the noise of the airplane .

About this time F also reported the CH radar had picked 4.

up something"67 or 68 miles north of the city". That distance

would have been about 6 or 7 miles behind the plane, no more than

7 miles from the location the W gave for the three unusual

targets, assuming that. CH really said"“northeast of the city”

and not due north of the city, as F recorded.
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19 about 0036:30 : W contacted P and said that the three

targets behind the plane had been replaced by a single one

that produced a blip larger than the blip from the aircraft.

At this point § decided to do another orbit to see what was

behind him. F recorded "We've just heard from Wellington tadar

that there's a strong target straight behind us.so we're

turning....". The plane was cleared by W for a left hand

two minute orbit, but again nothing was seen.

20 about 0101 the plane landed at CH , It was a

“straight-in" landing since there was negligible wind.

F recorded a statement that CH radar had said there were

six UFOs headed for the aircraft just before it landed, but

no one else remembers such a statement and no lights were

seen heading for the aircraft. However, G and S do remember

- the CH controller referring to a target at the right of the

- aireraft that seemed to pace the aircraft in toward the

landing. G looked out the right window and saw at a lower

altitude a flashing light moving along. He at first attributed

it to a car headlight that was passing behind trees along a

road that ran along the shoreline. Then he realized that

the flashing was too regular. He also observed that the Light

apparently crossed a river at the speed of the aircraft.

However, he was too busy with his copilot duties during landing

to watch the object closely. S remembers saying to the CH

controller that perhaps the object was cleared to land in

the grass at the side of the runway.

After the plane landed S and G talked to the Ch

controller while the airplane was being unloaded. G remembers

being told about a target which was at the right of the

aircraft until just before landing , when it curved and

travelled inland. He also remembers being told that someone

at the control tower (close-in radar controller?) had looked

out a window and seen a light heading inland at about the

same time as when the plane landed. The CH controller attributed

the anomalous target to a "side-lobe" problé m, which might,‘Been
a satisfactory solution if the “side lobe",disappeared at the

‘same time that the plane landed, rather than travelling inland.
In an interview about 6 weeks later the CH controller would

neither confirm nor deny picking up a target, but whatever he

might have seen was unimpressive to him. Unfortunately the

CH control tower tape was erased and reused,according to a

standard 30 day retention rule,before it was copied (in spite of

#.
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a specific request by S that the tape be retained until he

could copy it) so any information that was recorded on the

tape is no longer available. i

TRIP NORTH

about 0216 2 P took off from CH toward the northeast

along the "MOTO" track toward Kaikoura East. The heading

is 033 magnetic or 054° trne (i.e., 54° clockwise from true

north }. DG had replaced NC. The climb rate was somewhat

greater than 1000 ft/min, a number which decreased as the

altitude increased, and the air speed was about 155 knots,

a number which increased with altitude. There was a southwest

wind of about 15 knots which added to the air speed of the

aircraft.

about 0218:40 : the plane had travelled about 7 miles from

CH and was not yet over the ocean. It was at an altitude of

about 2800 ft, and was just breaking through a low cloud

cover that was over the land. S,D, and DC, who were in the

cockpit, observed a bright light through the cloud tops.

The light was about 10-30° to the right of the airplane

heading. The light was apparently about at the height of the

plane. S's first impression was that he was looking at the

full moon without seeing any features., (The moon had set in the

west many hours before.) G described it as a “squashed

orange”. S turned on the airplane radar and placed it in the

“mapping mode" . About the time that the light was first seen

DG and F, who had been sitting in seats in the loading bay

during takeoff, arrived on the flight deck and G pointed

out the light to them. This was at about 2:18 A.M, according to

a note written down by DG. DG described the light (not

necessarily his first impression) as looking like a ping~pong

ball (white) that was in a dark room and illuminated by

a spotlight . DG also recalled a light below the object which

he attributed to a reflection on the ocean. (It might have been

a reflection on clouds.) DC had filmed the takeoff from CH

so he was ready to film and probably was filming at the time

the F and DG arrived on the flight deck. F was now operating

the recorder. .H recorded: "We are now about 3 minutes out of

Christchurch airport and on our starboard side we can see two

very bright lights......one much brighter than the other. The

only way to describe it.....it's like a very very bright star
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and just below it is another light not quite so bright."

93 about 0221:30 : the plane radar warmed up and S switched

' from the 50 to the 20 mile range. He picked up a target about

30° to the right of straight ahead just inside the 20 mile

range ring. By this time DG had moved so that he was standing

behind S on the left of the plane where he could see the

radar scope. DG repeatedly compared the direction to the

bright object with thelazimuth (angular direction) of the
target on the scope and assured himself that both directions

were the same. S and G were also sure that the radar target

was in the same direction as the visual target. S and G

estimated that the size of the radar blip was 3 to 5 times

that of a blip from a large fishing boat. The altitude of the

- plane at this time was about 6000 feet and it was about 15

miles out of CH. About this time F recorded "....those two

lights appear to be travelling with us......the brighter

light is still up above the other and has moved a little

further ahead........-now it's just dimmed! It"s gone! ;..Back

again, It appears.to be going behind a cloud. I can't ouite

make out whether in fact it is going behind a cloud or whether

in fact the light is just dimming......it's lighting up the

clouds around it....." pc filmed a light which did fade in

and out. DG described the object as if it were a Light

connected to a dimmer switch so the brightness could increase and

decrease continuously rather than going off and on abruptly as when

a light is switched off and on.

Since the target was about 18-20 miles awaylErom the plane
at about 30° to the right, and since the plane was about 15
miles from CH, the target was 32-35 miles from CH. Since the

CH radar has a "cone of silence" that extends upward from :

ground “Ievel as the distance from the airfield increases at

a rate of 100 feet/mile, an object below 3000 ft. at 30 miles

would not (normally) be seen. A weak target for 50 cm radar

might not be detected even at altitudes soewhat greater than

3000 ft. at 30 miles. Since the object was not detected by

Ch radar it was probably at an altitude of around 3000 ft

‘or lower. Since the airplane radar was operated in the

mapping mode the 3 cm airplane radar beam could have picked

up a target at a lower altitude.

Sometime during the time interval from 0222- 0225 DG

seribbled a note " close as 10 miles: 170 knots; pace aircraft".

At about 0225-0225:30 the target went off radar because the
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azimuth angle to the target had increased from 30° to beyond
about 50°, which was the maximum angle that the scope would

display. Before it went off the scope it may have come as

close as 8-10 miles, according to S, wha had the best view

of the scope. G remembers it being at least as close as 12

miles. F recorded "We must now be about 30 miles out of

Christchurch and that bright light is still with us. According

to Captain Bill Startup it came as close as 10 miles to us....”

about 0227 : P contacted W and said that the plane was

32 miles out of CH at an altitude of 11,500 feet and that

there was a "great big target sitting at, wh, 3:00 to us.....

at about 12 miles". P then asked W if W had anything on

radar. However, W had not been expected to be called and was

not Looking at a range great enough to see the plane. W did

say that there were many targets off Clarence and Kaikoura.

, The plane was climbing at a rate of about 800 ft/min at this
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time and travelling at about 200 knots ground speed.

about 0229 : the plane reached the cruising altitude of

about 13,000 ft and an air speed of 215 knots. S and G decided

to turn to the right toward the object to see what would happen.

S made’a turn that lasted about 45 seconds. He hadn't expected

to have to turn very far, suggesting that the object was

not directly to the right of the aircraft, but was still

somewhat ahead. However, he found that he had to keep

turning and he finally stopped when he had turned about 90

to the right. Before the turn started F recorded "The pilot

has just told us he is going to actually level off......and

head toward the object to see what happens." During the

turn F recorded the apparent motions of the object, not

realizing that the turning of the plane made. it look as

if the object were moving up and then down and then to the
front of the aircraft. After the turn was completed the

sighting line to the object was ahead and downward. DG

wrote a note " 2:30 A.M., directly ahead, no radar reading ¢

The fact that it was not seen on the radar scope even

though it was ahead of the airplane suggests that the sighting

‘line to the object must have been considerably lower than

15° below horizontal, which is the nominal lower bound of
the radar beam in the mapping mode. (The pilot did not try

to increase the tilt of the radar beam.) If the sighting line 4.

had been at an angle of 20° below horizontal and the object

had been at an altitude of 3000 ft. while the plane was at

13,000 £t. the distance to the object would have been about

5 miles. G had the impression that the plane had "overflown"
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the object as far as the radar beam detection was concerned.

During the time that the plane was on its southeast course
the sighting line to the object moved around to the right

again. When the sighting line was so far downward and to the

right that S couldn't see the object he decided to turn to

the left to regain his original track. Before he turned

he could see a glow in the right hand windows and the other

passengers could see the object. S and G remember flying

for "no more than" 4 - 5 minutes on the southeast heading

before turning back. Actually they must have flown only about

1-1.5 minutes on that heading.

About the time of the turn to the right, Dc stopped

filming and went downstairs into the loading bay to get

‘his bigger lens (he had been using the 100 mm. and now he
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got the 240 mm lens). It took several minutes for him to

install the lens on the camera , but he was ready to film

probably just before the plane turned to the left.

about 0231 : S could no longer see the object so he

turned left onto a heading of 066 magnetic (087 true ) for

a short time and then he continued the left turn to head back

to the "MOTO" track. F. apparently mentioned the start of

the turn saying "It's now dropping away right below us....

(He was not aware that the captain had decided to turn. Since

he was looking out the right window, when the plane banked

to the left it would appear to him that the object dropped

downward.) Fogarty continued " It appears , in fact, to

be losing its speed...rising, coming back up towards us

again...... It appears to be coming straight for us....

It's getting a little bit brighter." A few seconds later F

said " It's now dropping right away behind us,"

Probably during this turn DC obtained film footage with

his 240 mm lens. This footage shows an image which starts off

large, then shrinks to small bright images, and then grows

large and dim. He described the large image to F :"It now

‘appears to be an oval shaped object with rings of light

going around." A previous description given by DC before the

plane turned to the right was that it had a “brightly lit

bottom and a sort of transparent top" . The Large image was

apparently an out-of-focus version of the smal ler image.

During the time that the 240 mm lens was in focus DC did obtain
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images that are consistent with his description of the object

as seen earlier through the 100 mm. lens. These focused

images are sort of bell shaped with bright bottoms and less

bright tops. The angular sizes of the focused images obtained

with the 240 mm lens are about the same as the sizes of the

images obtained earlier with the 100 mm lens, suggesting

that the object did not actually get closer to the plane

at least during the time that DC was filming. However,

it apparently did get cuite close to the plane after

pe filmed it . DC could not film when the sighting line

was too far below horizontal because the top of the film

magazine would have bumped overhead switches. Therefore he

was not able to film it during the time that it apparently

passed under the airplane. :

During the left turn S was surprised to see the object,

’ which had been,on the right side of the aircraft, suddenly

appear at thevYeft and apparently above the aircraft. {The
appearance of being above may have bean due to the ~

tilt of the aircraft during the left turn.) The object

then appeared to move downward and pass behind and beneath

the aircraft. F last saw it out the far right window while

looking almost straight down on it.

27 about 0233 : the plane regained the MOTO track

at some point north of "MOTO" , which is 40 miles out of

CH. There is a "slight" time problem here in that the

W and CH controllers were discussing the position of the

plane at 0229:30-0230 and in their discussion they implied

that the plane was already heading for or about to reach

the MOTO track , perhaps close to the point MOTO. The

estimate listed previously that the plane turned to the right

at 0229 is based on the requirement that the plane reach

its altitude of 13,000 ft. and upon the statement made by P to

W at 0227 that. the plane was at 11,500 ft. The estimate that

the plane turned left at 0231 is based on the minimum length

of time taken by F's recorded comments during and after

the turn to the right. The estimate that the plane reached

the MOTO track at 0233 is based on the travel time of the

plane to go along a track as indicated on the map from

#36 to #27. These times and the estimated path of the airplane,

as well as the estimated path of the object,are all subject 4.
to revision.

28 about 0241 : W reported to P that there was a target

at 20 miles at 10:00, just off the coast 6 miles north

of Kaikoura. The location of the object for #28 on the

|



\

i
i

‘

|
:

26

map does not agree exactly with the jocation reported
by W, but it is close. There was no, sighting, but Ss may have
seen it on the plane radar.

29 about 0245 : W told P that the same target was at

16 miles at about 9:30 to the plane. There was still no

sighting. -

30 about 0246 : the plane “turned the corner" at Kaikoura

32
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East and headed toward Cape Campbell, which they estimated

they would reach at 0300. W read the Blenheim weather report.

Then, at about 0246:30, W told the plane that the same

target just north of Kaikoura was at 9:00. The plane did not

indicate that the target was seen.

about 0247 : W reported two targets at 11:00 at ;

15 miles. P responded "We don't seem to be picking them up quite

so easily on the leg (of the trip)."

about 0248:30 : W reported a target at 9:00 at 8 miles.

P did not indicate that anything was seen.

At about 0250 F recorded the following statement: "We've

now just passed Kaikoura and, uh, there's been no further

activity. There are pinpoints of light in the sky, but

nothing's been confirmed on Wellington radar. I, for one, am

hoping that, uh, we've seen enough , and, uh, the rest of

our journey back to Blenheim will be uneventful. I've had

quite enough of UFO's for one night." Apparently S had the

same feeling. He said that he had detected objects on the

airplane radar which appeared to him to be in the positions

reported by W, but he didn't tell anyone and, in fact, paid

very little attention to the radar screen throughout the rest

of the trip. He did tell several people after the trip was

over, however, that he had had targets on his radar.

about 0251 : P asked W if there was a target in

the 12:00 position. W responded ".... a strong target at

12:00 to you at 20 miles.....2 miles off the coast, 10 miles

south of Cape Campbell.“ P responded “We have that one also (?)

and quite a good visual display at the moment....... it looks

‘Jike a collection of lights...." F recorded “ About 30 seconds

after that last statement we've got another one right

in front of us.....very bright.....seems to be a long way

away. Another one just to the left of it. That one flashed

extremely brightly. They've both now faded..... The other one's

flashing again. It's giving off an orange flashing light.

It looks like an aircraft beacon." (Note: this comparison is

intended to convey the visual impression of very brief and

+4.

>
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bright flashes as opposed to "pulsations" in which the

light grows and dims slowly enough so that the brightness

change appears continuous rather than abrupt.) F continued

"It's moving off. It's extremely bright. It fades..... and its

dropped. It seems to have just dropped at an incredible speed

and it seems to be rolling and turning....in fact,..one light

has another beside it. "| The “rolling and turning” was

described by F as movement around a sort of elliptical path

with the long axis of the ellipse in the vertical direction.

The object travelled downward in the elliptical motion faster

than it rose upwards, in the opinion of F. DC obtained

about 7 feet of film that show a light source that changes

in a regular cyclic manner from bright white to dim red and

orange for about 32 cyclesat a rate of 1.1 cycles/sec. The

bright source also apparently moved up and down in a flattened

elliptical path much higher than it was wide. This up and

down motion was periodic, at least for the first portion

of the film, at a rate of about 2.5 cycles/sec.

After describing the flashing light: that dropped,.

rolled, and turned,F described a “whole cluster" of lights

including one that "keeps flashing" © and was part of a

“distinctive"pattern of lights. This one may have been

the Blenheim airfield beacon.

After describing the “collection of lights" to W, P

asked W if the Blenheim beacon could be turned off so that

the passengers on the plane could be sure that they weren't

mistaking it for a ' flashing UFO’. The Blenheim beacon

flashed red every 1.5 sec. or so. (Note : At this time the

beacon would have been about 45 miles from the airplane

and perhaps under the 1/8 cloud cover over Blenheim. The

cloud cover was at 4000 ft.) The beacon was turned off and

at about the same time the bright flashing light disappeared.

about 0252 : W called the plane to report "..two

further targets, one at 9:00 at 8 miles and one at 10:00 at

10 miles." Within a few seconds W also reported " the

one south of Cape Campbell has now gone off radar." The

Gisappearance of the target from the radar scope was

‘approximately (or exactly?) coincident with the visual

disappearance and with the turning off of the Blenheim beacon.

However, the radar would not have lost a target just because

the Blenheim beacon was turned off.

Whether or not the Blenheim beacon was in fact seen

was not established. Other bright lights. did appear

within seconds after the flashing one disappeared. However,
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they may not have been to the left of the plane as were the

W radar targets which"replaced" the "strong target" that

had been south of Cape Campbell. .

F recorded "Well, we can't be right all the time, but it

in fact appears that the last flashing light we saw was in

fact & beacon at Blenheim and the pilots asked for the beacon

to be turned off. But at the same time that they turned the

beacon off,Wellington radar told us that we had targets

coming from the left of us. But as I speak now, we have

another one, above Blenheim, and that's not a beacon because

it's not in the same position as the lights were before,

and these sightings at the moment are right in the position

where Wellington radar said they should be!" Actually, W

radar had referred to targets to the left of where the

‘strong target had been, and F referred to a light that was

* to the right of and higher than the one that had disappeared.

DG described these lights as "pulsing" on and off as if they

were incandescent bulbs operated with dimmer switches so the

the brightness could change continuously rather than abruptly.

about 0253 : W told P about 4 targets at 9:00,9:30,

10:00 and 10:30, all about 1 mile off the coast. One or more

of these may have been seen.

about 0254 : W told the plane about a target at 12:00

at 2 miles. P responded "No sighting of that one. "*

about 0255 : W told the plane that it was about to

merge with the target that had been just ahead. Since W

did not have any measure of the heights of the radar targets

W could not have told the plane whether it was above, below,

or level with the anomalous target. The passengers were

unaware of any target close enough to "merge" with. However,

about 0255:30 the plane said.to W:"We had a pretty bright light.
We have it again now. It appears to be behind Woodbourne

_{ Blenheim Airfield) from where we are...... Do you have anything

over there?" W responded “Nothing showing over there at all."

about 0256 : P asked W if there was anything in the

2:00-3:00 position with respect to the plane. W responded "

"Nothing showing up 2:00-3:00 to you. I have a target just

off the coast at 9:30.... at 5 miles."The passengers may have

seen targets at 9:30 . P then described lights that

looked like fishing boat lights on the right side in the
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- Cook Strait. W then responded " I got just one paint now

at 3:00 to you at 15 miles," and P said “Roger. Sounds like

some of the lights we can see....scattered through the Strait."

39 about 0257 : the plane was too high in altitude to

begin its descent into Blenheim, so it did a two minute

right hand orbit to lose altitude. Just before the orbit

the passengers had been watching a pair of bright lights

at the left of the airplane and DC was about to film them,

He didn't get a chance to film them, however, because the

plane turned, and when the plane had completed its turn

the lights were gone. W referred to targets at 12:00 at

2 miles before the turn and at 12:00 at 10 miles:as the

orbit began. The plane apparently attributed these to

fishing boat lights on the surface . ( W radar ‘could

detect boats in the Cook Strait if they moved

_ fast enough to exceed the minimum MII speed.)

- It was probably during or just after this orbit that

~ . @ pointed out the planet Venus that was just rising and would

have been visible at the altitude of the plane.

40 about 0259 : coming out of the orbit the plane

asked if there was a target over Picton. W responded

that there was no target over Picton. This was the last

anomalous light seen during the flight. The plane landed

at Picton at about 0310.
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ae SHNICAL DETAILS FOR THE FLIGHT SOUTH

. \

TIME: 11:46 pm, December 30, 1978, to 1:01 am December 31, 1978.

WEATHER: (as determined by the flight crew) excellent flying conditions

with no noticeable departure from a standard temperature lapse

rate from ground level to 14,000 feet; low clouds over Wellington;

visibility about 60 km over the sea; wind speed at cruising --

altitude estimated to be no more than 10-15 knots from the west;

atmospheric conditions sufficiently steady to allow operation

with automatic pilot and automatic height control (as pressure

sensitive device}; no noticeable inversion effects on Wellington

radar. The temperature and humidity variations with

altitude are shown in Figure3. _

NUMBER OF WITNESSES ON PLANE: 5 (pilot, co-pilot, reporter, cameraman,

sound recordist)

AIR SPEED OF AIRCRAFT WHEN CLIMBING: 155-180 knots.

CRUISING ALTITUDE: 14,000 ft.

AIR SPEED AT CRUISING ALTITUDE! 215 knots.

TYPE OF AIRCRAFT: 4-engine turbo prop freighter -- 2-man crew (Argosy, SAE)

CAMERA EQUIPMENT USED: Bolex H16, EBM electric, 16mm. reflex movie

. camera operated at 24 frames/sec. and a Kern, vario~switer 16-100m

zoom lens at f/1.9.

FILM: Fujicolor type 8425, 16mm, ASA400 color reversal film; standard developnet

’ RADAR EQUIPMENT USED:

WELLINGTON TOWER RADAR: Marconi 264, 50cm (587 MHz), 500 kilowatts,
with some adaptations for use at Wellington.

MTI CAPABILITY: targets with radial velocities in excess of 15 knets
are detected in the MTI mode with phase shift and digital scan

summing electronics. Observationson known targets with and without

the MTI processing indicate that the MTI processing improves the

sensitivity of the radar. (Strong targets in the MTI mode may be 4.

weak or eyen non-existent in the non-NTI mode.}
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PULSE REPETITION RATE: automatically varied between six frequencies

averaging 500/sec. ,

PULSE DURATION: 2.7 microseconds

ROTATION RATE: 12 sec./revolution

AZINUTHAL BEAMWIDTH: 2.1° + 0.2°

ANTENNA GAIN: 30 db over a dipole

POLARIZATION: horizontal

ABSOLUTE DISTANCE ACCURACY: 1% of full scale

_ RELATIVE DISTANCE ACCURACY: (set by blip size on the Jseotey): about
l mile on the maximum range

MAXIMUM RANGE: 150 nautical miles at 10,000 ft.

