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CHAPTER I
DEPARTURE

On the 28th. daw of December, 1958, nqwl.fe Kat:hertnamdl. ‘ot off
onthemondgreatadvenﬁmofmum theﬁrstbegennyom
Mhnwhumamedmamwmtmkuwm
Valley, cnll.ﬁarnla. the Weacgu'd pass into the high mov-oovaud m
oflevda.beath?dley.ndﬂnallyﬂw@rmdcmotlﬂmﬂm
I:oCathbd.Caltfmtn.

hmmh&uﬁmwadmhgmmuom“
uwmwmmwmwmmwmsm.
henplmﬁorﬂmu.thﬁutlmponajmmmnnhm
mmmmm.mmmmw. _

hummmlmmot"gomm“mum.wm
hptmmugmebufustmmmdqmmmmwu
msvtthummotmmﬁmulgu; ttemeomthaemm
lthup:obablyarmrdofehmdectemm. rom.ema.uhlchat!
not taken would have produced an entirely different chain of events. X
thought of that day n 1944 whea I had chanced to read two articles thet
changed the course of my life. rhumthodayant_lhlchhadbmbon
for me, the compeliing idea of “cosmic collision"ee--the concept that
ihaeollhlonof large meteorites with the earth had played a major vole
in the geological history of our plenet. Had I not on that day chanced
to read two seemingly unrelated articles, 'When the Comet Struck"! and "Our
Search for the Earliest Americans™?, I would not now be preparing to eme
bark on a 7,000-nile journey to the other side of the world.
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We arrived at the airport and the fog boiling thickly around the car
rrecedling us into the parking lot, brought me back to the present: How
could any pilot see to land or take off in this "soup"? Radar, wve de-
cided, was the miracle which allowed planes to come and go regavdless of
sleet or fog, but when we reached the airline counter we found that even
redar had its limitations and that our flight had been delayed. Finally,
by 11:15 a.m., visibility had improved to the extent that we were allowed
to take off. Mre. Kelly and !mour daughter and son-in-law goodby,
and with mum!ﬁmtwm"mmmm%mmms
we found ourselves at last on our way to Honolulu and thoase other romantic
place nmes of the wide Pacific.

Mmhd-ummwmmm;oﬁiuabﬁﬁmmt. but,
vhile I was able to relax physically, my mind kept returaing to thoughts
of past events, those chance cttmtmes. and the anuctpattbn of uhnt
' was to come, mchalanddomwnmideﬁeMmmoﬂ
" cosmic collision?: Would: thatpmwgraphpachad ey nnv mtuu
'turnouttobeamlmmcram‘l Yor Myearathdbeenueungouc
such evidencae,~-~-reading everything cva!.lable. pourmg over' nps nﬂ
traveling over western America in search of colus!_.?n cvﬁ_equ. The
evidence alresdy sccumslated had resulted i ons published book called!
TARGETIEARTH, which 1 co-suthored with Dr. 'r:ankanaehﬂle in 1952, eng,__
an ever-increasing appetiteonwpartfm‘ more and more facts,

T ;‘c“ e, umf-ﬂznu

which mld prove to a mluctant mwﬂmlmAM mteoﬂ.uc collision
So truly-a-thing—to-bo-reekoncdvith, n iTiislny f U Dy 78

The two articles mentioned n;m which had first brought the insight
of this vather awesome joocept, appeared in different publications, but
somehow, formed the link between the subject with which they were con-

cerned. How this happens, 88 pue can tell. We only know that man cannot
will to have such fnsight. The first article by Melton and Schriever,

Geologists from the University of Oklahoma, advanced the theory that
2=
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thousands upoa thousands of meteorites (a comet’s head) had struck the
earth along the Carolina Coast, blasting out the depressions now seen there
as oval lakes along the coastal plain. The eecond article by Dr. Frank
Hibben of the University of Mew Mexico, told of the search for artifacts
and other evidence of early man among the frozen remains of msmmoth, saber
toothed tiger and other extinct animals of ths Pleistocene era which had
been found frozen in a muck of gravel, mud, tree trunks, and other debris
along the Yukon River in Alaska. Although Dr. Hibben did not venture to
say what the cause of this comcentration of frosen mammsals might have
been, his suggestion that thsy must have been overtaken by soms sudden
cataclysm, immediataly suggested to me the link with the Carolina Bays
and the posefibllity that thess latter depressions might be only the
frings scars along the Cavolina Coast end that a much larger crater made
by the comst lay in the ocesn off the coast where the main body might
have stuck. Such & major collision, I ressoned, might have moved the
uuplthomchlothuMMo!aeqou.uclmum
moved into erctic regions and drowned by the icy waters of the arctis
ocean, so that they frozse imasdistely and remained so thersafter.

qu&umwmm. I found that thers wes
indeed, off ths Csrolina Coest, a great under-sea, crater-like basin
with a curving wall nesrly & thousand miles long and averaging more thsn
13,000 feet high, a mountain wall es rugged and steep as the wall of
the Grand Canyon and thres times as high.

Other evidences of catastrophic collision were resdily spparent
in nearly every srea where I looked for them. I had been, therefors,
greatly intrigued by the Pacific Islands and all of the lands down under
from all my resdings of them. Then, in 1937, an article appeared in
S8KY & TELRSCOPR (July fssus, page 429) describing a feature in Western
Australis which was suspected of being a meteorite crater. The photograph
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which accompanied the article rafsed an exciting possibility to me: The
small crater which was being described and which had been vidted by Dr.

P. S. Hosefeld of the University of Adelaide, appeared to be in the center
of a much larger depression, perhaps five miles actoss, and encircled by
a high rim, the whole feature resembling the overlapping craters wvhich
occur on the moon. I immediately began to investigate this possibilicy
through correspondence with Dr. Hossfeld and eventually obtained a large
Australian Air Force photograph of the area which only sarved to increase
my excitement.

Consequently vhen my friend of many yeats, Dr. H. H. Kininger;
world=famous meteorite sleuth (Meteoriticist, in technical language)
iavited me to join him and Mrs. Nininger iu Australia which wiis to
be the final leg of & seven-month tour of the Pacific and the Offest,

I found it impoesible to resist.

It had taken & bit of doing, but finally our plans had crystallized
and Mrs. Kelly agreed to accompany me on & touy of Hawaii, Fiji, Réw
Zesland, and eastern Australis. She would feturn home from Adeliide
end I would then fly to Perth to join thé Nintingers on & land: tour’ of
the sites of various kiaown meteorite cratars and & close-up i‘obk- at
the suspected crater in the inlend desert of the Australian continent.

Through such an sccumslation of ideas snd events did Mr's, Kelly
and I now find ourselves 17,000 feet above the Pacific ocean enroute
to the island paradise of Hawali. I could hope that whatever our ex+
periences down under might be, they would result in the ided of cosmic
collision being considered & little less "off to one side.”

1. "When the Comet Strugk™~-gSaturday !vening'l'ost, September 11, 1944
2. "Our Search for the Earliest Americens'~-Sept. 1944, page 13



CHAPTER IX

HAWAIIX

When we arrived in Honolulu at $:30 p.m. we discovered that our

raservations at the Edgewater Hotel had been transferred to the

Breakers Hotel because of a delayed sailing of a Matson liner, leaving

750 pagsengers staying over in the various Honolulu hotels. The
Breakers was very nice, s it turned out. The rooms were all on"the”
ground floor and had individual patios with banana trees and flowers

growing against a high wall.

After dirmer and a walk along the main street fn Watkiki, we
returned to our hotel snd retired to the sound of the surf and the
gentle tropic breezes blowing through the coco palmse-or was it the
sound of sport car exhausts, screaming and giggling girls, the raucous
yells and jeei.-a of their escorts, of younger fry shooting ﬁtegtachﬂ
aad torpedos in the streot nearby? At any rate, it began to rvain about
midnight and the Hollywood sounds abated. We doséd off to the sound
ofdndhtheeocopalmmdraindﬂppingfmmth’e leaves in our
bansna garden.