ANTENNA HEIGHT: about 1,700 ft. above sea level

UPWARD TILT OF THE CENTER OF THE TRANSHTTTED LOBE:

about 4° (there is no height resolution for this radar; the radar
detects surface targets for a distance of 30 to 50 miles under
normal conditions)

DISPLAY: 12" diameter PPI with 10 miles range rings on the 150 mile range.

NUMBER OF WITNESSES: 2 (controller and technician)

CHRISTCHURCH TOWER RADAR: Marconi 264, 50cm., 50 kw.

MTT CAPABILITY: not as sophisticated as Wellington, but similar

MAXIMUM RANGE: 100 nautical miles at 10,000 ft.

ANTENNA HEIGHT: about 120 ft. above sea level

“UPWARD TILT OF THE TRANSMITTED LOBE: there is a cone of invisibility

extending outward from the antenna which rises at a rate of 100 ft/mile,
beneath which targets cannot be seen under ordinary atmospheric condition

NUMBER OF WITNESSES: 1
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FIGURE 3

TEMPERATURE AND HUMIDITY

TEMPERATURE, C° - ©

WATER VAPOR, mb - [3

(calculated from measured

relative humidity-R.H.-

and the saturation

pressure for a given

temperature)

(The accuracy of this

feature is questioned

since new radioconde

equipment has caused

some problems according

to D.C.Thompson)

] { J

“. -20° ¢ -10° 0° 10° 20° c.
e, = e,*(R.H.) (0) 10 20 mb.

VERTICAL STRUCTURE OF THE ATMOSPHERE FOR

CHRISTCHURCH, N.Z, from the 11:00 P.M,

balloon launching, Dee. 30, 1978. Data

supplied by J.T. Steiner, Ass't. Dir.

for Research and D.C, Thompson, Superintendant

.Physical Meteorology : N.2. Meteorological

“Service, Wellington, N.Z,
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“TECHNICAL DETAILS FOR THE FLIGHT NORTH H

TivE: 2:16 am to 3:15 am, December 31, 1978

- WEATHER: (as determined by the flight crew): excellent flying conditions

: with no noticeable departure from standard lapse rate conditions;
wind speed at cruising altitude estimated at 10-15 knots from the

southwest: possibly a cloud bank more than 40 miles east of the

South Istand: jow cloud cover 1200 to about 3000 ft. above

Christchurch; scattered low cloud over ocean? CAVU
conditions above clouds; for Blenheim at about 2:45 am the wind

was out of the northwest at 10-15 knots, the visibility was 60 kn,

the cloud cover was 1/8 at 4,000 ft, and the temperature was 15°C;
after achieving the cruising altitude the crew operated the plane

on automatic height control. (See also Figure 3.) —

NUMBER OF WITNESSES IN THE PLANE: 5 (pilot, co-pilot, cameraman Australia

reporter, Christchurch reporter)

“CRUISING ALTITUDE: 13,000 ft.

(aineraft details are the same as fon the flight south)

CAMERA EQUIPMENT USED: same, but now run at 10 frames/sec.;also used
Sun Macro-Zoom, 80-240 mm Jens used at #/4. (This lens was later

found to be out of adjustment. At full zoom objects at "infinity"
came into focus when the focus ring read 15 ft., and distant objects

were out of focus when the ring read "infinity." This condition of

the lens may explain the section of film footage which shows a

large dim image which then contracts to a bright, much smaller image,
and then expands again to a dim large image, accompanied by an

_ apparent symmetry inversion _—————9 of the defocused image.)

FILM: same type as for the flight south.

RADAR EQUIPMENT USED:

WELLINGTON TOWER RADAR: same as for the trip south

NUMBER OF OBSERVERS: 1

’

CHRISTCHURCH RADAR: same as for the trip south

NUMBER OF OBSERVERS: 1

AIRPLANE WEATHER RADAR: M.E.L. Equipment Co. £190 Series, 3 cm (9375 MHz), 15 kw.

“MIT Capability: none

Operating Mode: operated in the "map mode" which produces a fan-shaped beam
extending from 3° to about 15° below the centerline of the aircraft

Azimuthal Sweep Range: + about 50° from straight ahead

“Sweep Rate: about 3 sec. per cycle

Pulse Repetition Rate: 400/sec.

Pulse Duration: 2.2 microseconds 4.

Beamwidth: 3.5°

_Range: 150,50, 20 miles (used on 20 mile range)

Display: sector display with 5 miles range rings and 15° azimuth markings.
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§ AATURAL AND ARTIFICIAL SOURCES OF LIGHT |

ASTRONOMICAL: Jupiter, visible in the northeast, magnitude about -2.0

Saturn, visible in the northeast, magnitude about 0.0

Venus, visible in the east after about 3 am at the altitude

of the plane, magnitude about -4.3, except on the

- horizon where atmospheric extinction reduces its

brightness by a factor of 100 or more.

Stars and other sources, visible in the clear sky, but all

‘dimmer than Jupiter

No comets, meteors, or aurora were reported.

(worE: the co-pilot pointed out Venus to the plane passengers near the end

of the flight north.) .

ARTIFICIAL: City lights.

Flashing and steady coastal and airport beacons, with flashing

or rotation periods ranging from about 1.5 sec (flashing only
red) to 30 sec (flashing only white)

Japanese fishing fleet lights, used for squid fishing, were

at distances estimated to be over 100 km east of the South

Island and east to southeast of Christchurch. A larae boat
carrying 50, 4,000 watt bulbs, would put out between 4 and

5 million lumens, yielding a luminous intensity of 300,000

to 400,000 candlepower.

(NOTE: the pilot and co-pilot pointed out artificial sources including the
squid fleet to the passengers.)
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Analysis of the Wellington Radar Sightings

Geoffrey Causer reported that the Wellington radar

picked up anomalous targets more or less continually during

the period that he was on duty from about 11:45 PM, Dec. 30,

through about 4:00 AM , Dee. 31. The previous controller had

also seen the targets and had pointed them out to GC. The

targets were unusual because they did not generally leave

trails on the radar scope,indicating to the controller that they

were stationary. However, the MII processing was supposed to

reject stationary targets. some targets would appear for only

one sweep (in which case no motion could have been detected anyway?

you need several sweeps for the motion of a target to leave a

trail) and some targets would remajn at fixed positions for

many sweeps . One anomalous target, apparently paced the aircraft

during the flight south when the aircraft target "doubled

in size" , One other anomalous target did make a constistent

traiL This target was observed to move continuously northward

from a point south of Cape Campbell to a point several miles

northeast of CC during the period 0226 to 0300, when it

disappeared off the scope. GC first reported it to the plane at 0246

as follows :" The most consistent and interesting target I've

been observing for the last 20 minutes, uh, is about 10

miles south of Kames and slowly moving north. It's moved about

10 miles in that time." (Kames is a non-geographic reporting

point about 4 miles east of Cape Campbell.) The average velocity

suggested by these statements is 30 knots. GC referred to this

consistent target again at about 0256 : "Target I mentioned

before that was consistent and strong and.moving north is now

just past Kames and still heading slowly north." During the

time period 0246-0256 this target had moved about 10 miles,

suggesting a velocity of 60 knots. A few minutes later it

disappeared off the radar scope. The speed seems somewhat

excessive for a fishing boat . .

( The characteristics of the radar targets picked up during

the early morning of Dec, 31 were similar to those reported

during the early morning of Dec, 21. Senior Controller John

Coxdy and controller Andy Herd reported targets which appeared

and disappeared off the coast near the mouth of the Clarence

River. They also reported a target which appeared at about 0300

at 160° azimuth and about 48 km (26 nautical miles) from

Wellington. It remained at that location for a period of time

and then moved , leaving a continuous track, to a point 80 km 4.

away from Wellington on the same heading, where it remained

for "at least 30 minutes", The average speed of the target

when it moved was about 120 knots. These radar sighting form

part of the collection of radar-visual sightings of Dec. 21.)
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Stationary targets can be presented on an MII processed

radar scope display providing that they can, in some way;

change the phase of the returned signal or shift its freouency

slightly. Such a phase shift could be provided by a vibration
of the surface of an object , or bya back and forth motion

of an object toward and away from the radar antenna. A plasma

might also shift the phase of a portion of the reflected

radar signal (this assumes the object is a plasma or is

surrounded by a plasma).

The "blips" (bright arc-shaped spots) on the radar scope that

were made by the unusual targets were comparable in size and

intensity to the blips made by the airplane, according to

GC and Bryan Chalmers. However, BC determined that when the

MII processing was removed the targets were not seen. (The

non-MTI display showed the normal amount of nearby land and

sea clutter and the plane.) Targets could appear on the MII

@isplay and not on the non-MTI display if they were pasically

weak targets (i.e., not very reflective for the 50 cm radar).

This ig because the MII processing makes the radar receiver

more sensitive (by integrating over pulses and more effectively

separating the signal from the background noise ). Even

normally strong targets, such as aircraft, can be weak reflectors

if the targets are oriented in such a manner as to present ~-

small "“cross-sections"for radar reflection. Por example, a

plane travelling directly toward or away from a radar antenna

has a smaller cross-section for radar reflection than a similar

plane travelling at an angle of 90° to the line-of-sight to

the radar antenna. (i.e., “broadside” to the radar antenna).

Thus the orientation in space is a major factor in determining

the cross-section. An object which appears as a strong target

(relatively large cross-section ) on one sweep of a radar scope

might turn * between sweeps and become a weak target .

(relatively small cross-section) by the time of the next sweep.

If the cross-section were to become too small the target would

“disappear", as far as the radar operator is concerned.

Blips are produced on the radar scope whenever the radar

antenna picks up sufficient power at the correct frequency.

Except in the cases when external sources of radar freauency

power irradiate the antenna (jamming, interference with other

radars), power is received at the antenna only when there is

a (or more than one) reflective object within the irradiating

field of the transmitter. In other words, when there are no

reflections of the radar beam there are no targets on the ecope.
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deflections can be provided by metallic objects ( e.g., planes),

conducting media ( e.g., ionized air of plasmas, such as are

created by lightning and meteors) and by discontinuities or

variations in the dielectric constants of the media through

which the radar signal passes. In the case of the anomalous

targets referred to here , one proposed explanation is that

the radar was picking up reflections from “dielectric

discontinuities or variations" caused by clear air turbulence.

However,"clear air turbulence"requires that the air-be

turbulent. According to the flight crew the air was quite calm.

The captain estimated that the wind velocity was about 10-15

knots from the northwest when they were near Wellington and

from the southwest when they were near Christchurch. He was

able to operate the plane on "automatic height control", a

device which keeps the plane at a level corresponding to a

particular air pressure. (Since air pressure decreases with increasing

altitude, a particular pressure corresponds to a certain

altitude, or range of altitudes, When the air is turbulent the

pressure fluctuates considerably and the automatic height

control will not operate.) Regions of clear air turbulence

have very small cross-sections for radar reflection, especially

at rather long radar wavelengths like 50 cm. ( clear air

turbulence cross-sections may be one millionth of the cross-

section of an Argosy aircraft, or even smaller).

An alternative to having the atmosphere itself reflect the

radiation would be to assume that the atmosphere bends the

radar beam so that it reflects off objects on the surface.

Since the Wellington radar had no capability of determining the

height of a target, the controller could not tell from the

strength of the return whether he was looking at a boat. a

wave, or an airplane. However, by comparing successive ~

blips he could usually distinguish between slowly moving targets

such as boats and waves and rapidly moving targets such as

airplanes. ({ A slowly moving airborne object such as a helicopter

could produce a blip that would be comparable to that of a boat.)

When the atmosphere is sufficiently refractive to bend the

radar beam downwards , an unusual an unusual amount of land and

sea clutter is visible on a non-MTI display. As already pointed

out, BC made such a check and determined that there were no

conditions indicative of"anomalous propagation"apparent on the

non-MrI display. ‘The lack of anomalous propagation effects on

the scope is consistent with what would be expected from

the temperature-humidity "structure of the atmosphere" as

determined by data from a balloon launching earlier in the
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bvening (see Fig. 3). Refractive bending of the radar bean

is caused by the variations in air pressure, temperature, and

humidity with altitude. The amount of bending to be expected

for a particular temperature-pressure-humidity “structure”

of the atmosphere can be estimated by calculating the

radar refractivity profile. Fig.4 shows the profile calculated

from data in Fig. 3. Radar ray curvatures in seconds or arc

per kilometer are also illustrated in the figure. Only for

a small height region around 3400 meters was the refractivity

sufficient to make a ray follow the curvature of the earth.

Nowhere was the refractivity great enough to bend a ray as

much as a minute of are per kilometer of distance travelled.

A-ray which travels 10 km through a medium that bends it

downward from a starting angle of 5° upward would be only about

30 meters lower in altitude if the bending rate is 2 minutes

per kilometer than it would be if the bending rate were 0.0

minutes per kilometer (no bending). Thus one can see that the

effect of the curvature is small. The same ray would rise to

a peak altitude of about 6.5 km after travelling about 150 km

{assuming the refractivity gradient is constant up to that

altitude) and then it would bend downward and intersect the

earth at a point about 300 km from where it started at the earth's

surface. A ray that started off at a steeper angle would go

farther before reaching the earth's surface, and one that

starts off at an angle of less than 5° would not go as far.

(For comparison , Fig. 5 shows the refractivity profile

for the early morning of the 218t of Dec. Note that there is

a sufficient refractivity gradient in the. first kilometer to

cause some trapping of radiation near the earth's surface.

One might expect a non-MTI display to show ground and sea clutter

at greater distances than would be normal.)

One particular incident involving the Wellington radar

occurred when the plane was about 84 n.m. ( 155 km) from

Wellington and flying south (see #12,13,14,15 in the

event description listing). The radar picked up a target that

was apparently stationary behind the plane for a over a minute.

Then another (or the same?) target appeared at the right of the

plane, and finally the return from the plane "doubled in size"

suggesting that something was moving along with the plane. The

two witnesses to the scope at this time described the motion of the

large return blip along the scope as looking like two airplanes 4.
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FIGURE 4

RADAR REFRACTIVITY .
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REFRACTIVITY PROFILE FOR CHRISTCHURCH,N.Z.

From the 11:00 P.M. balloon launching.Dec. 30,1978-

Multiply by 0.21"°/km / (N/km) to get curvature
in "/km. Curveture is downward if the sign is negative.

The earth's curvature is -33"/kn. Only at about 3400 m

altitude was there a region with sufficient curvature 4

to bend rays downward toward the earth at a bending rate

equal to the earth's curvature. ,
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FIGURE 5__
RADAR REFRACTIVITY
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flying side by side. The question now to be raised is, can

this be explained by anomalous propagation effects or radar

“angels"? To answer this question one must keep in mind that

the existence of a radar return. requires that there be something

reflective, and that the " radar. path length" from the radar antenna

to the object be the value given on the radar screen. Since this

value was apparently the same as the path distance to the airplane

for a period of over 36 seconds, this requirement means that

the ‘radar .path length to the anomalous target must have increased

at the same rate as the path length to the aircraft, The simple

way for this to happen is to have a "real" reflective object

which is moving away from the radar antenna at the same speed

as the aircraft. It also has to be at the same azimuth as the

aircraft, although not necessarily at the same altitude. It should

be obvious that no natural radar reflector could effectively

pace the aircraft for such a long period. Another airplane could

do it, but there were none. An alternative hypothesis is that

the radar picked up a stationary target which was made to appear

to move by effects of anomalous propagation. If the radar rays

were bent down sufficiently so that they could pick up a

boat or a wave on the surface, the assumed boat or wave could

pe at the distance of the aircraft , but clearly neither a wave

nor a boat could move at the same speed as the aircraft. Thus a

“direct “ radar path from the antenna to a boat (or some relatively

stationary target) will not work. But what if the rays from the

antenna first travelled upward and then were reflected downward,

as if by an atmospheric mirror, and then the reflector started

to move upward! In this case the radar path length would increase

as the reflector moved upward while the reflective target

remained relatively stationary compared to the speed of the plane.

Fig. 6 illustrates the geometry. Initially one might assume a

curved radar path such as the dashed line. However, such a trajectory

hag_a curvature of about 17 minutes/km, which would reauire a

refactivity gradient of about: 5000 N/km, which is way out of the

range of values on Fig4. The only possibility would be a very

flat ray which has undergone little bending on its way to the

hypothetical ship on the surface. (The curvature of the "flat"

ray - solid line - has been exaggerated.) Assuming the

reffcting or bending region moves upward,as indicated by_the arrow,
the path length from the antenna to the ship will increase at

a rate approximately given by (8h/x) , where x is the straight

line distance from the antenna to the ship and h is the maximum

distance between the straight line and the curved path. Since

x is large (84 n.m.) and h is small (initially zero) , the path 4.

length increases very slowly as h increases. For example, let

the straight line be 84 n.m. long,the approximate distance to the



tyREtang+(uoztazoy)

42

‘SpnzTalyqe

UFAWIONIGNAGGHLdOINANGAOW
CAVMdA“AGCalvaLaoUWL
SQOIWWONWJONOLLOWLNadWddy

000’st-

a



43

plane when the blip first increased in size. The blip size remained

large for at least 36 seconds, which means that the plane

travelled at least 2 miles. Thus the radar path length to the

anomalous target (ship) must also have increased by 2 miles during

the same time period. That means the solid are line on Fig. 6

is 86 miles long. Using trigonometryand calculus one can show

that the arc length ( segment of a circle) of 86 n.m. and the

chord length (straight line) of 84 n.m. have a maximum spacing

(h) of about_8 n.m. or 48608 feet, a distance which would not

even appear on the figure if it were drawn to scale! (The plane

is only 14,000 feet high.) The reflective or bending region of

the atmosphere would have to move upward 8 n.m. in the same

time that the plane moved only 2 miles, or at a speed four times

faster than the plane. Needless to say , volumes of air (which

do the bending) that are moving at 4 * 215 knots would cause some

turbulence since they would be moving faster than the speed of

- gound! One may conclude from this argument that motion of

refracting layers cannot account for this incident.

One could make another suggestion: namely that the radar

beam bounced off the airplane and hit a stationary target

and then was reflected back to the antenna, However, unless

the stationary target were within 1 mile. of the airplane during

the whole period, the extra distance travelled would show up

on the scope as a bend in the unusually long return blip.

A boat on the surface, properly oriented, might provide a

sufficient reflection ....... but the plane was flying at an

altitude of over 2 n.m., so the extra distance travelled by

the twice reflected ray (one by the airplane and once by the

boat) would show up on the scope.

There is still another alternative, illustrated in Fig. 7.

In this case we assume that a bending layer develops at just

the right time and place so that a few rays hit the surface of

the ocean at a path distance eyual to 84 nm. Then we assume that

the bending decreases slightly in time so that the rays hit the

surface at a greater distance. The decrease in bending has to

occur at exactly the correct rate to make the path length increase

by2 nm in 36 seconds, It would not require much of a chahge in

the amount of ‘bending to accomplish this , although the

average amount of bending would have to exceed the curvature

of the earth since the horizon , for an antenna at 1700 feet,

is at 47 nm (no bending; straight line distance).

The big problem with all of these explanations requiring

ray bending is that, when conditions are correct to that "one"

ray or "ray bundle" bends down and hits the ocean , or a ship on

the ocean, many adjacent bundles also bend down. Thus one would
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“expect not one but many apparently real targets at various

azimuths and distances all moving at various apparent velocities

as the conditions.of the atmosphere change. Moreover, when the

conditions of the atmosphere are such that noticeable ray

bending is taking place and producing sea clutter, the random

targets appear on a non-MTI presentation as well as on the

‘MII presentation. Yet BC saw no evidence of anomalous propagation.

Thus it appears to be difficult to ascribe this particular

radar incident to anomalous propagation. It is also difficult

to ascribe the other “class" of unusual radar targets, those

that remained stationary for long periods of time (minutes)

to anomalous propagation since stationary targets produced

by ray bending are , nevertheless , stationary , and therefore

should not be able to defeat the MTI processing.



Analysis of Radar-Visual Sightings

A radar-visual sighting oceurs when a visual target (object) is

seen in the same direction as a radar target. Unfortunately

the radar target may not be the same thing as the visual object

since the radar operator has no way of estimating altitude

(when using a long range search radar, as in this case), and

the visual observer usually has no way of estimating distance.

However, if the visual and radar targets are observed to change

in some way (e.g. move, “appear",or "disappear”) at the same

time, it is reasonable to assume that they are the same

object providing that the nature of the change is the same

for both types’ of observation . In this case we have three

classes of observations: those in which radar and visual targets

in the same direction with respect to the plane changed

simultaneously (apparent radar-visual : ARV); those in which

radar and visual targets were changing in similar ways but for

which the exact directions of the visual targets are not

known ( maybe radar-visual:MRV): and those in which there

appeared to be no synchonisom between radar and visual targets

(not radar-visual: NRV). Out of about 28 separable incidents

involving the Wellington radar, 16 are NRV's, 8 are MRV's , and

4 are ARV's. The sighting as the plane left Christchurch which

involved the airplane radar for about 4 minutes continuously

belongs to the ARV class. In this last sighting the object

was picked up on radar as soon as the radar was warmed up and

the sighting line to the object was in the same direction

as the radar azimuth until the object was so far to the right

of the plane that it went off the radar scope. The object

was not detected on radar when the plane turned toward it, but

at that time the depression angle (angle below horizontal)

was quite large, so the object may have been below the radar beam.

The Wellington radar ARV's are described in the event

description listing under #3, #10, #17, and #33. The MRV's

are described in events #4,5,8,16,20,34,35, and 38. Only the

ARV's will be discussed in detail.