December 29, 1938

After an early breakfast we took & bus tour around the island
of Qahu. In preparation for our first stop at a Buddhist temple, our
bus driver (who said he was a mixture of seven different races) told
the story about the English boy and Chinese boy attending respective
funerals at the same time in the geme cemet%ty. The Chinese served a

nine~course dinner on top of the grave; the Englishman covered the



grave with flowers. 'English boy say, ‘When your dead man coming out to
eat the nine-course dinner?' China boy say, ‘'Seme time your dead man
come out to smell flowers.'"

Continuing up & cenyon beyond the city, the bus took us past many
fine homes in the rain forest jungle. The driver said that leand there
sold by the square foot, about §1.25 in that location, but that down on
the beach at Waikiki{, it wes $18.00 to $20.00 per square foot.

" We stopped to look down off the cliffs vhere the early Hawaifans
had had some of their fiercest battles, throwing each other over the
cliff. The road then led down & steep grade to the northwest shore of
the island and & town called Kaneche, and thence aloag the coast through
many small villeges to Laeie Bay where we stopped to buy green palum-leaf
hate with flowers and a bird stuck on the top. MNrs. Kelly would not
unbend to wesr ocoe but I bought one; I gave it eway later in the day to
a school tescher who was leaving next day for the States. Mrs. Kelly
didn't thiok I looked healthy in {t anyway.

We stopped for lunch--a very special Hewsiin fish dinnexr--at a
place called Liocn‘s Head Tavern and then continued our jtour through the
sugarcane and pineappls plentations near the center of the island, re-
turning to Honolulu by way of Pearl Harbor.

In the evening we treated curselves to a real Japanese msal with
chopsticks and all the trimaings. Some stateside tourists with thefr
Japanese-American friends ate in regulation Jepanese style, sitting
cross~legged on the floor at little tables 10 inches high. One rather
heavy women was in extrems misery, but her husband seemed to enjoy it--
her misery end the meal too. The food was cooked in a little braszter
right on the table and I do believe it wvas the beat we had on the whole

trip.



December 30, 1958:

We took the short tour around Homolulu in a big Cadillac Limousine
with two echool teachers and an elderly farm woman from Texas. We
ware driven through the best residentiel section of Honolulu wvhere
flowers and gardens were beyond description, and then vistted the
famous Punch Bowl military cmt:ry where Ernie Pyle is burifed. His
i8 just a simple grave like all the rest. No eulogy, no written uorq;
Only a small granite sleb with his name, smong all the other names.
Thousands of Americans and many from foreign lands visit this grave each
year, lLts simplicity does great honor to a very brave man.

wevareurv_adamy fine lucheon at the Salvation Army Tea Room
which 18 surrounded by an scre or two of tropical gerdens. mz B
Louis Stevenson's original grass sheck is located at one end of these'
lovely gardens.

In the afterncon we went dowa to the Health Department ullomluiu
vhere Mrs. Kelly finally got ber birth certificate and & legal first and
aiddle name. ﬁmbmgnth.uhnd_otm. With this done we
could travel to foreign lands.

Our achednle. didn't allow us time to visit the large island of
Hewait, but on my return home some two months l_aterlrentedacetand
made the 243-mile trip avound the island. Hawaii is e mighty volcanic
ielend rising more than 30,000 £oat above the floor of the Pacific oceen.
Southfmthemofmndumndtheislandmthemttheroad
threads its way among the lava flows at an elevation of about 1,200 feet.
There are wayside atores and villages every few miles through this region
which 18 a coffee-growing area. Holes are dug in the lava, a hatful of
gsoil is thrown into the hole, and a coffee tree is planted. The lava

soil 13 so porous that it holds water like a sponge and the rainfall is



such that nothing lacks for water. Nothing to do but pick the coffee
berries and lfe in the shade until dusk. Then comes ukulele time and
gongs of the islands!
Bach big lava flow along the Kona road is marked with & road
sign giving the name of the flow and the date when it occurred. The
dates of these flows go back to the early settlement of the islands.
They all look quite fresh and frothy with little eign of decomposition,
but they do show a definite difference in age by the amount of lichen, g
moss, ferns, and larger plmf growth vhich has accumulsted since the
flow cot;lod. All of these flows are exceedingly rough.and hummocky
with sharp and jagged eurfaces.
The two great volcances, Mauna Loa and Mauna Kea, in Hawaii
National Parl;. are nearly the same height, being 13,680 and 13,784 feet
asbove sea level, respectively. Mauna Kea s no longer active but
Mauna Loa 1s very much alive, hnvtngamaﬁmlugeempuoﬁmd
lava flow every 16.6 years for the last 150 years. Mauna Loa is nearly
40 miles wide across its sea level base snd forms an almost perfect —+
. arch against the sky at whatever point around the island one msy . . . .f .
chance to view it. This perfect dome shape is unusual because we o
tend to think of volcences as sharp peaks like Fiji. Xts cause is the 3&_‘{,
fluidity of the lava which is so hot it dose mot cool quickly. '
Kilauea Crater on the east flank of Mauns Loa was long the most

7T r/
active volcano in the world, being in continuous eruption for over . (g,

[
100 years. However, in 1947 it slowed down and came to & stop and ’
vemained inactive since, except for numerous steam vents which show

that molten lave must not be far below.

Halemaumau Crater, called the firast pit, has not erupted since

1934, the longest stretch of inactivity on records, But on November



14, 1959, the near-by Kilauea Iki Crater blew its top and erupted
in a fiery fountain. In a few days it was breaking all records for
molten lava fountains, red-hot lava having been throwm to heights
of over 1,900 feet above the crater floor. .

On the northwest side of the island, not far f K;'J.auea —?‘
Crater, there 1{s an area of what sppears to be old lava that had
been scoured clean of all surface decomposed rock. It 1is hummock
in formation with mounds and basins end troughs between the hummocks,
with small, or rather scrub, trees scattered over it. The elevation
of this section 1s about 3,500 feet adbove aeaz level.

The island of Oabu has five low volcanic craters at the
southeast end of the fsland, the highest being Dismond Head, whéch
is only 760 feet above sea level. The two main mountain ranges
on the islend, the Koolau and the Waianse, sre bDetween 3,000 and
4,000 feet high and are without sign of crater or fissure flow. The
many steep pali (nesrly vertical cliffs) along the uortheut side
of the Ksolau range have & very peculisr fluted or columnar effect
which I have not seen elsevhere. Shallow depressions in the face
of the cl1ff, appearing to be perhaps 100 to 200 feet wide and 10 to
20 feet in depth, extand from top to bottom of the ecliffa--a gort
of giant corrugation standing ont edge., The other side of the Koolsu
range is only an average mountain slops. Similar pali are found

on the island of Maui, but they are not so high. lloatofthanue/ 2
-/ P
found along the walls of deep canyons which cut down from the f/ : . '
Lr il i ¢
relatively flat top of the island. | rremank & T
Yo i~

One can't help asking: How did lava flow in such a way to 7
form cliffs 400 to 500 feet high? Or, how could erosica produce them? \J & 2.
1f the island of Oahu had been built up from the botton of the ocean

by volcanoes, then they should remain the highest part of the island.

-9-



If the long ridge of lava is from fissure flow, why doesn't it show
the individual flows and why should the range be vertical cliffs on
one side and gentle slopes on the other? These are questions the
orthodox geologist has failed to answer.

At 7:15 p.m. we took off for the Fiji Islands by Pan American
Clipper. The Nadi (pronounced Randi) -airport on the big {sland of
Viti Levu in Fiji 1s over 3,300 miles down under, just about as
far south of the equator as Honolulu {s nmorth of it. HNo formal
' ceremonies were held q;éd.crc;umg the line because it was sbout
one o'clock in the morning, but Pan Americdn promised to send
everyone certificates.

‘It was bright ioonlight end I stayed awake most of the night
watching the warvelous cloud formations; glant cumulus clouds
towering far shove us with dark vecesses and chasus end, now -
end then, openings to the moonlit sea thousaids of feat belowi &
billowy feiryland stretching away to iafinity with an occasional -
flash of lightning from deep within some far-off gient. This’
ue-:ln-plrlng sight was not lessened by tha thought that 17,000
fest below lay 17,000 feet of ocean watsr, arctic cold at the bottom
and werm on top, while in our comfortable cabing we could look
out on the red-hot exhaust stacks of those big motors working in
Arctic cold. How wonderful the works of man, in half the span of
a single lifetime! I recalled that poetic passsge in the Psalm of
David: "Though I take the wings of the morning, and dwell in the
uttermost parts of the ses; even there shall Thy hand lead.m, and
Thy right hand ghall hold me...."=-up, I hoped.