Event # 3 was the beginning of the whole series of occurrances.

This is considered to be an ARV because the lights were seen

in the same direction as the radar targets and because the

"dynamic" characteristics of the lights matched those of the

radar targets" namely, they would appear and disappear apparently

at random . The visual estimate of distance {( over the town

of Kaikoura) must be considered to be erroneous for this to

be an ARV sighting.

4.
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Event # 10 is considered to be an ARV because of the

apparently simultaneous appearance of a radar target and a

light directly ahead of the plane. It is possible that the

two targets that Fogarty referred to were sufficiently close

together to look like a single target on the radar scope,

or it may be that only one of them was sufficiently radar

reflective to show up on the radar scope.

Event # 17 followed the period of time when the radar

target at the location of the plane was twice its normal

size, In this case the observers looked to the right of the

plane where Wellington said there was a target. They saw a

flashing light which the copilot eventually lost sight of

as it drifted behind the plane. Wellington saw a target

which apparently remained stationary at the right of the

plane as the plane moved along.

Event # 33 was the beginning of the last series of

sightings just before the plane landed. Both Wellington

and the plane referred to the appearance of a target

almost directly ahead of the plane. About a minute later

this target disappeared both visually and on the radar scope.

It is impossible to establish simultaneity of disappearance

of the visual and radar targets at this late date, but the

disappearances occurred within 5 or 10 seconds at least. The

disappearance of the visual target may have been at the same

time that the Blenheim beacon went off, but certainly the

beacon was not the radar target. ‘the object referred to here

may have been one of the several targets picked up by the

plane radar when it was heading toward Cape Campbell.



(PARTIAL ANALYSIS OF THE FILM
OBTAINED FLYING SOUTH AND NORTH)

Projection Transmissometer Measurements

on Magnified Images Using the Original

Film

Magnification : 67.

Each figure shows the date of the analysis

(measurement) and the # in order of analysis.

The number of a frame obtained when the plane was

flying south is obtained by counting from the

“orange” frame (overexposed when camera stopped

with shutter open) just before the first anomalous

light images

fhe number of a frame obtained when the plane was

flying north is obtained by counting from the

first anomalous light image after the takeoff

from Christchurch.
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(Partial Analysis of the film

obtained near Christchurch)
4

(abstracted from a paper

submitted to Nature )



During the time that the object was detected on radar the plane was

glimbing on a 54° heading out of Christchurch, N.Z. and the ground speed

- increased from about 315 to about 370 km/hr. Estimated positions of the plane

and the object are illustrated on Figure 1. The object was first detected on

radar at point A on the figure, and it was continuously on radar until the

azimuthal angle reached about 50°, the limit of the radar scan, at point B.

During that time (about 4 minutes) the plane travelled about 23 km and the

object apparently travelled about 5 km. The witnesses had the impression that

the object was at least as high as the top of the scattered cloud layer (about

- 800 m) and that for a period of time it actually "paced" the aircraft. Since

Yt was not detected by the Christchurch radaré jt was either a weak reflector

of 50 cm waves, or below about 1 km in altitude (or both).

The photographic equipment consisted of a Bolex EBM electric 16 mm movie

camera with a 100 mm, f/1.9 zoom lens that was used at full aperture and full

“zoom (except for a short section of wide angle photography which shows a meter

inside the airplane). The camera was operated at 10 frames/sec. Fujicolor

type 8425 color reversal film with an ASA speed of 400 was used. The camera

was hand held (a tripod was found inconvenient to use on the flight deck of

the aircraft) and consequently most images are smeared. Microdensitometer

scans have shown that the images which are small and not streaked are very

often highly overexposed, with the film having a transmission that approaches

the transmission of the clear film leader. For such highly overexposed images

it is very difficult to estimate the illuminance on the film plane. On the

other hand, smeared images are somewhat less overexposed and allow better

estimates of the film plane illuminance. With less exposure it is possible

to use the published characteristic curves (film density vs exposure) to

estimate the luminous flux which reached the film plane during the frame time.



Woh an estimate of image illuminance, and a measurement of the image area,
:

{t is possible to estimate the flux (Tumens) which reached the film.and,

with the following equation, to estimate the candlepower of the source:

. t
2

E.A, R .

TA :

JI =

L

where J is in lumens/steradian (i.e., candelas, cd.), E. is the film plane

illuminance in Im/m?, A; is the image area, R is the distance to the source,

T is the lens transmission (assumed to be 80%), and A = nD°/4 is the area of

the lens aperture. For £/1.9, D = 10 cm/1.9 = 5.26 cm. The visibility, V,

‘estimated from ground level data, was about 70 km.

Of particular interest is a single frame image smear obtained when the

radar range, R, was between 18 and 35 km. This image, illustrated in Figure 2,

ranges in color from bright yellow in the "sides" of the loop to white-yel low

_at the top and bottom of the loop. Neutral densities (density = “10915 of the

film transmission) range from 0.4 down to 0.2, while that of the clear leader

is about 0.12, The densities for the three colors (red, green, blue) in the

portions of the film which have not been exposed (e.g. the black background)

lie in the range 2.1 - 2.3. Published film characteristics? indicate that the

normal density range is from about 0.10 to about 2,3 ~ 2.7 for the three colors,

and that the "speed point density" for the film is about 0.90. Since the upper

density range of the film under study here is somewhat below the normal density,

the speed point may also be somewhat Tow. A conservative estimate is that the

speed point density for this film might be as low as 0.80.

According to the ANSI standard, ASA 400 film reaches its speed point density 4.

when exposed by a flux of about 0.025 Im-sec/m (0.025+lux sec). For a

0.044 sec exposure this becomes 0.56 Im/m?. The measured loop image densities



differ from the speed point density by 0.4 to 0.6 density units, indicating

the image illuminance was "10°42. 2.5 to 10° 6 = 4 times the speed point

~ qVluminance. (Note: The relationship between density and exposure is some-

what less than linear to nearly linear in this region of the characteristic

curves.) Accepting a conservative estimate of three times the speed point

qlluminance, Ey = 1.7 Im/m?. The total image area for which the density is

0.4 or less (exposure is three times the speed point value or greater) is

about 0.003 en®, Assuming a radar range of only 18,000 m, equation (1) yields

about 217,000 cd. For R = 35 km, equation (1) yiélds about 2.1 x 10° cd,

For comparison, a relatively high efficiency 10,000 watt incandescent bulb

‘radiates about 330,000 Tumens into 41 steradians, which corresponds to about

26,000 cd.*

A characteristic source size may be estimated from the jens focal length

and the widths of the streaked image. The angular width of the narrow hori-

‘ zontal sections is about 0.00065 radians, and that of the wider vertical

sections is about 0.001 radians. Assuming a stationary object (streak due only

to camera motion) these angular sizes would be consistent with a non-circular

source which, at 18 km, would be about 12 m high by about 18 meters wide. At

35 km the dimensions would be about twice those given.

It is not the intent of this paper to offer an explanation for the unusual

bright source. However, one may note that the brightness (over 100,000 cd),

the size (on the order of 20 m or more), and the duration (it was seen for over

twelve minutes”) place rather severe requirements on a conventional phenomenon

such as, for example, glowing plasma or “ball lightning."
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Bibliography and Notes

The object discussed here was one of several that were seen, filmed, and

detected on radar during the flight of an Argosy air freighter that flew

from Wellington to Christchurch and then to Blenheim, New Zealand, between

- 9010 and 0300 on December 31, 1978. An intensive non-government related

nvestigation has ruled out conventional explanations, including Venus and

other planets, stars, meteors, squid fishing boats, ground lights,

atmospheric effects, military maneuvers, balloons, mating mutton birds,

glowing bugs, and hoax.

The airplane has a 3 cm wavelength weather radar made by the M. E. L.

Equipment Co. of Crawley, England. It was operated in the mapping mode

with a radar lobe that is centered at an angle of about 9° below the

centerline of the aircraft. In the vertical plane the half power points

‘are about 6° above and below the center of the lobe. The azimuth of the

radar target was the same as that of the sighting line to the bright

object as nearly as the witnesses could determine. The radar target was

unusually large, with an azimuthal width on the radar screen of about 10°,

even though the rated azimuthal beamwidth is only about 3.5°. The object

was not detected by the Christchurch 50 cm radar, which cannot detect

fn altitucle hortauntatly

objects below about 16 meters for every kilometer, away from the antenna.

Photo-lab Index, Morgan and Morgan, Inc., Dobbs Ferry, N.Y. (1978)

Handbook of Optics, Driscoll, W. G., Editor, McGraw-Hill, N.Y. (1978)



5. The object was seen for about 3 minutes before the radar warmed up, and

‘ “Gt was seen for about 6 minutes after it went off radar. The object

was last seen apparently passing beneath and behind the aircraft as the

aircraft turned to the left to regain its northeasterly heading after

flying southeasterly toward the object for a minute or so.



FIGURE CAPTIONS
: . i

1

Figure 1 Relative positions of the airplane and the bright object during

* the period of radar detection. The plane travelled along the path indicated

iPogq

.by the dashed line. The altitude of the plane increased from about +500 m at

. : oad

point A to about~2600 mat point B. l

Figure 2 Tracing of the smeared image on a single frame from the New

Zealand film of December 31, 1978. The background neutral density is about

2.18, as it is for preceding and succeeding frames. The time duration of the

frame was about 0.044 sec. The bright yellow-white color jis consistent with

the witness descriptions.
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COMPUTER ANALYSIS OF SELECTED

CLARENCE RIVER "UFO IMAGES" FILMED BY

TV1

M.Jd. McDonnell

and

A.D.W. Fowler

Physics and Engineering Laboratory

Report No. 632 February 1979

ABSTRACT

On 3 January 1979 some cine film of a suspected "UFO" was taken

by a Television One camera crew in the Clarence River area.

Computer image processing techniques were used to analyse some

frames of this film. The results of this analysis are presented in

this report.



1. INTRODUCTION

Early on the morning of 3 Juanury 1979 some cine film of a

bright light in the night sky was taken by a Television One (TV1)

camera crew in the Clarence River area north of Kaikoura. This film

was widely publicised as being of a suspected "unidentified flying

object (UFO)". As this film appeared to be blurred it was
considered worthwhile applying computer image processing techniques

to some frames of the film, in order to assess whether the image was

blurred, and if so in what way. If the image frames were blurred,

it was hoped to be able to deblur them. This image processing

system has been developed by the Remote Sensing Section of the

Physics and Engineering Laboratory (PEL).

Two samples of the original film, each containing several

frames, were kindly provided to PEL by TV1l. The first sample was

near the beginning of the original film sequence, and the second

near the middle. Each sample was chosen to be at a time when the

image was steady.

2. IMAGE DIGITISATION

Five sample frames (numbered A to E) of the 16 mm colour film

provided (the first two being from the first piece of Fuji 8425

film) were enlarged by a factor of 7, and printed through a

92 Wratten red filter onto an Ilford Pan F black and white film.

Each black and white image was then digitised on the Remote
Sensing Secation's scanning microdensitometer to produce a 64 x 64

matrix of picture elements (pixels) which was stored on magnetic
tape. For each pixel, the intensity of light transmitted through it

was measured to an accuracy of 8 bits. The gamma for the Fuji film

was calculated to be 1.8 and that for the Ilford film_0.6. Each

Sampled image was then corrected to have a resultant gamma of 1.0

and a constant was subtracted from each image to give a background

level of 0. Each image then consisted of pixels ranging in

intensity value from 0-90.

Each image was then smoothed according to the following

algorithm which was applied first in the along sean line direction,

and then in the cross sean line direction. If a pixel was greater

than or less than both of its nearest neighbours it was replaced by

the average of itself and its nearest neighbours. The purpose of

this smoothing procedure was to reduce the effect of film grain

noise in the original image frames. The result of applying this

smoothing procedure in the along sean line direction only is shown

in Figure 1. The images in Figures 1-12 were written out on the
Remote Sensing Section's Optronies Colorwrite machine using the

100 micron spot size.



3. INTENSITY OF LIGHT SOURCE

The original 400 ASA film was taken with a 600 mm lens using an

f£/5.6 aperture setting and an exposure time of 1/50 sec. The image

formed on each frame of the first film sample can be approximated by

a uniformly bright circle of diameter 0.70 mm on a black

background. The circle had an average density of approximately

0.62. Using this information and referring to Thomas (1973)

page 815 it was calculated that the total luminant energy recorded

on the film was 1.5 x 107% lumen seconds. It is estimated that

this calculation could be in error by up to a factor of 2.

By comparison, on the morning the original film was taken, Venus

had a stellar magnitude of -4.2. Assuming an elevation of angle of

20°, it was calculated that Yenus would have caused a total

luminant energy of 1.9 x 107° lumen seconds to be recorded on each

film frame. This figure is estimated to be in error by up to a

factor of 1.5. The brightness of the original film is therefore

consistent with its having been an image of Venus.

4. IMAGE ANALYSIS AND RESTORATION

Each 64 x 64 pixel image was Fourier transformed on the Varian

V76 computer at PEL to give a new 64 x 64 pixel image matrix. The

complex part of the Fourier transform was set to zero. Any

resulting real pixel value which was negative was set equal to +1.

The logarithm of the resultant image matrix was then taken and the

result scaled to range from 0 to 255. The result of applying this

procedure to images A and B is shown in Figures 2 and 3

respectively. Each of these images includes a series of concentric

rings around the central d.c. term. These rings are caused by phase

reversals in the Fourier transform and are characteristic of

out-of-focus blurring (McDonnell 1975). From the rings and their

Spacing it can be concluded that the original image is strongly out

of focus.

A strongly out of focus image should be uniform in its centre.

Bach of the original images scanned had a noticeable darkening near

the image centre which is very probably caused by spherical

aberration in the imaging lens. It was decided to concentrate on

image B as the darkening was least for this image and it had the

clearest Fourier transform rings. The smoothness of the scanned

image and the number of visible Fourier transform rings indicated
that it would be worthwhile attempting to deblur the selected image

frames.

The first step in the restoration procedure was to estimate the.
blurring point spread function (psf). For out of focus blurring the

psf should be a disc. It was decided to complicate this model

Slightly to include the effect of spherical aberration. This was

done by subtracting from the disc a cone with the diameter of the
dise and zero at its edge. Initially the diameter of the dise was

chosen to be 45 pixels and the height of the cone to be 10% of that
of the dise.



The restoration of image B was then carried out using statr-uard

Wiener filtering techniques (McDonnell 1975). The restoration

program accepted five input variables. These were the psf average

diameter, its ellipticity, the cone height, the film gamma and a

constant noise to signal ratio. The psf disc was allowed to be

distorted into an ellipse as it was suspected from the shape of the

blurred image that the true psf might be slightly elliptical. The

film gamma was allowed to vary to compensate for errors in the

original estimate.

The diameter of the model psf implies that the original image

should have been a small bright object on a black background. Any

errors in the above input parameters would cause noise or artefacts

to be distributed throughout the restored image. The restoration

procedure is based on the concept that the worse the estimate of the

input parameters the more pronounced-the artefacts.

Each parameter was varied in turn so as to reduce the intensity

of the brightest artefact. This procedure was interatively repeated

until a stable result was obtained. The optimum restored image B

was obtained using a circular psf of diameter 47.75 pixels, with

cone height 10%, a film gamma correction of 1.05, and a noise to

signal ratio of 0.004. The cone height, film gamma and noise to

signal ratio were not critical. The critical parameters were the

ellipticity and the psf diameter. The resulting restored image B is

shown in Figure 5. The maximum artefact intensity is 10% of maximum

image intensity.

The same restoration procedure (but using the optimum psf of

image B) was then applied to images A, C, D and E. The results are

shown in Figures 4, 6, 7 and 8 respectively. All five restored

images have a similar size although they have no discernible shape.

This shows that the restoration procedure is producing consistent

results. Figure 5 is the most reliable image as the restoration

procedure has been optimised for this image.

Figure 9 is the result of deblurring the above psf by itself

with the same assumed noise to signal ratio. It shows that the

restoration procedure is not noticeably contributing to the residual

blurring present in the deblurred images. The aim of the above

restoration procedure has been to produce the image that would have

been obtained if the camera had been in focus. The residual

blurring present in Figure 5 is partly caused by errors in

estimating the psf but may also have been contributed to by

atmospheric effects.

Figure 10 is the result of clipping the image in Figure 5 so as

to cut out the lowest 20% of the intensity range. This eliminates

the artefacts. The same clipping was used to produce Figures 11 and

12, which show the images in Figures 4 and 5 enlarged by a factor of

4, Figure 12 is the best restored image that was produced. The

image in Figure 5 has a maximum half width of 7 pixels which

corresponds to 35 seconds of are. This is a reliable upper limit on

the size of the original object. By comparison, when the original

image was recorded, Venus subtended an angle of 28 seconds of arc.

The size of the restored image is therefore consistent with its

being an image of Venus.



On the night the original image was recorded, Venus had a broad
crescent shape which would have been oriented along the diagonal
from bottom left to top right in Figure 12. Such a crescent shape
is not discernible in Figure 12. However, it is quite likely that
such a small crescent shape would not have been observable even if
the original image had been in focus.

5. CONCLUSIONS

The following conclusions may be drawn from the work reported
here.

(a) The brightness of each original TVl image frame is
consistent with its having been an image of Venus.

(b) The original image frames are severely out of focus.

(ec) Deblurring selected image frames produced images of a size
consistent with what would have been expected of Venus.

(d) The size of the original object is too small for detail on
it to be resolved on the deblurred image.
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Original imageB after scanning and vertical
smoothing.

Logarithm of positive real Fourier transform of image
A,

Logarithm of positive real Fourier transform of image
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D
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B

deblurred using Image B psf.

deblurred using Image B psf.

deblurred using Image B psf.

deblurred using Image B psf.

deblurred using Image B psf.

psf deblurred by itself.

Figure 5 with dark 20% clipped.

Figure 4 clipped and enlarged by a factor of 4.

Figure 10 enlarged by a factor of 4.
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From: Group Captain I.V.Mackay, AIC.

New Zealand High Commission

New Zealand Defence Liaison Stall

New Zealand House

Haymarket

Reference DL ufAf 45 London SW1¥ 4TQ.

Telephone: o1-930 8422 Telex: 24968

14 February 1979

Wing Commander J.B.Clements,

Director of Operations,

Defence Headquarters,

Private Bag,

WELLINGTON.

Reon Why, ' UFO Witness Reports.
Some time before leaving on my recent visit to New Zealand, I

agreed to speak to Mr. Andrew Andrea, 6A, Mornington Crescent,

London N.W.1 7RH, about the UFO report questionnaire that he put to-

gether. I may have mentioned the impending interview with him, when

we spoke on 29th January.

The UFO sightings in New Zealand in late December sparked off Mr.

Andrea's interest, although it is clear that he has an abiding interest
in such phenomena. I know only what I read in the papers, about the
RNZAF (Clements) report, and I leave it to you to decide if possession
of a stack of questionnaires of the sort Mr. Andrea has produced, would
facilitate UFO reporting in future by individuals in New Zealand, and

thereby aid the author of the official comment, in arriving at his
conclusions.

: ‘
¢

Encl; UFO Witness Report Sheet (2)



t
w

UNIDENTIFIED FLYING OBJECT WITNESS REPORT SHEET.

This questionnaire has been prepared in order to give the authorities as

much information as possible on the Phenomen that you witnessed,

that a

In order

detailed investigation can be carried out in finding an explanation

to your sighting, try to answer as many questions as possible. ny information

that you give will be treated in the strictest confidence.

[f you have any additional information that you think may be helpful, including

diagrams, use the reverse side of each questionnaire, or on a similar sized

sheet of paper.

1. When was the object seen?

Day weerener rece recreee

MONKH cece cece er eer eaene

Year ee rari!

Time seseeeee am/pm, veeeeeee

. Approximate vicinity that you

were in when sighted.

(or nearest postal address)

6. Weather (underline any)

DRY

FOGGY

MISTY

LEGHT RAIN

HEAVY RAIN

SNOW

HAIL STONES

at the time you saw the object?

(underline any)

CLOUDY

CLEAR SKY

HAZY

SCATTERED CLOUDS

THICK or HEAVY CLOUDS

7. Wind (underline any) .

ea cece ere ee tee eee eens NO WIND

teneeee eect ween eee eee SLIGHT BREEZE

pen tennnes Cee e nee e ence STRONG WIND

COLD WIND

3. How long did you observe

the object? WARM WIND

HOUTS” eee e ee eee eee ee ee eee . 8. Temperature (underline any)

Minutes oo. c cece cea coLD

Seconds ....... eee eee eee ee CooL

4, Was the object brighter than WARM
the sky? | HUMID

YES. NO. HoT

5. What were the weather conditions 39. If you saw the object at night, dawn or

dusk did you notice the moon or any stars..

(underline one or more)

STARS MOON

None Bright

Some Dull

Many Hazy

don't remember don't remember

Signed .....

Date ....



10, WF the object do any of the

folowing?

(Underline one or more)

a. Appear to stand still

b. Suddenly accelerate

c. Separate into different parts

d. Give off smoke

e, Get brighter or dimmer

Ff. Change shape

g. Throb or pulsate

Any additional remarks to be

written on reverse side of this

15. Did you chserve the object through any

of the following?

(Underline one or more)

a. Eyeglasses

b. Sun glasses

c. Car windows

d. House windows

e. Binoculars

f. Telescope

g. Camera lens

h. Curtains

sheet. i. Other .. oe. e ewe eae rary

il. Did the object move behind or in 16. if you took a picture of the object
front of any clouds or buildings? please complete the following.

a. YES . Movie camera ...-....005 oo osoec ase easene ae

b. NO (make and model)

{f yes please state which Still camera ........ secaee ese eveesoes sees

(make and mode!) :

What size film used ....evecee cee eeees see

AcS.A. PAting coc ce cee c cece cee re tcc eucee os

12, Where was the sun located when you ; ot f
saw the object? (Underline one) Aperture setting o....se.eaee Oat eee en eaes

a. Behind you Camera speed used .. cee eee eee esse eee et eeee

b. To your left At what setting was lens focus

TENG ccvacecoeevrveees seceee eee ee eens .

¢. In front ef you If movie camera was used, how many
d. To your right frames per second (F.P.S.) was

: Camera Set At we ecerecewsorosssense ousnece
e. Don't remember : .

Does your camera have an automatic

13. When did you first report the exposure meter?
. ° eeers

sighting to an official? a. YES

GAY we cece cece enor scerreeves b. NO

MONTH wes essace corccesterces

17. Can you estimate the distance of the
YOAP cece cccor ters eee rccaes . wae

object from your position

14. Did the object appear to you a. YES

(Underline one) b. NO

a. Solid . .
lf yes, please state estimation

b. Transparent .
MITES Lee ceceseeeceeeee danoaae

c. Don't know
YardS ce ceaecoessncreee eeucsee

feet ......0.0, sae eeeee at osaae



18, Hoy. large did the object appear compared with any of the items listed below, held
wm's length? (Underline any}

a. Pin head f. 2 cent piece « Ping pong ball”

b. Nail head g. 5 cent piece . Cricket ball

c. Shirt button h. 10 cent piece Grapefruit

d. Jacket button i. 20 cent piece Footbal}

e. 1 cent piece j. 50 cent piece Other woe. .eeeeseeae

\9. How certain are you of the above answers? (Underline any)

a. 100 per cent certain d. Uncertain

b. Fairly certain e, Guess

c. Not very certain

20. Describe as best you can the following. (If none write NONE)

FOC o8Ko]8 ga

Bb. SOUND .e cece cece cee ce ene tenet ene tees

c. Electrical malfunctionsin your immediate area

21. How did the object disappear from your view? beeen ee eee eta eee ee eee te eens

22. If you are familiar with angular direction answer the following.

i. When you first saw the object.

a.

ii-When you last saw object.

a.

b,

b.

from true North

from horizon ...

from true North

from horizon

Degrees

Degrees

Degrees

Degrees

If you suffered any injuries on the date mentioned in Question 1. specify below



. Wha direction were you looking in when you first saw the object?

(Unvertine any)

a, North c. East e. South g. West

b. North East d. South East f. South West h.. North West

i. Don't know

25. What direction were you looking in when you last saw the object?
(Underline any} :

a. North c. East e. South g. West

b. North East d. South East fF. South West h. North West

i. Don't know

26. Please state names and addresses of any other witnesses,

a Name ........ Peer ren cera ame aseneae oe

AGdr@SS weec cpa reeceee ceaae beeen AdGrESS occae ceceeet neve na ane
\

Telephone ....... bene eee baaee Telephone ........ pee eaee been eneeee

27. Were there any distinguishing marks on the object such as letters or unknown

markings?

a. YES

b. NO

If yes, try to duplicate as best you can on reverse side of this sheet.

f
o
 

h
e
f
t

Did the object do any of the following? (Underline one or more)
a. Stay motionless d. Move to your right

b, Move upwards e. Move downwards

c. Move to your left f. Move towards you

g. Move away from you

Other comments ....cceeeeeceeeee bee eneeeneees beamnese ennceceaee phone eteaneaas

9, As best as you can remember which of the above movements occurred first, if any.

irst -eg, a. first Be cre erencener eente (rr beeen tenons

cond
by eee. De ee ccecee cere eee Ce veeeeee be eeeneeeees

Ce sr eeeee . teeee Foca ceceee eee seen

Qe vce a reve erence ne

Other comments ......eeeaee seer teen e cere erences deneee cans rn sever eneee eae

Signed sseveeeeeeeeaeeeee ve bee eens



30. We C the edges of the object (Underline one or more)

a. Fuzzy c. Don't remember

b. Star like d. Other comments ......ccc eee eee eee

31. How many objects did you see? .,.... beeen eens teeeee ee eens ra

32. Please give the following details of yourself in order that you could be contacted

should the necessity arise.

Name woe cece cece eens eens ne ns cee teecee e ewer ens .
last name middie name first name

Full postal address ....... cee eee eee Rote e teen ees see e ee eeeeas

Telephone ....... sa neeeeee rs teas

Country .escaceeceevne ceeent ee een aeae

33. If the above address is temporary give details of permanent address or an address

through which you could be contacted.

Address ..... beens bene n ee eeeeee beeenese ecnenee

Telephone ...,...... dees wannee seen teen eee eee

Country ..... terete teens eeee eee eens

34, Profession ....eeeeeeaee wee tear eae e ee cane eens

Date of birth Lo. cececece cate cena ae

SEX cece vaeece stew eens Seem e reese eee tote rene

Signed ...... cess cane bnew eee e eee ee

- Gate of COMPTEtlOn .isecee cece cece ccc cette eenenes

FOR OFFICIAL USE.

CODE NUMBER



UNEDENTIFIED FLYING OBJECT WETNESS REPORT SHEET.

“This questionnaire has been prepared

much information as possible on the Phenomen that you witnessed.

that a detailed investigation can be

to your sighting, try to answer as many questions as possible,

that you give will be treated in the

in order to give the authorities as

In order

carried out in finding an explanation

Jay information

strictest confidence.

{f you have any additional information that you think may be helpful, including

diagrams, use the reverse side of each questionnaire, or on a similar sized

sheet of paper.

1, When was the object seen? 6, Weather (underline any)

Day ..... eee eee seeeeae DRY

Month «2-2cce ener oe eaeee FOGGY

Year vesreverccee eee nee MISTY

Time «+... . am/pM, sereeees LEGHT RAIN

2. Approximate vicinity that you HEAVY RAIN
were in when sighted. . SNOW

(or nearest postal address) HALL STONES

seer enee dee e eee eeeve . 7. Wind (underline any)

see eeeenee eee enactcen eees No Wino

dence tne n enter nannies SLIGHT BREEZE

vee eeeee denene eee n eee STRONG WIND

COLD WIND

3. How long did you observe

the object? WARM WIND

HOULS wie ee cee e eee ee eee eee 8. Temperature (underline any)

Minutes ..............0000, COLD

Seconds ....... eee eee ee eee cooL

4, Was the object brighter than WARM
the sky? HUMID

YES. NO. HOT

5. What were the weather conditions 3. If you saw the object at night, dawn or

at the time you saw the object?

(underline any)

CLOUDY

CLEAR SKY

HAZY

SCATTERED CLOUDS

THICK or HEAVY CLOUDS

dusk did you notice the moon or any stars.

(underline one or more)

STARS °* MOON

None Bright

Some Dull

Many Hazy

don't remember don't remember

Signed ...c.ccoeee

Date caevecveccesccossrccevccscocs



10, D\ the object do any of the

fur'lowing?

(Underline one or more)

a. Appear to stand stil}

c
o - Suddenly accelerate

c. Separate into different parts

d. Give ofFf smoke

e. Get brighter or dimmer

f. Change shape

g- Throb or pulsate

Any additional remarks to be

written on reverse side of this

sheet.

15. Did you observe the object through any

of the following?

(Underline one or more)

a. Eyeglasses

b. Sun glasses

c. Car windows

d. House windows

@. Binoculars

f. Telescope

g. Camera lens

h . Curtains,

11. Did the object move behind or in

front of any clouds or buildings?

a. YES

b. NO

lf yes please state which

12. Where was the sun located when you

saw the object? (Underline one)

a. Behind you

.b. To your left

c. In’ front of you

d. To your right

e. Don't remember

13. When did you first report the

sighting to an official?

day .....-a

month ......

year ... er ee ane

t4. Did the object appear to you

(Underline one)

a. Solid

b. Transparent

c. Don't know

1. Other ........se eee eee Dawe antares onees

16. If you took a picture of the object

please complete the following.

Movie camera ....... bee ee cece ew ecaweasnace

(make and model)

Still camera ........05 beet ese enerscuveces

(make and madet)

What size film used .......eeaeeeeeeee tee

AcS.A. rating ceca csceccccorecrser eeees oes

Aperture setting Ba. saaeee ate eeenee tee

Camera spead used .. eu. cece ence eee eee ce eens

At what setting was lens focus

TING ce cccecreecccveaes Pe ans ane

if movie camera was used, how many

frames per second (F.P.S.) was

CAMETA SEL AT Lessor reese ccs oerscecrssuseee .

Does your camera have an automatic
exposure meter?

a. YES

b. NO

17. Can you estimate the distance of the

object from your position

a. YES

b. NO

If yes, please state estimation

MILES co ers ec ceeecevscceevoutee

Yards ..ceavccucseeee bbec concen

feet



"18. How large did the object appear compared with any of the items listed below, held
at” ym's length? (Underline any)

a. Pin head f. 2 cent piece k. Ping pong ball

b. Nail head g. 5 cent piece 1. Cricket bal}

c. Shirt button h. 10 cent piece m. Grapefruit

d. Jacket button i. 20 cent piece n. Football

e. | cent piece j. 50 cent piece p. Other ........eee e ee

19. How certain are you of the above answers? (Underline any)

a. 100 per cent certain d. Uncertain

b. Fairly certain e. Guess

c, Not very certain

20. Describe as best you can the following. (If none write NONE)

Aa, Colour Lecceeee ee cee eee tee eee Seen eee .

b. Sound we... eee e eee eee eee tener aes cetence eneeee

c. Electrical malfunctions in your immediate area

21. How did the object disappear from your view? ........... Sweetereen eane sateen nace

22. 1f you are familiar with angular direction answer the following.

i. When you first saw the object.

a. from true North ........-.-.... Degrees

by from horizon ...cc ceceeee wee Degrees

Ti:When you last saw object.

a. from true North ......-...000. . Degrees

Bb. from horizon .. ccc cece eee eee Degrees

23. lf you suffered any injuries on the date mentioned in Question 1}. specify below

Signed ............. tee e eee ee eees

Date . been eeaee teeee eoetee .



a

2h . Whax i rection were you looking in when you first saw the object?

(Unu+ line any)

a. North c, East - @. South g. West

b. North East d. South East f. South West h. North West

i. Don't know

25 . What direction were you looking in when you last saw the object?

(Underline any)

a. North c. East e, South g. West

b. North East d. South East f. South West h. North West

1. Don't know

26. Please state names and addresses of any other witnesses.

NAMEvere ecnsrarrecee beet eee os NAME oe ee cece eee eee eee beeeneee e ene

AdGlOSS ca prscasccercccenerncenes AddrESS we eee cee ree eees Fevereee eens

Telephone ............ Seen ner ee Telephone ..cceceees eeterenencaee bees

27. Were there any distinguishing marks on the object such as letters or unknown

markings?

a. YES

b. NO

If yes, try to duplicate as best you can on reverse side of this sheet.

. Did the object do any of the following? (Underline one or more)

a, Stay motionless . d. Move to your right

b, Move upwards e. Move downwards ,

c. Move to your left f. Move towards you

g.- Move away from you

Other comments coc cce cece ees ee cee necees seen eee vee eee eee teen teens teen

23. As best as you can remember which of the above movements occurred first, if any.

eg. a, first Be cecec eect eens ate (: nny

b, ,,5860nd De veecceeceeeeees . e betees beeees wee

Co nec ee nee eeeee wen | era eaee

[rr . seen nee .

Other comments .......... sees ease eae eae Denar eee rece tenet ence ee enenes pec eeenes

Signed seen eee neennee tebeweee . oe .

(US tence eenae



30. Nere fhe edges of the object (Underline one or more)

a. Fuzzy c. Don't remember

b. Star like d. Other comments

31.

32. Please give the following details of yourself in order that you could be contacted
should the necessity arise.

Name oo...cee ee eee beeen Deeee ene e erate ees

Telephone .. cece cece reece eee eee eee eae teenies

COUNELY cece ceceeee eee seen e entere nance

33. If the above address is temporary give details of permanent address or an address
through which you could be contacted.

AddreSS we. cece ecaee cane newt eee centreeee seeee

Telephone beac canevaedasaeeuueeeses seat eee eeee

COUNLY wee cee eeens see eter eran eee eee

34. Profession oi. cece cenceeevee ceanee Caw e eee e nee

Date of birth wo... cece een ee teeta nee eaee tees

SOX ceceec cce acs cveeee tremerare nett reer eer nccee

Signed ...... cece eeee eee eee teee neces

~ date of completion .....ec ceeeecc cece reece ececae

FOR OFFICIAL USE.

CODE NUMBER
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NOTICE

Defence Duty Officer

UFO SIGHTINGS

any féports trom Wellington Air Trarfic Control

Authorities of unidentified radar contacts are to be passed
8 as goon as possible. As mich detail as possible

should be obtained from ATG including any visual or radar
contacts made by aircraft at or about the same time.

a. Any reports from civiliens should be recorded with
details of time, place, heiz esceription etc and passed
to the. DASO during normal working houre.

3. Thank yous

(J an
We Car

44 Feb 79 : D Ops
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OPTICAL QUALITY OF THE WINDOWS OF

NARGOSY" -AERCRAFT IN RELATION TO

PHOTOGRAPHY WITH LENSES OF LARGE

APERTURE.

by N.J. RUMSEY.

PEL REPORT NO. 625 JANUARY 1979
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Introduction

On the evening of Tuesday, 2 January 1979, TV1 showed a

film taken by a Wellington photographer, Mr David Crockett,

from a SAFE ATR Argosy aircraft on the night of 31 December

1978, for a Melbourne TV channel. Photographs of a bright

object taken with a long-focus lens (250 mm focal length) show
structure in the form of horizontal streaks. It seemed to

me very probable that these streaks were an artifact produced

by imperfections in the aircraft window. It also seemed to

me possible that the image was somewhat defocussed. These

points needed to be settled before there could be any possibility

of placing a reliable interpretation on the image.

Method of Investigation

A suitable test method had to be one that could be carried

out relatively quickly and with no disturbance to the normal

running of the aircraft. We put together a short telescope

(for portability) of high magnification (for ease in detecting

defects in the image). The objective was of 75 mm aperture

and relative aperture £/5: one of three high quality collimator

objectives recently made by Garry Nankivell of the PEL Optics

Section. The eyepiece was an "orthoscopic” of ko mm focal length

intended for astronomical use. The magnification was thus

75 x 5/4 = 94 x approximately. A small area light source

consisted of an illuminated torch bulb placed sufficiently far

away that any significant blurring of the image would destroy

the ability to recognise the filament as such. In practice,

when the crucial test of the window through which most of the

photography had been done was carried out, the distance was

probably about 40 metres. The test was qualitative rather than

quantitative, or at best semiquantitative. When the light

source was viewed directly, i.e. not through an aircraft window,

the presence of some residual aberration in the optical system

in the form of secondary spectrum (a lack of perfect coincidence

of the foci in different colours) was easily detected; but the

envelope of the torch bulb appeared well defined and the bright

image of the filament nowhere obliterated the outline of the bulb.

Observations

When the author arrived at Woodbourne the aircraft from

which the photography had been done was not available, so three

windows of another Argosy were tested. The first two windows

caused the image of the light source to show considerable’coma

(a lopsided flare), and the third caused astigmatism (which
gives as the image of a point of light two lines at right-angles

to each other and separated along the line of sight).

When the plan arrived from which the photography had been

done, the crew pointed out the window through which most of

the photographs had been taken. When this was tested through
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an area near its bottom, the most compact image found by varying

, whe focus setting had an outline shaped like an inverted pear

“and it was crossed by two bright streaks. When the telescope

was moved, the appearance of the image changed rapidly; but

horizontal streaks were generally present. This observation,

taken in conjunction with the way in which the position of

the streaks on the filmed image changed as the line of sight

moved relative to the window, make it substantially certain

that (as conjectured) the streaks across the filmed image are

artifacts caused by the window and are not images of genuine

detail in the object. On the other hand, it appears that we

should absolve the photographer from illegitimate enlargement

of the image, for the most compact images that could be obtained
were generally less compact than I had expected.

Conclusions
‘

During the admittedly rather brief testing of four

different windows in the Argosy aircraft, no part of any window

was found that did not introduce serious aberrations into the

images formed by an optical system of 75 mm aperture. Thus the

windows are not suitable for photography with long focus lenses

(which, for a given relative aperture, have of course an absolute

aperture proportional to their focal length). Further, the
particular window through which fiim was shot with a long focus

lens was almost certainly responsible for the horizontal streaks

that appear in the resulting images. Thus the only use to

which these images can safely be put (apart from making money )
appears to be to set an upper limit to the angular size of the

object photographed. (It would be extremely difficult to

establish how much smaller: than this a sharply defined image

would have been.)
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Public Relations,

Defence Headouarters,

Yallington. WZ.

Telephone: 49 £00 Ext. 882 or 792,

RNZAF UFO SIGHTING REPORT

The unidentified radar and visual sightings reported by aircraft and

the Air Traffic Control radars off the north east coast of the South Island

recently, are the result of natural but unusual atmospheric phenomena.

This is the conclusion arrived at in the Air Force's just completed

investigation into the sightings.

Before arriving at his conclusions, the investigating officer

interviewed all the principle witnesses involved in the sightings on the

nights of 20 and 30 December. He also worked closely with the Department

of Scientific and Industrial Research, the Civil Aviation Division of the

Ministry of Transport, and the Meteorological Service.

His report reveals that during the months of December and early

January, atmospheric conditions over New Zealand were conducive to freak

effects on radar and light waves. Also, the planet Venus was rising in the

eastern sky early in the morning, and at this time of the year is unusually

bright in appearance.

it was aiso revealed that for some time the Wellington Air Traffic

Control radar has been giving spurious returns off the east coast of the

South Island,

‘Over the period more than 50 Japanese squid boats sailed from

Wellington te a position 126 miles off Banks Peninsula.

Not only would the squid boats give a good source of radar return

whilst in transit to the squid fishing grounds, but they generate a very

large amount of light when fishing at night. Each boat generates about

200. ‘kilowatts of light to attract squid to its lures, and this light source

cannot be discounted as a cause of some of the visual sightings.
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7 investigating officer also speculates that lights seen in the

Clarence River mouth could have come from trains or vehicles: travelling

along the coast, and affected by unusual atmospheric reflections and

xefractions.

There is no evidence to connect the many radar and visual sightings

in the Clarence River and the larger lights seen to the east.

A Ministry of Defence spokesman said the Ministry was completely

satisfiod there were no unexplained physical objects in the skies at the

time of the sightings.

The lights were almost certainly from surface or planetary sources

affected by atmospheric reflection, refraction and distortion.

Radar sets are known to be subject to spurious returns, and it was

significant that on the occasions the large light was being filmed by a

television team on board the Argosy freighter, neither Christchurch or

Wellington radars reported any related visual sightings on their screens.

The spokesman said that the Ministry of Defence was not specifically

charged with formal responsibility for investigating so-called unidentified-

flying objects in peacetime. However, the Ministry does take an active ,

interest in all such reports and within the limitations of its resources,

conducts investigations as necessary. :

Commenting on some media speculation that the country was defenceless

against air attack, the spokesman said that New Zealand did not have

a complex air defence system, comprising sophisticated radar equipment

and a force of missiles and interceptor aircraft.

Y



»
“The recently announced Mefence Review explains that over the next

decade at least, a physical threat to New Zealand's security, by sea

or from the air, is so remote that expenditure of funds on‘

sophisticated air defence equipments could not be justified.

‘No costing of a comprehensive air defence system for New Zealand

had been done, but the Defence spokesman said that the bill would be

enormous and well beyond current resource levels.

The Defence spokesman concluded by saying that the Ministry totally

discounts the possibility of visits to New Zealand, and particularly

to the areas of the country where the recent reports have suggested, of

alien aircraft or other flying machines. It also categorically discounts

any suggestion that air activity of any kind has taken place which poses

any threat to New Zealand's security. Defence does not share the view of

those who believe we are visited from outer space, or covertly by the air-

eraft or machines of potentially unfriendly nations.
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DaTAILS OF RELATING @TO SIGHTINGS OF OBSTM-CTS oF

a i
PEL POUTH ISIAND EAST COAST , NCRNING OF December 3ist 1978.

15 JANI979 . 7b

RECEIVED , .

=} Auentin Fogarty,32, a journalist from Meloourne

Prlevision ATVsO is an old friend, He his vote and

two children planned ta come to Hew uealend far a noliday

..plans were made about the middle of. 1978.

2) Porarty, as part of his duties as o general reporter

for Channel 0, covered a similar 'UFO' event in Bass

Strait during 1978. A young Pilot named Valentich cligmed

he had peen ‘buszed by a "UrO! in his last radio contact

vefore he disappeared, , . .

3) While Porarty was on holaday at bis witéelex parents: farm

in Martinporough ihe Was asked by Charnel 0 to prepare 2

report on a sighting by Safe Air Capt, Vern Powell

on Dec. 21st, Fogarty filmedat Wellington Rader Centre.

and with the ministry of transport and made arrangenent's

to travel with the Safe Air Argosy delivering Sunday

newspapers to the South Island on the night of Sat 30th/Sun3is4

December. ,

i.) He hired a 'stringer' or contracted film crewmy Davia

and Neaire Crackett | Lalkinaget

5) Poparty, the Crocketts, Safe Air Pilot Bill Startup

and Pirst Officer Bob Guard flew to Christchurch and

encountered: objects on the trip South,

REFERRED * I
mac. to: ‘ oo . a



o
N ) thy first contact with Fogarty was when he called me

from Christchurch Airport (approx¥iam). He informed

- Grave +t bme of the contacts, I PEgEs Ante

7) ‘hen we arrived at the airport Fogarty and the Safe

Air Crew were in the Christchurch Radar Centre t discussing

what they hed seen with Christchurch Operators.