«10=
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All the other passengers were asleep, or were giving a reason=
able imitation of being so. I wondered how many were really asleep
and how many were thinking about that deep ocean below. And again
1 wondered--how many aboard that plane really appreciated the very
marvelous mechanism which was carrying them across the sea, or ever
gave a thought to the dreamers of 50 years ago who had made it
possible. To borrow from Winston Churchill, "Rarely have 8o many
been so greatly indebted to so few.™

ll-
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CHAPTER III1

rP1IJI

‘The geology of Fiji is something like that of Hawaii, but the
Fiji¥an faland are arrsnged in & circular pattern rather than in
a chain s are those of Hawaii. The whole group of several hundred
islends 18 scattered over a circle some 330 miles in diameter.
Predominant are two large islands~-Viti Levu, about 100 miles in
diemeter and nearly round, and Vanua Levu, about 120 miles loug and 25
miles widew-and two smaller islends with high mountains of similer
smwnﬂym“&embuulm. All the other islends
are comparatively sasll and iow.

A map of ¥1j1 veveals sn almost complete lack of volcanic
cratérs in and on a high mountain plateau rising cut of the deep
mrroundingm Oniymmllcumulm. end one large
caldera located on t.ln hlnd of Ovalm. appm on the map., Yet
all thie vast .ptle of material is lava. How did it dbuild up off the
deep sea floor without more visible craters remaining? |
January 1, 3939:

Our plane arrived over the outer Fijian islaends at sbout
4:30 a.m. and rolled down the airstrip at Nedi soon after. We were
greatly surprised at the dry, yellow grassy hills; we had expected
tropical greem.

In the customs office the first person we met was a very black

bushy~haired Fijian {n military coat and white skirt, His very

correct Oxford English and pleasant smile reagsured us and we
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were directed through customs in a very few minutes.

At 7:30 a.m., after & 75¢ breskfast for which we patd $2.80
because of our ignorance of the ¥ijian pound, we boarded the bus for
Suva with 11 Hindus, sowe tourists from Australia, end a young man
from Anchorage, Alaska. More Hindus, wostly women and children,
got on the bus at the town of Nedi, which 1s about five miles from
the airport.

Something over one-half (166,000) of the population of Fijs
is Bast Indisn. Pijiens make up the bigger part of the other half
(147,000), while about 9,000 are Buropesng, - = iemmi !

It soon became obvious that everyone is supposed to get out
of the way of a bus. The driver never slowed down for anything
except large animsls; people scattered in ell directfous grabbing
up the smaller fry as they went. -Trafffc drives on the left side
ammumgmmmtmtmmxmmn
mpiuuutmymmwum-mumm
mldtllum.th-mmmdhnmqm.
:cuuzummmwmuumm&cmm
of a day tormeke the trip. There is only a short stretch of
mc.cmm.&mtocmwumt

Arvound Nadi the msin crop fs sugarcene. Most of the laod 1s
rolling and ecms of it is quite mountsinous. The mountains thew-
ulmmuclymmbmbundommthubqu-
mwsmfmsuhuhmitghudumm&ymut
the sugarcane before harvesting. The hills are bare of trees, I should
say, for grass grows six feet tall and very thick.

As the road progresses sround the lsland toward Suva the vege-
tation gradually thickens until on 4hajgsuthesst side it becomes real

«13-



jungle with many kinds of vines growing in the trees and with palms

and glant tree ferns growing co densely it is impoesible to see

more than a few feet into the growth. Along the gouth coast the

mountains coms right down to the sea and each canyon forms a little

delta at its mouth with @& white sand beach perhaps a quarter of a mile

to a half-mile wide and a deep ehml_eut through the coral reef to

the sea. In practicelly every one of ﬁen places the Fijlens have

built a little villege, with rows of thatched-roof houses, uneatly

triomed lmms, and coco-palms growing everywhere. Coconuts, fish,

and a-few taro:-patches along the cresk are all that they need for

the perfect existence, although & little fighting and feasting on

the flesh of their enemiss now and then relieved the monotony in

the old days. We counted 32 of these villages betuween Nadi and Suva,

some mhu_.ng of only a half-dosen houses.

" fhe Indians live n the big river valleys where they engage in

agrigulture of various types. Sugarcans, tapiocs, end rice are the

main crops, but many vegetsables and grains ave also grown. Io’tot . E

the plowing 1s etill dons by cmen--oot the sebu but the old-type @“z"’* 4

Spanish or Europsan cattle. There are many horses in Fi§i, too, W '

mostly owned by the Fijlans who use them to ride and race on Sundays. {:J,;""r'ﬁ
During wost of our jourasy saround the south coast of the fsland -

the weather was besutiful with a cool bressze blowing off the ocesn,

but ae we neared Suva it began to rain. Suva is the capital city

of Fijt and has a population of 73,000, The Grand Pacific Hotel where

we stayed ia consfdered the best in Suva. It was built sbout 1900

when the Btitish Bmpire was at its peak and when British capital

really did things on a grand scale. It stands on a rectangular site

about two or three acres in aresa built out into the Bay. Just across



the main street are the cricket grounds--asbout 20 acres all in lawne~
and on either side of theu, Government buildings, the museum, and the
governor‘s palace. The hotel itself s not large, having only two
stories, but the whole center of the building opens to a large glass
roofandthovidewnndueth&aroundhoththegromdandw
floor). It was built for cross ventilation in all directions and

is certainly quite cool. There is no beach and no ewimming pool on
mm;my.mxnthduqumuwmmm
md(latnltloutm.

The bay and herbor at Suva are very uninteresting because the
reef which encloses the harbor is far off shore (sbout thres miles)
end one cen barely see the surf bresking on the corsl rocks. At
low tide, & fow big coral boulders mark the 1ine where burricanes
heve broken off the big chunks and tossed them over the reef. Ve
muummmhdmmybdmmmnm.
ucwnmmwmmughm-wum
out over the ocsean.

Every hotel in FL§1 Islends announces the serving of meals by
meens of & unique drua mads from a hardwood log sbout two feet fn
_dianeter end ebout § feet wmmm&atm‘oﬁemm@?

a 1ittle at the ends until :emxm..m cance. It sits up(@;j;wc%f_
off the ground in & V-shape rack with the opening tipped toward the ' A
drumser. He beats on the two-fnch-thick side wall of the cance with /_
two heavy, short, clubs made of @ dark wood. They look something 1fke /
ordinary rolling pins. At the appointed hour for each meal, a Fijien )
Mymumgrusmmmdmuhptmd. at a gignsl

from the head waiter, begina: first with slow, steady thumps, then
faster and faster until the drum clubs ave only a blur, ending with two

=15



or three big thumps. It is always the same, uever amy variation.

1t i{s a lovely, loud, sound that can b2 heaid for at least a mile.
The Fijianas are a proud people. They are polite, but there is

no sign of an inferiority complex. They seem to meet white people

on equal grounds smch more readily than do the Indlans. Some of “lits i

P77 Y e

the younger ones have adopted conventional haircuts and clothing, et ¥
but ;o-t keep to their native ways. Their hair ie very special, said Ny
to be different from that of any other race. It is kept about four

to five inches long and is combed straight out from the head in all
directions. It i@ dark browm, fine, and kinky, rather like long-

flesced sheep‘s wool, and it mever lies down on the head but stands

out as if electrified. It must require & great deal of combing and .

care. The men wear shirts and wraparound sklrtoul_nehtbqybuynady-

made in the Indien taflor shops. The women wear ankié-léngth, steeve-
less, print dresses with an over-skirt that comes down to the kuses.
Japuary 2, 1939;

Ve visited ths native market which is mabuqﬁsqmpmly
roofed over to protect the things thq_tn_nlgl_:tbeqpoﬂedbyutn. Theze
are many 1little stalls vhere the natives (about equally divided between
Fijtans end Indians) sell their food products or handmade articles such
as strav hats, beads, and jewelry. Fish is sold here but we did not ses
any meat, probably because the Indians are vegetarians, Ouly the few
whites use mch meat and they must buy it in the stores. ’

In the afternoon we visited the museun which is located in the
Botanical Gardens acroes from the Grand Pacific Hotel. The curator
kindly showed us around and explained many of the exhibits, including
a scale mode of one of the great Fijian war cances vhich he had made.