8) Mrs Crockett, who was acting as sound recordist for

her cameraman husband, informed her husbana and Fogarty

she was uoset at what she had witnessed and would not

make the return trip to Blenheim,

9) I asked Fogarty would he-have any objections to

my travelling to Blenheim on the Argosy. He did not,

I-asked Pilot Bill. Startup if he had any objections

and he said I was welcome,to fly with them, ,

40) The Plight left Christchurch at 2.16am (Avprox)

Pogarty and I were seated at the rear of the air craft

and remained there until the ‘Fasten Seat Belt! light tas.

extinguished and we made our way to the Plight, Deck, (ars 28)

41) On the’ Plight Deck Capt Startup was seated on the

left mondtoring the planes radar, First Off, Gurad

was on the right in command of the Air craft which

was in the 'Auto-pilot' mods, toss Cameraman Crockett

was in the third seat in the centre and behind the

tro-fr nt seats, Fogarty was to Crocketts right

ehind Guard..,.I was to his left , behing C-pt. Startup.

Crockett, Guard and Startup vetf2n headphones.cw¥ ~



*Summer Time 72) At 2.78*by my watch the object was pointed out to

me by Pirst Officer Guard, It was to the right of the

Argosy and below ths craft...keeping vace with us.

i

_Stentin
43) I checked with Capt., s2g82282 our hiegot..13-thousen

feat and speed,..ayprox s28xasx 170 mph. cSecnudemnbtGcesd

4h) The object anpeared to be circular in shane...€ vhitish/

waleeetyellovieh light varying in intensity, At one point I

sew ¢ reflection from the ohject. on the surface of the

Ocean, #* :

45) Crpt ems Startup estimatethe object came as close

as 10 miles on his radar,

146) The objectkept abreast and below us for avoprox

hO‘miles when First O:ficer.Guard took the vlane off

Autopilot and heeded directly towards the ohject.

at crester speed_then us /

he Object moved to our right} until it went out of
radar

our .view'and off the screen,

(47) SieemtpeeihBinoh jeter

' *Travelling ' As weaxproached Blenzeim*I'saw a mmaller object

NW approx , : :

Object ~ over the town...after some four or five minutes it vas
slightly-

left of joined at the same height by a similar object./aswe
dead ahead,

turned the. aircraft for danding, I lost sight of

poth of them,

48) We landed and I made arrangementsto get a film

crew to Blashe im where later in the morning ,T filmed

a report of ny ‘experiences and interviewed Mes rs

Startup and Guard,

ial| Experiment with Dennis Grant at Clarence on night 5/6 January. Gary

Lewis walked away with a torch toa distance. where Grant estimated the

size of the Light to be approximately the same as’ -the UFO. Distance

was 30 paces (pe-yards) and torch face 2$ inches across. Hence size
r~0.13° = 8' of arc.

’



and

49) I do not vear Siecres, enjoy excellent health,
. BvteevAle bes

I had @vio glasses of white wine with my meal at apnrox

7pm the vrevious evening, I-do not smoke, except for

tne ocresionel cigar,
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THE MINISTER OF SCIENCE ~ IN CONFIDENCE raat

INTERIM REPORT ON UFO SIGHTING DEGLAS
CANTERBURY COAST - ft.

TOn E13 [1-2
1. Introduction Reference \TS. aan

Widely publicised sightings of unidenti fppboibaeits ~ sometimes
[OAREL TTA

accompanied by reports of unidentified radar Peturns”="were” Maus UT

the nights of 20/21 December 1978, 30/31 December 1978, and the

morning of 3 January 1979. In addition to visual reports, two film

records of the sightings were obtained and unidentified returns

were recorded by the Wellington Airport Traffic Control radar at

Hawkins Hill. The Physics and Engineering Laboratory, DSIR,

undertook some investigation of the reported sightings in support

of the detailed investigation being conducted by the Ministry of

Defence. This report is limited to comment on the physical

conditions prevailing at the time of the sightings.

2. Sightings

The major reported sightings were made by responsible people

with considerable experience, and who would not be easily misled

by normal natural phenomena. These comprised the crews of two

Safe Air Argosy transport aircraft ~- the first on the night of

20/21 December piloted by Captain Vern Powell, and the second on

the night of 30/31 December piloted by Captain Bill Startup. An

Australian TV report and NZ cameraman (Mr Quinten Foggarty and Mr

David Crockett) were present on Captain Startup's flight. A TVi

camera crew made sightings from the Clarence River valley on the

morning of 3 January 1979.

In addition, many reports from individuals have been received.

3. Physical Factors

Physical factors which need to be considered, and which

prevailed over this period are as follows :

1. The atmosphere was very clear.

Re Venus which was rising at about 3.15 a.m. (NZ Daylight Saving
Time), was at its brightest in late December (table } Venus
was 12 times brighter than the brightest star (Sirius over
this period.

3. Jupiter, which was rising about 10 p.m. (NZ Daylight Saving
Time), will be at its brightest in late January.

4 North westerly winds were producing inversion layers over the

Canterbury coast.

5. The movement into the sea off the Canterbury coast of

approximately 75 Japanese fishing boats.

un DSIR Involvement

DSIR involvement was to provide technical support to the Defence

investigation. This support was provided by physicists from the

Physics and Engineering Laboratory (PEL). Investigations were as

follows :
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1 Examination of the films of the UFO's taken on 31 December

from an Argosy, and 3 January from the Clarence River.

>) In both films it was obvious that some distortions were

present making identification of the object filmed difficult,

if not impossible. Hence the laboratory endeavoured to

obtain selected frames of these films to see if such

distortion could be removed to enable a clearer picture,

Subsequent investigations of the conditions under which the

films were produced indicate that there is little merit in

proceeding with an analysis of the film taken by Mr Crockett

on 31 December, since the image recorded is almost entirely

due to imperfections of the window of the Argosy aircraft

(Appendix 1).

Analysis of the film obtained by a TV1 camera crew under the

direction of Terry Olson on 3 January from the Clarence River,

will continue since the greatest distortion appears to have

been produced by out of focus. Analysis will take approx.

2 months due, largely, to pressure of other work.

2. Obtaining further data. Unfortunately data relating to

direction and height of observations was lacking from most

early reports although reasonably accurate times were available.

Date on these parameters was obtained by interview and field

parties (Appendix 2).

3. Radar Signals. The Canterbury coast is well known for its

anomalous radio wave propagation and PEL has studied this

phenomenon for many years - the first occasion being in 1948,

Officers of the laboratory spent the nights of 5/6 and 7/8
January observing the Wellington Airport Authority radar

(Appendix 3).

5 Findings

It is not possible to prove what other people have seen, but

merely to predict probabilities. Careful examination of sightings

and data obtained indicates that the majority of substantive

sightings occurred from about 3 a.m. looking toward the east and

low on the horizon. These observarions are consistent with the

UFO's being related to the rising of Venus, but are not consistent

with the normal appearance of that planet.

It is known, moreover, that atmospheric temperature inversions

produce considerable refraction of light (anda radar waves) producing
strange effects upon an image. Such effects are often referred to-

as mirages., It should be noted that on the night of each major

sighting such atmospheric inversions were recorded, The most

outstanding observation reported (that of the Argosy piloted by

Captain Startup) sighted their UFO shortly after 0230 a.m. ~ some
10 minutes before Venus should rise at their altitude, The

description of theobject is classic for that of a planet substant-—

jally refracted by the atmosphere ~ as indeed it must be to appear

10 minutes early! Rapid, random motion (as observed) is also to
be expected as the atmospheric conditions change.

Tt should be pointed out that Venus was at its most brilliant

and the atmospheric disturbance would have made its identification

difficult indeed; on one observation by PEL staff (Appendix 2)
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a star was observed on the horizon directly above a fishing vessel.

The heat produced by this vessel was sufficient to produce

" }Jmospheric disturbances which refracted the image considerably -

the effect being similar to that described in the majority of

sightings.

Estimates of distance from one fixed point are difficult. In

each reported sighting distances were estimated as being "A few

miles", However, rough estimates for distance are possible for

the sightings of the 20/21 and 30/31 December. For the former,
an aircraft sighting at 0335 a.m. and a sighting from Woodbourne

airfield at 0335 a.m. could be correlated and indicate the object

was at a very great distance - consistent with Venus. For the

Latter, observations of the reflection of the object in the sea

indicate a very small angular difference - certainly less than Bo,
Hence, even without atmospheric refraction the object could not have

been closer than 100 km and was most likely at a much greater

distance.

Unidentified radar reflections are quite common from the radar

on Hawkins Hill, and may be produced by a variety of targets brought

into the beam by super refraction (or ducting). Super refraction
is one consequence of atmospheric temperature inversions. In no

case brought to my attention was it shown that unidentified

reflections were coincident with visual UFO sightings. Also, at

least one reflection reported by Hawkins Hill and which should

vhave been seen by Christchurch Airport radar, was not. Radar

operators are very skilled at interpretation and in general recognise

spurious signals - indeed most operators agree that most signals

observed on the nights in question fit that category. However,

two changes to the radar system have been made recently (a signal
processor and tilting of the aerial) which will have produced effects
not yet assimilated into the experience of the operator.

On the night of 7/8 January 1979, an officer of PEL (expert
in radio wave propagation in this area) attended the Wellington
Airport Control Centre and observed many unidentified radar returns;

3 ground parties on the Kaikoura coast were in radio contact with

him but failed to make any visual contact to suggest these were

other 3. known targets (e.g. ships) or spurious returns (appendices
2 and 3).

While the above relates to the majority of sightings, several

others are not well enough defined to follow up. ; In addition, two

pieces of data do not fit this pattern. Firstly, in the flight of

20/21 December (Captain Vern Powell) a pulsating light was observed
moving toward the aircraft from Banks Peninsula which veered away

to the left, and this was accompanied by an on-board radar return,

The speed was estimated as being about 15,000 km per hour, The

sighting as described was not confirmed by Wellington radar. No

further data is available, hence one can only speculate on the

‘cause, but meteorite showers have the appropriate characteristics.

Secondly, on the flight of 30/31 December (Captain Bill Startup)
the visual observation was accompanied by a large on-board radar

signal in approximately the right bearing which indicated an object

keeping station at about 16 km. This object was not seen by ground

based radar but ~ had an object been there ~ it should have been.

Distance estimates (above) suggest the visual sights were
certainly not coincident. Hence, this unidentified return could

be attributed to a mirror reflection from the atmosphere not

observed by Wellington because of (1) the different look angle,
and (2) the different radar wavelength.



CONCLUSION

> This report does not attempt a detailed explanation of all
reported UFO sightings in New Zealand over the December~January

period, It does, however, deal with the physical conditions

occurring and major sightings. In each case (with the exceptions
noted above), it is our interim conclusion that the major sightings
are consistent with observations of the planet Venus through a

disturbed atmosphere.

(M.A. Collins)
12 January 1979

TABLE 1

Data_on Venus Rising.

Date Rise time (sea level) Bearing Magnitude
NZ Daylight Saving Time

21 Dec 1978 0331 81° s of E “4.3

31 Dec 1978 0316 94° Ss of B -4.3

3 Jan 1979 0313 10° § of E ~-4.3

NOTE: Magnitue of brightest Star, Sirius, is -1.6
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Orntroarc tion

On the evening of Tuesday, 2 January 1979, TV1 showed a

film taken by a Wellington photographer, Mr David Crockett,

from a SAFE AIR Argosy aircraft on the night of 31 December

1978, for a Melbourne TV channel. Photographs of a bright

object taken with a long~focus lens (250 mm focal length) show
structure in the form of horizontal streaks. It seemed to

me very probable that these streaks were an artifact produced

by imperfections in the aircraft window. It also seemed ta

me possible that the image was somewhat defocussed. These

points needed to be settled before there could be any possibility

of placing a reliable interpretation on the image.

Method of Investigation

A suitable test method had to be one that could be carried
out relatively quickly and with no disturbance to the normal

running of the aircraft. We put together a short telescope

(for portability) of high magnification (for ease in detecting

defects in the image). The objective was of 75 mm aperture

and relative aperture £/5: one of three high quality collimator

objectives recently made by Garry Nankivell of the PEL Optics

Section. The eyepiece was an "orthoscopic" of 4 mm focal length
intended for astronomical use. The magnification was thus

75 x 5/4 = 94 x approximately. A small area light source

consisted of an illuminated torch bulb’ placed sufficiently far

away that any significant blurring of the image would destroy

the ability to recognise the filament as such. In practice,
when the crucial test of the window through which most of the

photography had been done was carried out, the distance was

probably about 40 metres. The test was qualitative rather than

quantitative, or at best semiquantitative. When the light

source was viewed directly, i.e. not through an aircraft window,

the presence of some residual aberration in the optical system

in the form of secondary spectrum (a lack of perfect coincidence
of the foci in different colours) was easily detected; but the
envelope of the torch bulb appeared well defined and the bright

image of the filament nowhere obliterated the outline of the bulb.

Observations

When the author arrived at Woodbourne the aircraft from

which the photography had been done was not available, so three

windows of another Argosy were tested. The first two windows
caused the image of the light source to show considerablecoma

(a Llop-sided flare), and the third caused astigmatism (which
gives as the image of a point of light two lines at right-angles

to each other and separated along the line of sight). :

When the plan arrived from which the photography had been

done, the crew pointed out the window through which most of
the photographs had been taken. When this was tested through
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an area near its bottom, the most compact image found by varying

( She focus setting had an outline shaped like an inverted pear

“and it was crossed by two bright streaks. When the telescope

was moved, the appearance of the image changed rapidly; but

horizontal streaks were generally present. This observation,

taken in conjunction with the way in which the position of

the streaks on the filmed image changed as the line of sight

moved relative to the window, make it substantially certain

that (as conjectured) the streaks across the Filmed image are

artifacts caused by the window and are not images of genuine

detail in the object. On the other hand, it appears that we

should absolve the photographer from illegitimate enlargement

of the image, for the most compact images that could be obtained

were generally less compact than I had expected.

Conclusions

During the admittedly rather brief testing of four

different windows in the Argosy aircraft, no part of any window

was Found that did not introduce serious aberrations into the

images formed by an optical system of 75 mm aperture. Thus the

windows are not suitable for photography with long focus lenses

(which, for a given relative aperture, have of course an absolute

aperture proportional to their focal length). Farther, the

particular window through which film was shot with a long focus

lens was almost certainly responsible for the horizontal streaks

that appear in the resulting images. Thus the only use to

which these images can safely be put {apart from making money)

appears to be to set an upper limit to the angular size of the

object photographed. (It would be extremely difficult to

establish how much smaller than this a sharply defined image

would have been.)
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VISUAL OBSERVATIONS FROM CANTERBURY COAST

5/6 AND 7/8 JANUARY 1979.

if Observations were made of the azimuth and elevation of objects
that could be interpreted as UFO's on the nights of 5/6 ana 7/8
January 1979. In order to determine their position in space these

were made from three different points.

1) Trig Station near Met. Office Kaikoura, elevation 108 metres.

2) DSIR Magnetic Radio Station, Clarence River Mouth, about

20 miles north east of Kaikoura.

3) Coast at eastern end of Kaikoura Peninsula (5/6 January) and
the Post Office radio relay station Waipapa point (elevation
360 metres) a few km south of Clarence River Mouth (7/8 Jan.).

Although not essential for determining position, the third

station was included at a different level in case atmospheric

refraction influence had significantly different effects at different

heights.

NZ Army supplied two land rovers equipped with VHF and HF

transceivers together with driver/radio operators and portable VHF

transceivers, One station was to be in HF contact with the

Surveillance Radar in Wellington where a scientist from PEL would be

located, Communication was not established on the night of 5/6
January.

Azimuth and elevation were determined by theodolite, magnetic

compass (azimuth) and inclinometer (elevation). The former was
useful only on fixed or very slightly moving objects, the latter

were necessary for something moving more rapidly. Instruménts
were cross-checked against each other using stars, observations being

synchronised from the base station by VHF. After an observing

routine had been established, checks on stars showed the scatter

of the order of 1 deg. which was satisfactory.

5/6 January 1979

Light southerly mainly clear though with a little cloud low

in the east. No temperature inversion predicted or observed from

radiosonde from Christchurch.

Nothing unusual observed before 3.15 a.m, when a series of
observations was made on Venus during the first haif hour after it

rose to check the effects of refraction. These have still to be

reduced but Venus appeared to behave normally.

At 4 a.m.,what afterwards turned out to be a star, rose slightly

south down wind of a ship anchored a few miles offshore from Clarence
River mouth. The heat given off by the ship produced "shimmering"

effect on the star image which appeared as a random motion of about

5 minutes of arc for amplitude and several seconds in mean period.

Other stars to the north and south showed no such effects. The

random motion continued for several minutes until the star went
behind a cloud. It reappeared later at higher elevation and the

motion was less obvious; after 10 minutes it was no longer detect-—

able, comparable motion was not seen from the Kaikoura station.
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° This was an excellent example of a phenomenon that could be

interpreted as a UFO. The motion of the image produced by the

irsalised heat source could be described as "hovering" and the

"./0 would have approached" as the star slowly rose in the sky.

It is important to realise that there would have been a small area

a few km up the coast where the line of sight of Venus would have

passed close to the ship, and anyone in that area would have

observed a spectacular "UFO".

It was subsequently confirmed that no spurious echoes were

detected by the Wellington radar on the night of 5/6 January.

7/8. January _1979

Light westerly conditions, mild to warm temperature inversion

predicted to be at 300 metres elevation off shore. This prediction

was consistent with conditions at the Waipapa Point site where it

was generally mild, though sometimes relatively cool for short

periods, suggesting the site was then temporarily below the inversion.

No unusual optical effects were observed, although due to cloud,

Venus could not be seen until it was nearly a degree above the

horizon, and it was intermittently obscured for 20 minutes.

Observations made similar to those on the previous occasion are not

yet reduced,

Alarge number of spurious echoes were observed on the Wellington

radar by W. Ireland. The directions of some of these from the

observing sites were passed by radio and observations then made by

(theodolite) telescope, binoculars and visually from O to high
elevations. Nothing was seen corresponding to 18 different radar

echoes or groups of echoes. Some echoes were almost "overhead"

of a site, one group was interpreted by the Wellington radar

controller as a rain shower!

There was clearly very substantial ducting but it appears

temperature (and humidity) gradients that produced spurious echoes
were not appropriate to produce effects on stars or planets which

might lead to their being interpreted as a UFO. This is not

surprising, spurious echoes on the Wellington surveillance radar

are quite common in summer when inversions are present, but optical

effects leading to a "UFO sighting" relatively rare.

(R.S. Unwin)
10 January 1979



APPENDIX 3

OBSERVATIONS OF UNIDENTIFIED RADAR RETURNS

ON 50 cm HAWKINS HILL RADAR, 8.1.79.

O In the early morning of Monday 8.1.79, I kept watch with John
Cordy at the Wellington Control Centre. The general consensus of

others present before midnight was that there was an inversion -

witness echoes from mountains such as Ruapehu to confirm this. In

extreme inversions the coast near Wanganui is seen, but it was not

seen on Monday morning.

Significant modifications to the radar have taken place since

last summer. The effect on the display of anomalous echoes is

probably significant, but I have not attempted to verify this

assumption.

Anomalous returns which John Cordy could not identify were

present all the time, especially between about 1 a.m. and 3 a.m.,

when there may have been a dozen present at a time. They ail

had the appearance of aircraft echoes when seen on the MTI (Moving
target display). I think they were generally absent when viewing

“raw video". I suspect that even the "raw video" was pre-processed

somewhat.

Early in the morning we attached no significance to movement

of the anomalous returns, but on reflection, I think they were

moving quickly outwards, because the afterglow was often visible

at shorter range. John had pointed this out at some stage.

Most of the anomalous returns were noticed in the area off

the Kaikoura-Cape Campbell coast, but others occurred in Cook

Strait and over Marlborough Province. They generally appeared

suddenly and lasted for a short time, rarely for more than a few

minutes,

A persistent group, seen I think only with raw video, occurred
about 15 miles from Christchurch. They moved generally northwards

over more than 1} hours. (The radar is calibrated in nautical miles.)

Between O450 and 0500 unusual "spotty" echoes covered the

coastline at Kaikoura~Clarence R. John Cordy identified these as

rain, but there was no rain there at that time.

On the MTI photo at 0219 an echo composed of three spots

appears. This was different to ali the others seen. It moved

northwards and I would identify it as a ship seen on "raw video"

photos later, moving at about 11 knots, passing Cape Campbell at

about 0340. Another ship was tracked from Brothers westwards

for an hour at about 17 knots - this was visible on MTT.

The most gnteresting example was seen to be moving radially

outwards at 172° at an erratic 100~150 knots for 10-15 minutes.

It was 50-60 N.MILES from Wellington. Although we did not notice

when it first became visible, it disappeared quite quickly at

about O445,

(W. Ireland)
9 January 1979
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REPORT ON UNIDENTIFIND VISUAL AND

RADAR SIGHTINGS SAST COAST SOUTH ISLAND

DECEMBER 1978

Introduction

4. On the nights of 20/21 December “98 and 30/31 December

78 Wellington ATC Radar, and the crews of SAFE Argosy aircraft

(both visually and on radar) made many unidentified sightings

off the east coast of the South Island. The first sightings

gave rise to much publicity by the media and eventual involvement

of the RNZAF when it was decided to conduct an Orion surveillance

of the area on the night of 2/3 January 79. At that time it was

decided to start a Defence investigation and this report is

submitted in accordance with DCAS instructions to provide a report

on the events surrounding the various sightings.