It wvas complete and in working order so that he could demonstrate how

the canoes were salled. Actually they were not canoces at all but real
Aailed

-16-



ships made from timbers and planks hewed from a specfal tree that was
sacred to the King. Some of these shins were over 100 feet long and
were constructed of two hulls lashed together with a timber platform.
One hull was about two-thirde as long a&s the other and was used as a
sort of outrigger or pontoon which could rise out of the water under
strong wind pressure in the sail and thus achieve greater speed. The
boat did not "come about™; tlunumaupl.ymummlmt
and the double-ended cance just sailed in tl_saoppoottp-dimum. It
hdusuutumatdthreﬁ,mhiuni;gdaﬂﬁsotwm
into the water as nseded. . _

The oars from the last great war cance used by King Cakaubsu in
the early 1800's were on display fa the wugaim, Their tremendous sise
WHmmmdu_tmh&m. Ikudv!.th
a_smaduouto!_ndnglalq(ammm«lm:m.__&q__
bldumu!ntlug 30 iaches wide, and 3 inches thick, tapering
u:malm&l.dau The shaft is about 7 inches thigk and
-u!ntlmﬂthah@:wnm_cﬂnthutpqummlot
the oar s 32 feet. ;thuﬁthat;ttook.fmﬁ_tomn_,ul__
11€¢ 1¢ off the deck. A S

Between six and seven years wers spent fn the butlding of one of
thoumm. Mtuumu_cuvhgmt. {ato themdmauon
and the crescent moon at the top of the mast, ulmwrkhlpgdm
vith stone tools. The mast otnnsm'o 118-foot war cance was
wtutﬁlghm'nml;dautmoulhmmalmym.m.

ttmtmbenquuaushthmmdthuwtm
canoes, each carrying something over a 100 warriors, engaged in dattle,
ImAgine the two canoes coming together, esch trying to vam the other,
sails flapping and spears whizsing through the air aas they closed in.
Then the boarding and the general melee as warriors tried to club each
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other or push the enemy overboard to the waiting sharks. There was

a need, too, for taking a few prisoners home to eat, for it was

thought that one might gain the strength and courage of a powerful

enexy by eating him, As an exception to this rule, the British

historians tell us that King Cakaubau ate a few Americans and so lost

his nerve that he called in the British to take over his kingdou and

protect him, Whether this is true or just a British fabrication, the

fact remains that we lost a very beautiful wianter resort by being

either too slow or too indigestible.

The stone tools made by the Fijians and the other South Sea —— —— === ===

Island peoples are much better finished than similar implements made by

our North American Indimns. Instesd of serrated or chipped edges the

well shaped cutting edges vare finely ground end polished. The stone

adzes were beautifully shaped and polished and so sharp that they ‘would
"eut the hard woods almost like steel instruments. It is said that the

natives thought nothing of taking six months to make one of thaese

precious cutting tools. They also made speciel grinding stones on

which to sherpen them. '

Jenuary 3, 19593 S

While at Suva we learned that one of the nicest resorts on the

1sland was at Korolevu, about half-way back along the gouth coast

tovard Nadi. Consequently ve left Suva by White's Bus sbout 3:00-p.m. -,
and reached Korolevuaébout three hours later. 3“"1" gbon T b0 Y 7
The mountatns of PLJ1 ave high sharp ridges fediating in sll {ZL?;E,

"t

L:_ Lo

directions from a ceantral pofnt like the arms of a starfish, with the
central point showing no sign of crater or lava flow as one might . Hon 1
expect. This irreguler pattern of ridges as eeen on relief msps, is k

especially noticeable on the large islands but is also found to form
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the back bone of the two smaller islande. The curator at the museum
in Suva told me that gone small outcroppings of granite are found
near the center of the large island, and some limestonme, but he
confirmed my observations that only three real volcanic craters

are present. He has made quite a study of the island and although
he is an anthropoligist rather than s geologist, he has written the
oanly book in existence on the geology of the Fiji group. In looking
through this book later I found that it was written from the viewpoint
of economic geology and that the two main items of interest were
first, that gold _had been discovered in 1855 in granite outcroppings
near the ceater of the island and some twenty-five million dollars
.worth had been taken out before :uenuum\aﬁndmﬁm second,
- that very rich deposits of manganage had been dt;mred in several
locations about the island and that uining operations had begun in
1955. We learned Later that the ore is shipped t§ Lutoks on the
west coast vhere it is crushed, vefined, and shipped overseas, and
:,thnt it 1is now the most important {tem of export.