2. Air Staff was first advised by Civil Aviation Division
of Ministry of Transport (CADMOT) of these events mid-morning 21

December 78, Historically, Defence has adopted a ‘low profile'

in connection with reports of unidentified sightings. Thus

CADMOT has not normally reported unusual sightings to Defence.

However, because of the number and nature of reports on the night

20/21 December 78 the Director of Civil Aviation specifically

instructed his staff to advise Defence. On the basis of the infor-

mation received Air Staff decided that shovld any further similar

instances occur we wouid, if possible, carry out an investigation

by the most appropriate aircraft available over the Christmas

period, CADMOT were advised to contact the Defence Duty Officer

in the event of any more sightings. As it transpired the memor-

andum from CADMOT Head Office to the ATC Centre was not delivered,

thus the events of 30/31 December 78 were not reported to Air
Staff until the next day.

3. Other Government agencies, notably DSIR and NZ Meteor-
ological Services, are conducting their own investigations and

have provided relevant input to this report. The report is

confined to the events of 21 and 41 December 78. It does not

take into account the film made by TV1 on 24 January 79 which is

now being examined by DSIR and will most probably prove to be a

film of Venus and Jupiter rising.

4a, When interviewing witnesses it was pointed out to them
that this was not a judicial enquiry. The credibility of

witnesses' statements was taken at face value, However, witnesses

were not necessarily interviewed separately because it was con-

sidered that, with a fairly emotive issue such as 'UFOs', corrob-

oration was best achieved by interviewing observers of the same

events together.

/Events 20/21 ...

RESTRICTED———
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Events 20/21 December 78 (Refer Chart at Annex A)

5. On 20/21 December 78 there were two SAFE Argosy flights
from Woodbourne to Christchurch one cf which proceeded to Dunedin

and terminated, and the other returned to Woodbourne. The first

aircraft departed Yoodbourne 210110 Naor. At O59 when south-
bound to Christchurch the aircraft captain was asked by Wellineton
Radar to check the Clarence River area because Yellington ATC

was receiving radar returns from there. The crew observed lights

at low level that could possibly have been off the Clarence River

mouth but when the aircraft was about 40 miles north the lights

appeared to go out or disappear. During this period Christchurch
was visible and the sky was clear. Later in the morning (0400)

when the aircraft was northbound the crew was again requested to

check the area because Yellington Radar was again nicking wp radar

returns in that vicinity. The aircraft crew confirmed that lights

were visible to seaward and the crew got the impression of the

lights making rectangular patternsat irregular frecuency. The

lights had a beam appearance rather than.a point source appearance

and seemed to turn away rather than turn off. One light sppeared

to illuminate the surface of the water and the aircraft captain.
assesses that the source of the light could have been at about

1,000 feet. However, it is the reporting officer's opinion that

from the aircraft's height (14,000 feet) it would not be possible
to judge accurately the heignt of lights below the aircraft.

One possibility is that the aircraft captain was observing lights
from cars or trains because the main road and railway run parallel

and very close to the coast for some niles in this area. However,

the aircraft captain considers that the sightings could have been

produced by four or five helicepters and the whole thing was ‘quite

undramatic': The likelihneod of such extensive aeronautical

activity has not been confirmed by any reports received from the

Police or local inhabitants, In fact, no reports have been

received and the Folice do not have any interest in the ares,

6. The second aircraft, which departed Woodbourne at 0315,

Was also asxed by Wellington Radar to look at the Clarence River

mouth area because Wellington was picking up radar returrs therc.

That aircraft crew did not observe anything in the region either

visually or on radar.

ee Subseguent investigations and scientific observatior

carried out by DSIR proves conclusively (in the reporting officer's

opinion) that Wellington SRE Radar does give anomalous radar

returns off the east coast off the South Island. Tis was >

by DSTR observation of the Wellington radar 68/9 January 7° and

taking a series of photographs of the radar presentation throughout

the night. Concurrently three field parties were stationed at

vantage points along the east coast with radio communications to

the Radar Control Tentre. On several occasicns during the night

when many large returns were painting on Vellington Radar the

cbservers on the coast could see nothing either in the air or on

the sea in the positions passed to them by the Radar Contreller.

oved
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/¥urthermore
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Mux phermore y fron discussions with two or three control? i

s evident that the “‘ellington SRE has for several ranth een

siving anomalous radar returns in the Clarence area and souith
of Nellington. Tt is possible that this ceuld he caused by
a modificaation that was recently made to the radar head at
Yellington depressing it one degree. BESIR scientists are following
up this possibility and their findings should ke available in due
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@é is no evidence to sugsest thot there was any

ivityin the vicinity of the Clarence River mouth.
however that surface vessels could have been in

or without navigation lights but it is doubtful

s@élis could have given rise to the visual observations
nade by the aircraft crew. The fact that Wellington Radar '‘keyed'

aircraft captains to look for objects in the Clarence area

might well have induced observations from the air which might or

might not have been relsted to the Mellington Radar returns.

9. From information supplied by DSIR, the NZ Meteorclogical

Services, and astronomers, it is evident that during this period,

and indeed for the last month or so, atmospheric conditions have
been conducive to freak propogation of radio and light waves,

Thus it is possible thet the lights observed by the aircraft captain

could have been produced by ships’ lights reflected or refracted

from afar. Such anomalous propogation (ducting) could also give
vise to spurious radar returns. Note: The reporting officer has

just received (1155 NZDT) a report from Auckland that ATC hes

issued a TAY that Auckland Radar is giving spurious returns caused

by atmospheric conditions.

10. During the period thet the Wellinetor Radar Controller

was in dialogue with the aircraft captains about radar returns in

he Clarence area the radar was also tracking ea steady return on

a track cf 740° (M) which started at Yellington, proceeded to 40
miles and then, with less consistent radar returns, tracked out to

60 miles where it. became stationary for 45 minutes. It then roved
west and a eared to 'track' the second southhcund Areosy at about

0428, The Yellington Vadar Controller alerted the captain thet

there was a strong radar return about 25 miles to the port of the

The aireralt crew observed on that bearins a vel 1

they ve ely describe as 3 bright erh,

~ em =e
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The radar returns observed on the aircraft radar migat

caused by a natural return by a ship or perhaps could
ne anomalous returns caused by the prevailing atmospheric
conditions. During the vericd 1% - 28 Necenber 78 some SC

eguid boats sailed from yellington to the ares of the

Nernoo Bank (120 miles east of Banks Peninsula), These vessels
departed Tellinuton jn groups of about 10 and their track to
their fishing grounds is almost identical to the radar track

plotted by “ellingtion rader. “hile there is no conclusive proof

that these vessels could have caused the fairly steady trace

ebserved by “ellineton it is a fact that auring the period of all
these observations there was no shortage cf shippirg in the area.

Furthermore, once in position and fishing, the squid fleet would

have produced an intense light sovrce which coupled with prevailing

meteorolopical corditions could have beer responsible for many and

varied reflected or refracted light images. (Rach boat puts out

about 200kw of Light.)

+
i

t
a
l
s

42, A further observat ion (which has rot been reported by

the media) was made by the erew of this the same Argosy when the
aircraft was some 50 mile north east of Christchurch. The
captain observed five consecutive blips on the aircraft radar which
ever a period of five seconds traced a pattern towards the eircraft

and then veered off very sharply to its port. Simultaneously the

co~pilot observed a flashing white light (which looked like a

strobe light) describing the same sort of path. For the brief
period that the returns were received on radar the object must

hive been travelling at about 10,800mph! This sighting, above

all otners during the night, caused the crew considerable consterna-~

tion! Tt is passible that such a phenomenon could he produced

vy a meteor which are not unknown at this time of theyear. A

further possible explanation could be that the effect was caused
by a ‘double bounce! radar contact produced by ducting. It is

nobe-worthy that an RNZAF Crion crossing Cape Palliser on 2 January ,

7& at 1552 NZDT observed a radar contact at 15 miles moving fast

towards the aircraft. There was no cloud and no surface contacts

visible. The radar return crossed the aircraft's track one mile j

ahead, hut there was no visual sighting. The closing speed was
caleulated at 1,0°90mph thus the object itself was travelling at ‘
some 630 mph. OLAS staffs have considered the possibilities and
assess that the naar return could have been of an obgect 200

miles north of N% (perhaps cloud) with freak propogation givings

rise to the radar obsservation mede in the aircraft. But for
knowing Defence enquiry was under way CPHQ would ~ot rormally

ve oon to pass on this information.

Zon Jecember 93 ¥ :

Lear “ably Air 1 Controller at

odbourne. 1, 2750 the Crderiv officer saw what he considered
bhree 1 a Bristol 7 ienter three to four miles

é % could be heard ard the

ohanked shrough binoc-
esred bo he soing towards
dale one sppesred as a

ts eppeared to nove u

a
t
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and around in a rectangular pattern but at random speed. He

observed the lights for Bets 20 minutes. The bearing from
Moodbourne was about O80” (ik), i. e., towards Cape Campbell.

At one stage the lights apreared to ‘rush forward! but generally
over the period seemed to move northward anc eventually fade,

in comparative terms the observer considered thet the lights'

pattern looked like somebody ‘spotlighting’. The Duty Air

Traffic Controller observed the same lichts from the control

tower balcony. His impression was that the lights comprised

one bright orange light and two less intense white lights. T

large light appeared to remain stationary while the other te

seemed to move north, A shaft of light periodigaily appea

to ‘beam down' from the white lights at about 40° in a northerly
direction. Using binoculars apparently had no enlarging effect

on the lights! This could indicate that the lights were at

a sreat distance from the observer and not in Cook Silraiv as he
imagined. Tig thesis is supported by the fact that on checking
with ¥ellington Radar the Woodbourne observer was advised that
the radar was painting five targets. in the Clarence area but no
mention was made of any returns in Gook Strait. Tt is highly

improbable that the radar returns and the visual observations were

in any way connected.

née

414, The reporting officer awaits a copy of the taped conver—

sation vetween the Yellington Radar Controller, the aircraft and

the Woodbourne observer and in addition the Woodbourne cbserver
is preparing a sketch map showing bearings, etc, in more detail.

When these two pieces of evidence are available they may shed
more light on the occurrence!

Summary

15. It is the reporting officer's opinion that aimost al

the sightings made 20/21 December 78 can be ex plained by nator?
but unusual phenomena. There were atmospheric conditions
could have produced unusval visual and radar returns. There

is no doubt that Wellington SRE was (and still aS) giving sp.
radar returns in the area under surveillance. With same of
visual sightings of 'beams’ of light it is only pessible tc

speculate on possible causes. On-going investieation ty DST

scientists and the reporting officer may helv to clarify this
in due course. Perhaps the most difficult aspect to explain

away is the apnarent concern ~ even apprehension ~ of the eircrews

involved in the sightings. At present they do not seem te be

prepared to accept the fact that they might have cbserved Venus,
Thankfully, however, neither do they believe that they saw a visitor
from outer space! perhaps, when more scientific evidence is
gathered, their minds will be set at rest,

Events 30/31 December 78 (Refer Chart at Arnex B)

16. On 30/31 December 7&8 an Argosy on a routine flightGut
carrying the TV crew that nade the film shown on Australian my)
departed Wellington at 2346 to proceed Christchurch and then

/return
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return to Woodbourne,

17. At 0014 while climbing to 14,000 feet the aircraft

crew observed four toa five lights close to the surface near the

coast of the Kaikoura Peninsula (possibly in the Clarence River
area tut the crew were not sure and did not confirm with their

radar). On checking with “lellington ATC the crew were advised

thet Yellington Radar had contacts 13 miles ahead of the aircraft

these would have been off Clarence). The erew observed a

pulsing type of white light that looked like a helicopter search

light zooming on to the beach somewhere north of the Kaikoura

Peninsula. Again, it is difficult to explain the lights, short

of them being some anomalous type of reflection or refraction,

cars,or trains. However it is most probable that the Wellington

Radar returns were spurious.

48. At 0018 when the aircraft was about 10 miles north of

the Clarence River mouth, Yellingteon Radar 2dvised the crew

that there was a strong radar return behind them. They orbited
and saw nothing. This was almost certainly & spurious radar

return.

19, At 0042 when the aircraft was about 10 miles northeast
of Motunau Island, Yellington Redar advised the crew that there
was a large radar target behind the aircraft that appeared cn
the rader screen as a blip iarger than the aircraft return and
appeered to be tracking the Argosy. The aircraft captain carried
ovt a left orbit but neither he nor the first officer saw anything.
The crew did not refer to the aircrsft radar and Christchurch
radar was not operating for ATC purposes at the time.

20. Just before crossing the coast near Woodend the crew
observed a white light on the starboard side of the aircraft and
Christchurch Radar advised that there was a target at three-o'clock
to the aircraft that ‘moved off' when the aircraft was about

1.5 miles from touch down. No reports have been received from

inhabitants of the area of any unusual lights or aeronautical
activity. Thus, again, the natural explanation is that the lisns
and radar return were spurious, possibly caused by some sort of

anomalous propogation.

4. It is interesting to note that while taxiing to dispersal
poth the aircrew on the Argosy and the ATC officers in the control
tower observed lights to the right of Sugar Leaf Hill which seemed

to have the same pulsating characteristics as the lights observed
earlier during the flight. The bearing of these lights would

almost certainly coincide with the bearing cf the squid fleet

Christchurch and if the lights could be proved to be refracted

or reflected returns from the squid vessels much of the mystery
would be solved!

Prom

22, At 0216 the aircraft departed Christchurch on the 033

radial. When overhead Woodend both crew members observed a

large white light to the northeast. They also observed on the

aircraft radar a very large target at 18 miles from the aircraft.

The crew cannot be positive that the light and the radar return

were coincident but thet was the appearance that they fave.

Slightly before these observations, the first officer had noticed

through thin cloud a light which he describes as having the

1 Versic aReel EW
teVe Le”

o
F
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appearance of a squashed orange. Eventually this light became
fully visible and measured against the thumb at arms length
appeared to be about two inches long, that is, a very large

source of light. The crew observed this light for some minutes
while cruising at 13,000 feet. Between 45 and 40 miles from

Christchurch the aircraft captain, of his own volition, turned

towards the dight. This necessitated a 90° turn onto a heading
of about 125° at about 25° bank. The aircraft speed was 215
knots. The image on the aircraft radar moved to 10 miles from

the aircraft but the crew cannot say whether this was due to

their velocity or the movement of the radar return. The radar

image then stayed in the same relative position to the aircraft

for a few minutes (as if it were 'backing up’ at the aircraft's

speed). At this stage the large light appeared to go above,
behind, and below the aircraft as the captain turned left to
regain track and avoid further ‘confrontation’ with the object!

This series of events occurred over a time frame of about 20

minutes. Throughout, Christchurch radar was working but reported
nothing. Wellington Radar had been observing the aircraft during

the period but did not report any unidentified radar contact in
that area.

23. The visual observation made by the crew is consistent
with an unusual view of Venus. The bearing of the observation

coincides with the point at which Venus would have been visible.

However, this observation was made at about 0225 and Venus did
not rise until about 0328. Nevertheless, DSIR scientists have
advised that with super refraction it would be possible to see
the planet some time before it's actual rising and if it were
seen it would have the appearance that the crew described. The
last effect of the light passing above, below and behind the
aircraft could be explained by an astronomical phenomenon known
as the ‘troublesome layer'. In the prevailing conditions with
a marked inversion above about 10,000 feet, and fairly strong

westerly winds with standing waves on the leeward side of the
Alps the inversion layer can take on a marked wave form. Thus
at the time that the light performed its convolutions around
the aircraft it is possible that the aircraft was passing from
one side of the inversion layer to the other. The fact that

the light was no longer visible tends to support this thesis and

it is most probable that the aircraft's radar return was spurious

or of a ship, in view of the lack of confirmation of any other
targets in the area by the Wellington Radar.

aa. As the aircraft approached Kaikoura two or three radar

contacts were noted on the aircraft radar at about ten o'clock

position. These would be consistent with the radar returns
Wellington had noted in the Clarence area for most of the night —

and were almost certainly spurious.

25. Approaching Cape Campbell the aircraft captain observed
what he thought was a fishing fleet off Cape Palliser. These

might well have been part of the squid fleet enroute south.

26. As the aircraft turned towards Blenheim the first officer
observed what appeared to be orange lights in the Nelson Bay area

which appeared to move across the sounds towards Picton. No

explanation can be offered for this observation but it has not

ESF FER sheen confirmed
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been confirmed by any sightings made from the ground. The

aircraft landed at Blenheim at 0315,

Conclusions

27. The foregoing report has been compiled after interviews

with most of the principle witnesses involved with the sightings

20/21 and 30/31 December 1978. The SAFE pilots were most help-
ful to the reporting officer in the very frank manner in which

they related their experiences and the time they spent in inter-

view. It is considered that the reporting officer should, as

soon as possible, informally debrief the SAFE aircrew involved

on the general tenor of the findings to date.

28. It is evident that because of the interest over these

sightings reports will continue to come in from various sources

and on-going investigations by DSIR and meteorological officers

will probably serve to correlate much of the information.

Nevertheless, it is considered that Defence should issue a PR

statement fairly soon in order to tone down much of the wild

speculation that has existed over recent weeks.

29. In summary the reporting officer has made the following

findings:

a. During the period of the observations, and indeed
now, atmospheric conditions over NZ are conducive

to freak propogation of radio and light waves.

b. Venus was rising in the eastern sky and at this

time of the year is unusually bright in appearance.

Cc. Wellington Radar has been giving spurious indica-
tions off the east coast of the South Island for

some time but over recent weeks anomalous returns

seem to have been more prevalent.

d. During the period an unusually large number of

vessels (the squid fleet) sailed from Wellington,
often at night, to position off Banks Peninsula.

Not only would these vessels provide a good source

for radar returns but the lights that they use

when fishing could explain some of the visual

sightings of unusual lights.

e. The reporting officer speculates that the observa-

tion of lights in the Clarence area might have

been caused by trains or cars.

f. The reporting officer is of the opinion that

the large number of unusual occurrences on

/the nights

RESTRICTED——
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the nights in question made some aircrew and

air traffic controllers particularly respon-

sive to the various sightings.

There is no connection between the many sightings

in the Clarence area and the larger lights seen

to the east (and which were the subject of the

much publicised TV films).

Almost all the sightings can be explained by

natural but unusual phenomena. The few for

which the evidence to date in inconclusive may

well be explained in due course when current

investigations are completed.

(J.B. “CLEMENT:
Wing Commander

Director of Operations
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PERSONNEL INTERVIEWED

Name Designation

Capt V. Powell Captain SAFE Argosy 22 Dec 78 (second acft).

Fivst off I. Pirie First Officer SAFE Argosy 21 Dec 78.

Capt J. Randle Captain SAFE Argosy 22 Dec 78 (first

aircraft).

W/O uffindell RNZAF Duty Officer Woodbourne 22 Dec 78.

Mr W. Frame Flight Service Woodbourne 22 Dec 78.

Mr M. Collins Director Physics Laboratory DSIR.

Mr N. Rumsey Head of Optics Division DSIR.

Dr D. Phillips NZ Meteorological Service.

Mr R, Davison Superintending Engineer Radar CADMOT.

Mr J. Cord ATC Radar Controller 22 Dec 78.

Mr A. Herd ATC Radar Controller 22 Dec 78.

Capt W. Startup Captain SAFE Argosy 317 Dec 78.

First off R. Guard First Officer SAFE Argosy 31 Dec 78.

Mr G. Causer ATC Radar Controller 31 Dec 78.

Sqn Ldr R. Carran Orion Captain Jan 79.

Fisheries Control Centre, MAF.

DA Charany * fJuncoln Codkore ( (repogeVon Exp )



AIDE MEMOTRE

Possibilities:

Ducting

Hotspots

Venus

Jupiter

Stars

Planets

Clandestine Operations

Hoax

‘Real UFO!

Ships

Birds

Wave Cap Radar Returns

Cyclical Patterns?

Light Waves

Radio Waves

Squid Fleet Movement over period?

Dr Wall Porirua - freak propogation experiment Canterbury 1948.

Dr Neil Cherry Lincoln College - current study Canterbury NW

conditions.

Clarence TV film - possible planet or star rising?

DSIR Clarence/Kaikoura theodolite observation star rising. Apparent

movement caused by heat from Japanese vessel on horizon in line of
sight.

Coincidence of observations only by SAFE Argosy crews?

Freak return generated by aircraft itself (mirror, mirage, radar
return etc)?

Squid fleet position 21 Dec 78 onwards.
Squid fleet lights turn off time.

Meteorite, asteroid shoals ~ refer astronomy info.
Jupiter/Venus rising/setting times.

ANZ timetables (strobe lights).
Observations all over water, distances vague except for radar plots.
Radar plots possibly not coincident with visual sightings.
Lighthouses, aerodrome, navigation etc beacons.

Last month extreme clarity of atmosphere.

Inversion layer (refer TO gram).
Examine films (Sqn Idr Clarke to arrange).

DDI interest?

Customs interest?

Police interest?

Fisheries interest?
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MANUAL OF AIR TRAFFIC CONTROL EQP 2-1

2.1

SURVEILLANCE RADAR EQUIPMENT

1. MARCONI RADAR TYPES $264 AND S264A

Wave Length

Frequenoy

Peak Power Qutput

Beam width

Pulae Length

Pulse Recurrence

Frequency

Rate of Scan

Range Selection

Antenna Systen

Wind Limitations

Presentation

Special Faallities

TECHNICAL DATA

50 coms.

585 - 610 mog

seek = 50-60KW
S2G4A: 5O0KW (nominal ),/”

2k?

2 or 4 microsecs ,~ ore

$264: 525 - 775 p.p.s.
S2644:

§00 - 800 pps (ime puise)
260 - 385 pps (4ma pulse

§ or lo r.p.p.

In ratio of 1 : 23: 3: 4 according
to range available

Parabolic reflector with offset
linear wave guide feed.

Up to 60 kmots at 10 r.psm.
Up to 90 knote at 5 r.p.m.

8264: Moving soil 12 in. PPI
S264A; Fixed coil 12 in. PPT

MII, STC, Swapt Gain, Video Mapping,
Off centering.

GENERAL

fhe main features of the 8264 are its almost complete freedom
from weather clutter, the stable and efficient MPI syatem end the
high overall vader performance obtained with comparatively Low power.
The 9264 can be converted to S264A equipment at any time.

2.2 The S264A possesses all the main advantages of the S264 plus
the exceptional range and altitude cover, These features make this
equipment most suitable for its dual role as both area and approach
S.R.E.

3. SPECTAL FACILITIES

3.1 MET

3.1.1 This te # fully doherent system with the tranamitter, reference
oscillator anu trigger pulee generator all crystal controlled. No
automatio frequency control ig required as the receiver is locked to

Department of Civil aviation

New Zealand
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OBSERVATIONS OF UNIDENTIFIED RADAR RETURNS

PERSUNAL FORK, vers (2ors (* )

ON 50 cm HAWKINS HILL RADAR, 8.1.79. ]
) In the early morning of Monday 8.1.79, I kept watch with John

Cardy at the Wellington Control Centre. The general consensus of

others present before midnight was that there was an inversion ~
witness echoes from mountains such as Ruapehu to confirm this. In
extreme inversions the coast near Wanganui is seen, but it was

not seen on Monday morning.

Significant modifications to the radar have taken place since
last summer. The effect on the display of anomalous echoes is
probably significant, but I have not attempted to verify this
assumption.

Anomalous returns which John Cardy could not identify were

present all the time, especially between about 1 a.m. and 3 a.m.,

when there may have been a dozen present at a time. They all

had the appearance of aircraft echoes when seen on the MTI (moving

target display). I think they were generally absent when viewing

"raw video". I suspect that even the "raw video" was pre-processed

somewhat. :

Early in the morning we attached no significance to movement

of the anomalous returns, but on reflection, I think they were
moving quickly outwards, because the afterglow was often visible

at shorter range. John had pointed this out at some stage.

Most of the anomalous returns were noticed in the area off

the Kaikoura-Cape Campbell coast, but others occurred in Cook

Strait and over Marlborough Province. They generally appeared

suddenly and lasted for a short time, rarely for more than a few

minutes.

A persistent group, seen I think only with raw video, occurred
about 15 miles from Christchurch. They moved generally northwards

over more than 1% hours.

Between 0450 and 0500 unusual "spotty" echoes covered the

coastline at Kaikoura~Clarence R. John Cardy identified these
as rain, but there was no rain there at that time.

On the MTI photo at 0219 an echo composed of three spots

appears. This was different to all the others seen. It moved

northwards and I would identify it as a ship seen on "raw video"

photos later, moving at about 11 knots, passing Cape Campbell

at about 0340. Another ship was tracked from the Brothers west-

wards for an hour at about 17 knots - this was visible on MTI.

The most interesting example was seen to be moving radially

outwards at 172° at an erratic 100-150 knots for 10-15 minutes.
It was 50-60 N.MILES from Wellington. Although we did not notice

when it first became visible, it disappeared quite quickly at

about 0445.

W. Ireland

9.1.79.
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Defence Duty Officer

UFO SIGHTINGS

4. Any reports from Wellington Air Traffic Control Author-
ities of unidentified radar contacts are te be reported to D Ops
(We Cdr Clements) home telephone number 399451 as goon as
possible. As much detail as possible should be obtained from
ATC including any visual or radar contacts made by aircraft at
or about the same time.

2. Any reports from civilians should be recorded with
details of time, place, height, description ete and passed to
D Ops during normal working hours.

3. Thank you.

? Jan 7%
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) SUMMARY OF INTERVIEW
WITH CAPTAIN W,. STARTUP

with Fost offen Guenol wont Hot Crt

4. Captain Startup/ - ofaSAFE Argosy that took
off Wellington 30 Dec 78 at 2346 hours to proceed via Cape Campbell,

abeam Kaikoura thence Motunau Island to Christchurch. The air-

craft radar was not used on the South-bound leg to Christchurch.

2. At 210013: while climbing to 14,090 feet the aircraft

crew observed four to five lights close to the surface near the

coast and with the lights of Kaikoura in the background. The

crew asked Wellington ATC Radar controller whether there were any

radar returns in that area. Wellington Radar Controller replied

that they did have radar contacts 14% nautical miles ahead of the

aircraft. The crew saw "a pulsing" type of white light that

looked like helicopter search light zooming onto the beach north

side of Kaikoura peninsulas: The crew could not relate these
lights to the Wellington radar returns. (My feeling is that

they were the same four or five radar contacts that Wellington

Radar was plotting in Clarence River Mouth area).

4, 410018 when the aircraft was about ten miles northeast

of the Clarence River Mouth Wellington Radar advised crew that

there was a radar return behind then. They orbited and saw

nothing.

4a, 310042 when the aircraft was about ten miles northeast
of Motunau Island Wellington Radar advised that they had a radar

target one mile from the aircraft which appeared as a larger radar

return than the aircraft and appeared to be tracking the aircraft.

Captain Startup carried out a left orbit but neither he nor First

Officer Guard saw anything. Christchurch radar was not operating

for ATC purposes at this time.

De Just before crossing the coast near Woodend the crew

observed what appeared to be a white light on the starboard side

of the aircraftvani radar advised (which radar?) that there was a

target at three o'clock to the aircraft that "moved off" when the

Argosy was on short finals, about 1.5 miles from touchdown.

6. When taxiing to dispersal’-aréa the crew and the controllers

in the tower observed lights to the right of Sugar Loaf Hill which

had the same pulsating characteristicaas the’ itghts seen earlier in

the flight? (speutanve) .

ve The aircraft departed Christchurch 310216 and climbed out

on the 033 degrees radial. Both crew members observed a big white

light to the northeast. The aircraft was then seven miles north-

east of Christchurch with the aircraft radar on "mapping mode".

With the aircraft radar on the fifty mile range the return appeared

as a small blip at two o'clock. On the twenty mile scale the

image appeared at 18 miles and was #" in length. Thus the radar

return was about 25 miles from Christchurch Airport to the north~

east. (Some doubt as to whether the light that was observed and
the radar contact were one and the same, bearing in mind there would

be no background upon which the crew could visually assess the distance
of the light.) Slightly before the first officer had observed

through the cloud a light which he describes as looking like a

“squashed orange". Eventually this light became visible and
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measured against the thumb at arms length appeared to be about

two inches long, ie, a very large light if it was a long way

from the aircraft. The crew observed this light for some time
and when at 14,000 feet and between 45 and 40 miles from

Christchurch the aircraft captain of his own volition turned
towards the light. This necessitated a 90 degree turn onto

a heading of about 125 degrees magnetic at about 25 degrees bank.

The aircraft speed was 215 knots. The image on the aircraft

radar moved to ten nautical miles from the aircraft (the crew
cannot say whether this was due to their velocity or the movement
of the radar return). The radar image then stayed in the same
relative position to the aircraft for a few minutes (as if it were
backing at the aircraft speed) and then the light which had been
previously observed appeared to go above, behind and below the
aircraft as it turned left to regain track and avoid further
"confrontation" with the object! This episode concluded when
the aircraft was about 53 miles from Christchurch so encompassed
a time frame of about 20 minutes.

8. Throughout, Christchurch radar was working but reported

nothing. Wellington radar had been observing the aircraft at
153 miles from Wellington when it was at 13,000 feet but apparently
did nat report any unidentified radar contacts to the aircraft and
the aircraft captain decided that he would "keep this particular
episode to himself", However it was during this period that the
TV film was made so it is possible that distraction in the aircraft
precluded tam much dialogue with ATC. (Check this with Captain
Startup and Wellington ATC}.

9. As the aircraft approached Kaikoura’ east two or three
radar returns were noted on the aircraft radar at about the ten
o'clock position. (These would be consistent with the radar
rerioa) Wellington had noted in the Clarence area for most of the
period).

10. The aircraft captain observed what he thought was a
fishing fleet off Palliser (note: 40 or so Japanese fishing boats
sailed from Wellington on the night of 30/31 December to take up
their position off Banks Peninsula. And six squid boats have been
in position off Banks Peninsula since 21 Dec. {Check with FCC
for precise movements of squid fleet.)

11. As the aircraft turned towards Blenheim the First Officer
observed what appeared to be orange lights in the Nelson Bay area
which temied to move across the sounds towards Picton.

12. The aircraft landed at Blenheim at 0315.

13. Welw Kong ror was clear, UHL Clond onol Wau

Vata winols (ar ULM WOU ohark Ses face )
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SUMMARY OF INTERVIEW

WITH CAPTAIN J. RANDLE

1, Captain Randle was the Captain of a SAFE Argosy that

took off from Yoodbourne 2? Dec 78 at 0110 for a Foodbourne,

Christchurch, Auckland, Woodbourne flight.

2. When going on duty at about midnight he observed what

could have been two vehicles on the hills towards the Cape

Campbell direction moving in a northerly direction. He thought

these could be two landrovers driving fairly fast over very rough

terrain, He makes this observation because of the light beams

described by the Woodbourne Orderly Officer and Mr Frame.

3. At 01593 on the south-bound leg to Christchurch with

Christchurch visible from Cape Campbell and a clear sky he

was asked by Wellington radar to check the Glarence River area

because Wellington were receiving radar returns from that area,

He observed some lights at low level that could nossibly have been

in the Clarence area. When the aircraft was about 40 miles north

the lights appeared to go out or disappear.

4, From Kaikoura east the aircraft plotted on radar a large

vessel 17 miles northeast of Motunau about seven miles off the coast.

The crew had visual contact with a ships lights in that position.

However Captain Randle estimates that for the size of the radar

return the ship must have been fairly large (1,000 tons or so),

and he considered it unusual that such a large vessel would have

been so close to the coast.

5 At 0406 enroute to Auckland from Christchurch Wellington
Radar again requested that the Clarence river radar returns be

checked. The aircraft captain confirmed that lights were visible

in that area out to sea and he cot the impression of the lights

making a rectangular pattern at irregular frequency. The lights

had a beam apoearance rather than a point source appearance and

seemed to "turn away" rather than turn off. One light appeared
to illuminate the surface and Captain Randle aSsesses that the

source of the light could have been at about 1,000 feet.

6. The Clarence returns were the only ones that Captain

Randle was asked to look at.

Te Captain Randle has produced two sets of notes, one made

during the flight and one afterwards providing his comment/specula-
tion about the incident.



NOTES CCMPILED BY CAPTAIN J, RANDLE

SAFE ARGOSY FLIGHT 22 DEC 78

NOODBOURNE/ CHRISTCHURCH/ AUCKLAND

4, South~bound. Lights were seen close to shore which

corresponded with “Yellington radar returns at ranges of 30 plus

miles. These were unusually bright for normal ground lights and

in one case appeared to be lighting up the surface in the Kekerenge(?)

district. None were continuous. In some/most cases seemed

directional (beam not point source). I saw no lights closer than

30 odd miles which were not (most probably) ships.

2. a. Aircraft radar return about Gore Bay about seven

miles off coast then lights corresponding to fair

size ship.

b. Three light groups with two defined radar returns

about 650/25 nautical miles Christchurch. At points

of letter iwith about three and eight mile arms,

Centre target apparently lerge ship with floodlit

decks.

3. North-bound. No unusual lights, other than known

ships. In mid straits a 180° check showed lights corresponding

to Wellington radar position off Clarence. These behaved like

unexplained lights in para 1, intensity and with switching effect

with some possible sea/cloud reflection light not constant in

bearing and possibly in altitude - or two plus sources.

Wellington radar targets which were close to us both north and

south~bound and were not ships, were not seen visually or on our

radar i.e. the mystery lights were not observed st less than 30

odd miles. Venus(?) was low and very bright to east and while

this would not affect radar it could give some red/white light

effects visually. Cloud cover v/u Venus about 4/8 ths. Our

radar will not scan nornally targets smaller than about &cO

tons - say Holm line beats - Pirst Officer noted two light sources

which I did not see:

ae Green light.

dv. Fast white light.

Ce Will differ in some details.:



Comment, Speculatien,

Frem inflight netes, My/eur sightings were mest undramatic

and while ne accurate ceunt was made, five medefn, say

Irequeis type helicepters ceuld have preducedé the whele

perfermance,

When the surface was wriefly lit up, in weth directiens,
the illuminatien was V/V A/C landing lights ef abeut 750 watts
strenger ang censistent with a light ef semewhere up te
2000 watts at abeut 1,000 feet, While a1] ligkt seurces were

censistent with this ass med strength fecussing effects ceuld have
pred uced apparent strength, but net surface fleedlighting,

The ability ef eur weather radar te pick up surface shivs
is based against visual checks en Jap fishing beats during
attempts te range, and pet them,, It is always pessible that

Tem Hees has screwed up the gear a netch and this estimate is
invalid...

A nermal number ef presumed fishing beat lights which @id net give
returns en eur rudur were seen, The vessels mentiene@ were unusual
by virtue ef their assume@d tennage and area and tracks, There was
ne ether reasen te censider them unusual, They were net
incensistent,taken tegethey with a Russian whaling/ shipping fleet
where the standaré vessels are larger than the Jap ( I have
net targeted a Russian size vessel with eur radar, this is
an assumptien)

The enly questien with MY sightings is net hew, fer helicepters
ceul@ easily have repreduced a1] radar ané@ visual effects,

but why, IE I dent want te blame anyene Russiians er RNZAF
they beth ceuld, it is illegical te assume either weulé,

The undramatic nuture ef my sightings dees net mean that
I heve eny deubts as te the validity ef what ethers saw( Pilets

I mean), Just that I cant cemment en what I diént see,

I weuld exclude

Mutten birds.... lights and nature and ene target tee far te
sea and speeds given ef up te I20knets, surfac wind assumed

te be olmest calm

Duct prepegation, Impessible on angles

Venus, I ceuld see Venus Nerthbeuné as well us lights
Meteers.., Statienery 7?

Bests., May huve been related but were net seurce ef " radar" light
Electrical Disturbunce... Twenty knet winds at height, near calm
ne surf line visible en surface, Ne suildups,Stratiferm cleud
8/8 ever wreaking te 2-4/8 far te East, Near eerfect vis under
cleud, Ne cleud belew abeut I5000 seuthbeund and nerhars a vit
lewer I4000 Neryhseund in urea,

Distress flures, fire erks etc,, Net censistent with these, several
seurces clese, in miles, Dees net acwunt fer radar,

As neted Venus was at an altitude and Brilliance te give seme
illusiens and at least ene sreund renert en neght seemed
related te this
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SUMMARY OF INTERVIEW WITH

W/O UFFINDELL AND MR FRAME

a Messrs Uffindell and Frame were the Woodbourne Orderly

Officer and Flight Service Duty Officer on the night 20/28 Dec 78.

2. At 2350 hours Mr Uffindell saw what he initially considered

to be the three lights of a Bristol Freighter airdéraft three to

four miles away from Woodbourne on finals for the airfield. The

lights did not get amy closer he then checked the lights through

binoculars and determined that they appeared to be going to Wellington

Of the three lights the middle one appeared as a white beam pointing

northward. The lights appemred to move upward and around in rec-

tangles. He observed the lights for about 50 minutes. The

bearing from Woodbourne was about O80 degrees magnetic that is towards

Cape Palliser. At one stage the lights appeared to "rush forward".
Over a period the lights seemed to move northeast and then gradually

faded,We describes the light's appearanee as bexxgx looking like

somebody spotlighting. There was no cloud in the sky.

3. The largest of the three lights was yellowish and the
other two were white. They were initially observed beyond Cape

Campbell and then myead moved north. They were about one inch

BEER apart when measured at arms length.

4, Mr Frame in company with W/O Uffindell observed the
lights from the control tower balcony. He describes the three

lights as having one bright orange and two other less intense
lights. The large orange light appeared fairly stationary and

the other two appeared to move north. A shaft appeared from the

two white lights angling down at about 40 degrees in a northely

direction. Using binoculars appgrently had no enlarging effect

on the lights! Mr Frame notified ATC Wellington of his observations

and was told by Wellington that they had five radar targets in the

Clarence area.(Apparently nothing to do with the Woodbourne sightings.:

De The lights appeared to be slightly above the hills to the

southeast of Blenheim and all but one disappeared over a period,

One of the smaller lights was still visible when the Argosy took

off about 0120 hours.

6. At 0325 Wellington phoned Mr Frame to sa they had a large

target east-north-east of White Bluffs (Wairau Bar Nothing was

visible from the Woodbourne tower,

At about @335 Mr Frame observed a white/red tinged light

(alternating) for about five minutes.

8. Messrs Uffindell and Frame will produce a map showing

more accurately the bearings from Woodbourne on which they made

their observations.



iy

SUMMARY OF INTERVIEW

WITH CAPTAIN V. POWELL

41. Captain Powell with First Officer Pirie were the crew

of a SAFE Argosy from Woodbourne to Christchurch and then Dunedin

on 22% Dec 78. The aircraft departed Woodbourne at 0315 hours.

The Weather thouughout the flight was good with a light northeasterly
wind and cloud to the east of the South Island. There was no
turbulence,

2. At 0330 Wellington ATC asked the crew to investigate the

Clarence River area for radar returns that Wellington was picking

up. The aircraft crew did not observe any activity either on

radar or visually.

4, At 0338 the crew were asked by Wellington Radar to
identify a strong radar return that Wellington was receiving about

25 nautieal miles to the port of the Argosy. Both the captain and

the First Officer observed a very bright light which they variously

descriibed as bright orb/pear shaped - reddish tinge then turned

white. From the aircraft the object appeared to be stationary

by visual observation however by radar the object appeared to "track

the aircraft". It appeared to be very close - less than ten miles.

(Although the light was on the bearing indicated by the aircraft

radar and apparently in the position described by Wellington Radar

confirmation is necessary as to whether the light could in fact have

been at great distance bearing in mind the crew would have ndé*back-

drop to assess distances - query depth perception.) The light

passed behind it out of sight and radar contact. (When the crew

say the light tracked the aircraft confirmation is necessary that

it was seen to move on radgr because by visual observation it

appeared stationary which in fact would indicate that the light was

at a great distance from the aircraft.)

4, At O400 when 50 miles northeast of Christchurch the

Captain observed on the aircraft radar a return that approached the

aircraft very rapidly and then veered off sharply to the aircraft's

left. During a period of about five seconds about five radar

returns were received and in the space of that time the blips passed

through a distance of some 15 miles on the radar range scale and

then disappeared from the radar screen. (10,000mph per hour!)

During this period the aircraft radar was also plotting ships near

the coast. Simultaneously the First Officer observed a light he

describes as being like a Boeing flashing strobe light which
followed the same path as the radar returns. (This episode above
all others caused both aircrew mild consternation to say the least!)

5. Captain Powell checked with Christchurch radar whether

they had had any radar contacts but were advised that it was"not

worth having the radar on", (Check whether Wellington radar observed

anything.)
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Air 39/3/3

REPORT ON UNIDENTIFIED VISUAL AND

RADAR SIGHTINGS BAST COAST SOUTH ISLAND

DECEMBER 1978

Introduction

1. On the nights of 20/21 December 78 and 30/31 December

78 Wellington ATC Radar, and the crews of SAFE Argosy aircraft
(both visually and on radar) made many unidentified sightings

off the east coast of the South Island, The first sightings

gave rise to much publicity by the media and eventual involvement

of the RNZAF when it was decided to conduct an Orion surveillance

of the area on the night of 2/4 January 79. At that time it was

decided to start a Defence investigation and this report is

submitted in accordance with DCAS instructions to provide a report
on the events surrounding the various sightings.

2. Air Staff was first advised by Civil Aviation Division

of Ministry of Transport (CADMOT) of these events mid-morning 21

December 78. Historically, Defence has adopted a ‘low profile'

in connection with reports of unidentified sightings. Thus

CADMOT has not normally reported unusual sightings to Defence.

However, because of the number and nature of reports on the night

20/21 December 78 the Director of Civil Aviation specifically

instructed his staff to advise Defence. On the basis of the infor-

mation received Air Staff decided that shovld any further similar

instances occur we wou.d, if possible, carry out an investigation

by the most appropriate aircraft available over the Christmas

period. CADMOT were advised to contact the Defence Duty Officer

in the event of any more sightings. As it transpired the memor-

andum from CADMOT Head Office to the ATC Centre was not delivered,

thus the events of 30/31 December 78 were not reported to Air

Staff until the next day.

3. Other Government agencies, notably DSIR and NZ Meteor-

ological Services, are conducting their own investigations and

have provided relevant input to this report, The report is

confined to the events of 21 and 41 December 78, It does not

take into account the film made by TV1 on 2 January 7° which is

now being examined by DSIR and will most probably prove to be a

film of Venus and Jupiter rising.

4, When interviewing witnesses it was pointed out to them

that this was not a judicial enquiry. The credibility of

witnesses' statements was taken at face value. However, witnesses

were not necessarily interviewed separately because it was con-

sidered that, with a fairly emotive issue such as 'Urds', corrob-
oration was best achieved by interviewing observers of the same
events together.

/Events 20/214 .4.

RESTRICTED
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wyvents 20/21 December 78 (Refer Chart at Annex A)

5. On 20/21 December 78 there were two SAFE Argosy flights
from Woodbourne to Christchurch one cf which proceeded to Dunedin
and terminated, and the other returned to Woodbourne. The first

ircraft departed YWoodbourne 210110 NzZor. At 0159 when south-
bound to Christchurch the aircraft captain was asxed by Wellinrton
Radar to checkthe Clarence River area because Zellington ATC
was receiving radar returns from there. The crew observed lights
at low level that could possibly have been off the Clarence River

mouth but when the aircraft was about 30 miles north the lights

appeared to go out or disappear. During this period Christchurch

was Visible and the sky was clear. Later in the morning (04065
when the aircraft was northbound the crew was again requested to

check the area because Yellington Radar was again picking wp rada

returns in that vicinity. The aircraft crew confirmed that Lights
were visible to seaward and the crew got the impregsion of the

lights making rectangular patternsat irregular frequency. The

lights had a beam appearance rather than .a point source appearance
and seemed to turn away rather than turn off. One light appeared
to illuminate the surface of the water and the airerafft captain.
assesses that the source of the light cculd have been at about
1,000 feet. However, it is the reporting officer's opinion that
from the aircraft's height (14,000 feet) it would not be possible
to judge accurately the height of lights below the aircraft.

One pessibility is that the aircraft captain was observing lights

from cars or trains because the main road and railway run parallel

and very close to the coast for some niles in this area. However,

the aircraft captain considers that the sightings could have been

produced by four or five heliccpters and the whole thing was ‘quite

undranatic'! The likelihood of such extensive aeronautical

activity has not been confirmed by any reports received from the

Police or local inhabitants, In fact, no reports have been

received and the Police do not have any interest in the area,

6. The second aircraft, which departed Woodbourne at 0315,

was also asxed by Wellington Radar to look at the Clarence Hiver

mouth area because Wellington was picking up radar returns the
That aircraft crew did not observe anything in the region ejther

visually or on radar.

7 Subsequent investigations and scientific observation

carried out by DSIR proves conclusively (in the reporting officer's

opinion) that Wellington SRE Radar does give anomanlous vadar
returns off the east coast off the South Isiand. This was proved

by DSTR observaticr of the Wellington radar 8/9 January 72 and

taking a series of photographs of the radar presentation throvghout

the night. Concurrently three field parties were stationed at

vantage points along the east coast with radio communications to

the Radar Control Tentre. On several occasions during the night

whenmany large returns were painting on YVellington Padar the

observers on the coast uld see nothing either in the air or on
the sea in the positions “passed to them by the Radar Contreller.

/Purthermore
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Furthermore, from discussions with two or three controllers it

is evident that the Yellington SRE has for several months been

giving anomalous radar returns in the Clarence area and south

of Wellington, It is possible that this could he caused by

a modification that was recently made to the radar head at

Yellington depressing it one degree. DSIR scientists are following

up this possibility and their findings should be available in due

course,

&. There is no evidence to sugeest that there was any

clandestine activity in the vicinity of the Clarence River mouth.

It is possible however that surface vessels could have been in

the area with or without navigation lights but it is doubtful
that such vessels could have given rise to the visual observations
made by the aircraft crew. The fact that Wellington Radar 'keyed'

both aitcraft captains to look for objects in the Clarence area

might well have induced observations from the air which might or

might not have been related to the Yellington Radar returns.

9. From information supplied by DSER, the NZ Meteorological

Services, and astronomers, it is evident that during this period,

and indeed for the last month or so, atmospheric conditions have

been conducive to freak propogation of radio and light waves.

Thus it is possible that the lights observed by the aircraft captain

could have been produced by ships' lights reflected or refracted

from afar. Such anomalous propogation (ducting) could also give
rise to spurious radar returns. Note: The reporting officer has

just received (1155 NZDT) a report from Auckland that ATC has
issued a NOTAV that Auckland Radar is giving spurious returns caused

by atmospheric conditions.

10. During the period that the Wellington Radar Controller

was in dialogue with the aircraft captains about radar returns in

the Clarence area the radar was also tracking a steady return on

a track of 140°(M) which started at Yellington, proceeded to 30
miles and then, with less consistent radar returns, tracked out to

6C miles where it became stationary for 45 minutes. It then troved

west and apreared to ‘track’ the second southbound Argosy at about

0328, The Wellington Sadar Controller alerted the captain that

there was a strong radar return about 25 miles to the port of the

ircraft. The aircraft crew observed on that bearing a very bright

light which they variously descrive as a bright orb, pear shaped

with a reddish tinge that then turned white. From the aircraft

the object appeared to be stationary by visual cbservation but by

e airerasft radar appeared to track the aircraft, The light

earej to be very close - less than ten miles. Although the

aircraft radar return and the visuel observation of the light were

on more om less the same bearing the crew cannot confirm that the

range was coincident. It is significant that within a few minutes

of the crew's observation, Venus was rising on a hearing that

ecincided with their visual observation. USIR optics, physics,

end meteorological experts have confirmed that prevailing atmos-

pneric conditions might well have produced mest unusual but rot

unknown phenomena tnat cauld have made Venus appear large, bright

and orange. There is a plethora of astronomical information that

desorites this phenomenon. Thus it is highly probable that the
aircrew's observation was an unusual view of Venus.

t
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11. The radar returns observed on the aircraft radar might

have been caused by a natural return by a ship or perhaps could

have been anomalous returns caused by the prevailing atmospheric

conditions. During the period 19 - 28 December 78 some 50

dapanese squid boats sailed from Wellington to the area of the
Mernoo Bank (120 miles east of Banks Peninsula). These vessels

deperted Nellington in groups of about 1C and their track to
their fishing grounds is almost identical to the radar track

plotted by Wellington radar. While there is no conclusive proof

that these vessels could have caused the fairly steady trace

observed by “lellington it is a fact that curing the period of all

these observations there was no shortage of shipping in the area.

Purthermore, once in position and fishing, the squid fleet would

have produced an intense light source which coupled with prevailing

meteorological corditions could have been responsible for many and

varied reflected or refracted light images. (Bach boat puts out

about 200kw of light.)

qe. A further observation (which has not been reported by

the media) was made by the crew of this the same Argosy when the

aircraft was some 50 miles north east of Christchurch. The
captain observed five consecutive blips on the aircraft radar which

over a period of five seconds traced a pattern towards the aircraft

and then veered off very sharply to its port. Simultaneously the

co-pilot observed a flashing white light (which looked like a
strobe light) describing the same sort of path. For the brief
period that the returns were received on radar the object must

have been travelling at about 10,800mph? This sighting, above

all others during the night, caused the crew considerable consterna-

tion! It is possible that such a phenomenon could be produced

by a meteor which are not unknown at this time of theyear. A

further possible explanation could be that the effect was caused

by a ‘double bounce' radar contact produced by ducting. It is

note-worthy that an RNZAF Crion crossing Cape Palliser on 9 January
7& at 1952 NZDT observed a radar contact at 15 miles moving fast

towards the aircraft. There was no cloud and no surface contacts

visible. The radar return crossed the aircraft's track one mile

ahead, but there was no visual sighting. The closing speed was

calculated at 1,000mph thus the object itself was travelling at

some 630 mph. CPHS staffs have considered the possibilities and

assess that the radar return could have been of an object 200

miles north of N% (perhaps cloud) with freak propogation giving

rise te the radar observation made in the aircraft, Rut for

knowing that a Defence enquiry was under way OPHG would not normally
have considered it necessary to pass on this information.

44, A further sighting on the 20/21 December 73 was made by

the Orderly Cfficer and Duty Air Traffic Controller at RNZAF Rase

Woodbourne. At 2350 the Crderly Officer saw what he considered

to be three lights of a Bristol Freighter three to four miles

from Yoodbourne. However, as no aircraft could he heard ard the

lights did not aprear to get any closer he checked through binoc-

vlars and determined that the hts appeared to he soing towards

Yellington. Of the three lights the middle one appeared as a

white beam pointing northward. The livhts appeared to move upward

f/ané around

OCS TRAI TEIN
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and around in a rectangular pattern but at random speed. He

observed the lights for goout 50 minutes, The bearing from

Woodbourne was about O80" (HM), d.e., towards Cape Campbell.

At one stage the lights appeared to ‘rush forward' but generally

over the period seemed to move northward and eventually fade,

In cowparative terms the observer considered thet the lights'

pattern looked like somebody ‘spotlighting'. The Duby Air

Traffic Controller observed the same lights from the control

tower balcony. His impression was that the lights comprised

one bright orange light and two less intense white lights. The

large light appeared to remain stationary while the other two

seemed to move north. A shaft of light periodigally appeared

to 'beam down' from the white Lights at about 40° in a northerly

direction. Using binoculars apparently had no enlarging effect

on the lights! This could indicate that the lights were at

a great distance from the observer and not in Cook Strait as ie

imagined. Mis thesis is supported by the fact that on checking

with ¥ellington Radar the Woodbourne observer was advised that

the radar was painting five targetsin the Clarence area but no

mention was made of any returns in Cook Strait. Tt is highly

improbable that the radar returns and the visual observations were

in any way connected.

44, The reporting officer awaits a copy of the taped conver-

sation between the Yellington Radar Controlier, the aircraft and

the Woodbourne cbserver and in addition the VYoodbourne observer

is preparing a sketch map showing bearings,etc, in more detail.

“When these two pieces of evidence are available they may shed

more light on the occurrence!

Summary

15. It is the reporting officer's opinion that almost all

the sightings made 20/21 December 78 can be explained by i

but unusual phenomena. There were atmospheric conditions

could have produced unusual visual and radar returns. There

is no doubt that Yellington SRE was (and still is) sis i
radar returns in the area under surveillance. With some of th

visual sightings of 'beams' of light it is only pessible te

speculate on possible causes. On-going investieaxtion by DSR :

scientists and the reporting officer may help to clarify this

in dve course. Perhaps the most difficult aspect to explain

away is the avparent concern ~ even apprehension « of the eircrews :
involved in the sightings. At present they do net seem to be

prepared to accept the fact that they might have observed Venus.

Thankfully, however, neither do they believe that they saw a visitor
from cuter space! Perhaps, when more scientific evidence is

: : a : + ;

gathered, their minds will be set at rest,

Events 430/31 December 78 (Refer Chart at Arnex B)

16. On 30/31 December 78 an Argosy on a routine flight ©ut
carrying the TV crew that made the film shown on Australian TY)
departed Wellington at 2346 to proceed Christchurch and then

/return
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V7. At 0013 while climbing to 14,C00 feet the aircraft
erew observed four to five lights close to the surface near the

coast of the Kaikoura Peninsula (possibly in the Clarence River
area tut the crew were not sure and did not confirm with their

radar). On checking with Yellington ATC the crew were advised

that Nellington Radar had contacts 13 miles ahead of the aircraft

these would have been off Clarence). TMhe crew observed a

pulsing type of white light that looked like a helicopter search

light zooming on to the beach somewhere north of the Kaikoura

Peninsula. Again, it is difficult to explain the lights, short

of them being some anomalous type of reflection or refraction,

cars,or trains. However it is most probable that the Wellington

Radar returns were spurious.

48. At 0018 when the aircraft was about 10 miles north of

the Clarence River mouth, Nellington Radar edvised the crew

that there was a strong radar return behind them. They orbited

and saw nothing. This was almost certainly a spurious radar

return.

19. At 0042 when the aircraft was about 10 miles northeast

of Motunau Island, Yellington Radar advised the crew that there

was a large radar target behind the aircraft that appeared cn

the radar screen as a blip larger than the aircraft return and

appeared to be tracking the Argosy. The aircraft captain carried

out a left orbit but neither he nor the first officer saw anything.

The erew did not refer to the aircersft radar and Christchurch

radar was not operating for ATC purposes at the time.

20, Just before crossing the coast near Woodend the crew

observed a white light on the starboard side of the aircraft and

Christchurch Radar advised that there was a target at three-o'ciock

to the aircraft that ‘moved off' when the aircraft was about

4.5 miles from touch down. No reports have been received from

inhabitants of the area of any unusual lights or aeronautical

activity. Thus, again, the natural explanation is that the lisnt

and radar return were spurious, possibly caused by some sort of

anomalous propogation.

46 It is interesting te note that while taxiing to dispersal

both the aircrew on the Argosy and the ATC officers in the control

tower observed lights to the right of Sugar leaf Hill which seemed

to have the same pulsating characteristics as the lights observed
earlier during the flight. The bearing of these lights weuld

almost certainly coincide with the bearing of the squid fleet from
Christchurch and if the lights could be proveé to be refracted
or reflected returns from the squid vessels much of the mystery
would be solved!

ee. At 0216 the aircraft departed Christchurch on the 033
radial. When overhead Yoodend both crew members observed a
large white light to the northeast. They also observed on the
aircraft radar a very iarge target at 718 miles from the aircraft.
The crew cannot be positive that the light and the radar return
were coincident but that was the appearance that they gave.
Slightly before these observations, the first officer had noviced
through thin cloud a light which he describes as having the
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appearance of a squashed orange. Eventually this light became
fully visible and measured against the thumb at arms length

appeared to be about two inches long, that is, a very large
source of light. The crew observed this light for some minutes

while cruising at 13,000 feet. Between 45 and 40 miles from
Christchurch the aircraft captain, of his own volition, turned
towards the jight. This necessitated a 90° turn onto a heading
of about 125° at about 25° bank. The aircraft speed was 215

knots. The image on the aircraft radar moved to 10 miles fron

the aircraft but the crew cannot say whether this was due to
their velocity or the movement of the radar return. The radar

image then stayed in the same relative position to the aircraft
for a few minutes (as if it were ‘backing up' at the aircraft's

speed). At this stage the large light appeared to go above,
behind, and below the aircraft as the captain turned left to

regain track and avoid further ‘confrontation’ with the object!

This series of events occurred over a time frame of about 20

minutes. Throughout, Christchurch radar was working but reported
nothing. Wellington Radar had been observing the aircraft during
the period but did not report any unidentified radar contact in
that area.

23. The visual observation made by the crew is consistent
with an unusual view of Venus. The bearing of the observation

coincides with the point at which Venus would have been visible.
However, this observation was made at about 0225 and Venus did
not rise until about 0328. Nevertheless, DSIR scientists have
advised that with super refraction it would be possible to see
the planet some time before it's actual rising and if it were

seen it would have the appearance that the crew described. The
last effect of the light passing above, below and behind the
aircraft could be explained by an astronomical phenomenon known

as the 'troublesome layer'. In the prevailing conditions with
a marked inversion above about 10,000 feet, and fairly strong
westerly winds with standing waves on the leeward side of the

Alps the inversion layer can take on a marked wave form. Thus
at the time that the light performed its convolutions around

the aircraft it is possible that the aircraft was passing from
one side of the inversion layer to the other. The fact that

the light was no longer visible tends to support this thesis and
it is most probable that the aircraft's radar return was spurious
or of a ship, in view of the lack of confirmation of any other
targets in the area by the Wellington Radar.

24, As the aircraft approached Kaikoura two or three radar

contacts were noted on the aircraft radar at about ten o'clock

position. These would be consistent with the radar returns
Wellington had noted in the Clarence area for most of the night -
and were almost certainly spurious.

25. Approaching Cape Campbell the aircraft captain observed

what he thought was a fishing fleet off Cape Palliser. These
might well have been part of the squid fleet enroute south.

26, As the aircraft turned towards Blenheim the first officer
observed what appeared to be orange lights in the Nelson Bay area
which appeared to move across the sounds towards Picton. No

explanation can be offered for this observation but it has not

RES FeheKFER /neen eanfirmead
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been confirmed by any sightings made from the ground. The

aircraft landed at Blenheim at 0315.

Conclusions

27. The foregoing report has been compiled after interviews

with most of the principle witnesses involved with the sightings

20/21 and 30/31 December 1978. The SAFE pilots were most help-

ful to the reporting officer in the very frank manner in which

they related their experiences and the time they spent in inter-

view. It is considered that the reporting officer should, as

soon as possible, informally debrief the SAFE aircrew involved

on the general tenor of the findings to date.

28. It is evident that because of the interest over these

sightings reports will continue to come in from various sources

and on-going investigations by DSIR and meteorological officers

will probably serve to correlate much of the information.

Nevertheless, it is considered that Defence should issue a PR

statement fairly soon in order to tone down much of the wild

speculation that has existed over recent weeks.

29. In summary the reporting officer has made the following

findings:

a. During the period of the observations, and indeed

now, atmospheric conditions over NZ are conducive

to freak propogation of radio and light waves.

b. Venus was rising in the eastern sky and at this

time of the year is unusually bright in appearance.

Cc. Wellington Radar has been giving spurious indica-
tions off the east coast of the South Island for

some time but over recent weeks anomalous returns

seem to have been more prevalent.

d. During the period an unusually large number of

vessels (the squid fleet) sailed from Wellington,
often at night, to position off Banks Peninsula.

Not only would these vessels provide a good source

for radar returns but the lights that they use

when fishing could explain some of the visual

sightings of unusual lights.

e. The reporting officer speculates that the observa-

tion of lights in the Clarence area might have

been caused by trains or cars.

f. The reporting officer is of the opinion that

the large number of unusual occurrences on

/the nights

RESTRICTED——
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the nights in question made some aircrew and

air traffic controllers particularly respon-

sive to the various sightings.

There is no connection between the many sightings

in the Clarence area and the larger lights seen

to the east (and which were the subject of the
much publicised TV films).

Almost all the sightings can be explained by

natural but unusual phenomena. The few for

which the evidence to date in inconclusive may

well be explained in due course when current

investigations are completed.

(J.B. “CLEM n=
Wing Commander

Director of Operations
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Name

Capt V. Powell

First Off I. Pirie

Capt J. Randle

W/O Uffindell

Mr W. Frame

Mr M. Collins

Mr

Dr

L Rumsey

. Phillips

Mr Davison

Mr Cord,

Mr A. Herd

Capt W. Startup

First Off R. Guard

Mr G. Causer

San Ldr R. Carran
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PERSONNEL INTERVIEWED

Designation

Captain SAFE Argosy 22 Dec 78 (second acft).

First Officer SAFE Argosy 21 Dec 78.

Captain SAFE Argosy 22 Dec 78 (first

aircraft).

RNZAF Duty Officer Woodbourne 22 Dec 78.

Flight Service Woodbourne 22 Dec 78.

Director Physics Laboratory DSIR.

Head of Optics Division DSIR.

NZ Meteorological Service.

Superintending Fngineer Radar CADMOT.

ATC Radar Controller 22 Dec 78.

ATC Radar Controller 22 Dec 78,

Captain SAFE Argosy 317 Dee 78,

First Officer SAFE Argosy 31 Dec 78.

ATC Radar Controller 47 Dec 78.

Orion Captain Jan 79.

Fisheries Control Centre, MAF.

humcon — Cotoe ( brepogevon ép)
Poritnn ite u (iaae



AIDE MEMOIRE

Possibilities:

Ducting

Hotspots

Venus

Jupiter

Stars

Planets

Clandestine Operations

Hoax

'Real UFO'

Ships

Birds

Wave Cap Radar Returns

Cyclical Patterns?

Light Waves

Radio Waves

Squid Fleet Movement over period?

Dr Wall Porirua - freak propogation experiment Canterbury 1948.

Dr Weil Cherry Lincoln College ~ current study Canterbury NW
conditions.

Clarence TV film - possible planet or star rising?

DSIR Clarence/Kaikoura theodolite observation star rising. Apparent

movement caused by heat from Japanese vessel on horizon in line of

sight.

Coincidence of observations only by SAFE Argosy crews?

Freak return generated by aircraft itself (mirror, mirage, radar

return etc)?

Squid fleet position 21 Dee 78 onwards.

Squid fleet lights turn off time.

Meteorite, asteroid shoals - refer astronomy info.

Jupiter/Venus rising/setting times.

ANZ timetables (strobe lights).
Observations all over water, distances vague except for radar plots.

Radar plots possibly not coincident with visual sightings.

Lighthouses, aerodrome, navigation etc beacons.

Last month extreme clarity of atmosphere.

Inversion layer (refer T@pram).
Examine films (Sqn Ldr Clarke to arrange).
DDI interest?

Customs interest?

Police interest?

Fisheries interest?
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“ SURVEILLANCE RADAR EQUIPMENT

1. MARCONI RADAR TYPES 8264 AND S264A

TECHNICAL DATA

Wave Length 50 cms.

Frequency 585 - 610 mos

Peak Power Output segt; = §0-60KW

S264A: 5O0KW (nominal),

-Beam width 24° a

i Pulse Length 2 or a microsecs ,

me Pulse Reourrence 8264: 525 - 775 p.p.s.
Frequency S264a:

500 - 800 pps (2ms pulse}
260 ~ 385 pps (4ma pulse

Rate of Scan 5 or 10 r.p.m.

Range Selection In ratio of 1; 2: 3: 4 according

to range available

Antenna Syaten Parabolic reflector with offset

linear wave guide feed.

Wind Linitations Up to 6 knots at 10 r.p.m.

Up to 90 knote at 5 r.p.m.

Presentation 8264; Moving soil 12 in, PPI
. S264A: Fixetl coil 12 in. PPL

Special Pacilitiss MII, ST, Swept Gain, Video Mapping,

Ort centering.

} 2. GENERAL

H 8.1 The main features of the S264 are its almost complete freedom
t from weather clutter, the stable and efficient MfI syatem and the

high overall rader performance obtained with comparatively low power.
The 3264 can be converted to S264A equipment at any time.

i 2.2 The S264A possesses all the main advantages of the 8264 plus
Hl the exceptional range and altitude cover. These features make this
i equipment most auitable for its dual role as beth area and approach
i S.R.E.
:

bo 3. SPECIAL FACILITIES

i Bel MET

3.4.1 This fea fully doherent system with the transmitter, reference
oscillator anu trigger pulse generator all crystal controlled. No
automatic frequency control is required as the receiver is looked to

Department of Civil Aviation

New Zealand
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