In traveling half-wvay around the big island of Viti Levu I
-carafully observed all the cut banks along the roed and the mountain
ridges vherever it was possible to see the rock formation. HNowhere

did I see anything vesembling a true lava flow. Imn all the lower
elevations along the coast the hard lava Trock comes right to the
eurface with no more than a foot or two of deceuposed rock and soil.
However, on two occasions when we passed over ridges at about 1,500°
feet elevation the road cuts exposed about 20 feet of decomposed
lava and goil. The lava soils here are bright red as they are in
Hawaii except, of course, the bottom land along streams and rivers

where dark brown soils are in evidence.
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Between Korolevu and Nadi is a little towm called Sigatoka
which is located mear the mouth of the Sigatoka Rivevr. Ncarby is a
considerable area of sand Jdunes all overgrown with trees but never-
theless the only source of sand on the island. They were hauling
this sand almost fifty miles to use on the new east-west runway
being built at the Nadi airport. Gravel, we were tolc!. was almost
non-existent in Fijf so that beach sand derived from the coral reef
must be used. This lack of sand and coarser sediments may be due
to tle predominance of volcanic rocks which, being very fine grained,
disintegrate into fine loams and clay. Granitic rock; on the-other
hand, contains sbout 30 per cent quarts dhich remains as sand after
the feldspar (60 per cent) and the hornmblend (10 per ceat) have
turned into clay.

The big geological questions about Fiji are these: What
happened toalltheudimts that must have been eroded from the
deeply cut and rugged topography of this f{sland? How did Mother

_. Bature contrive to build volcanic islands without volcanoes and

lava flows?

It is my belief that the Fiji Islands, and all of the lava
peaks projecting from the deep floor of the Pacific, are the direct
or indirect result of cosmic collision. Before going into detail
as to just what I think happened, let us first consider, for back-
ground, the probabilities of cosmic collision.

{, Ro fact of science is more certain than that meteorites
collide with the earth. This is not a supposition or a theory,
it is a faci':. Larger and larger meteorite craters are being found
from year to year and where is the scientist wvho canm prove that

atill larger features such as ocean basins sre not meteorite craterg--

colligsion craters?
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If collision is a fact, then what are the probabilities of
large-scale collision between the earth and bodies of asteroid size?
How many have occurred in the four-or five-billion~year history
of the earth? We might start by eliminating the first three billion
years of the earth's history since most of those gsecrets are locked
within tﬁﬁ*crust of the earth. The remaining two dillion, or 1,850
nilllon;:s the geologic time charts usually give it, have been
recorded in the stratified and metamorphic rocks of the earth's
crust. This cuter crust can be searched for evidence of collision.

The evidence which I see is found in the great nonconformities
that separate the major eras and the lesser periods fato which the
eras have been divided by geological asclence. Orthodox geology

divides the geologic time chart into five major eras; starting at

the bottom with the oldest, they are called Archeozoic, Proterozoic,
Paleozoic, Mesozoic, and Cenozoic. Bach of these eras is separated
from the next above by a very obvious nonconformity which, sccording

to the orthodox geologist, marks the end of a long ema of sedimentation
and erosion. This is followed by orogenic movement (mountain building)
and then snother long cyecle of sedimentation snd peneplenation (the .
léqg-contlnued process of eroding a region of low relief fnto a basii ’“ﬁ
leveled plain) until the very roots of the mountains ere showing. Then
a new gseries of gediments is laid down on thie old eroded surface which
marks the boundery between it and the next era. Between the major

eras there are found many lesser surfaces of erosion that mark the
boundaries between the periods into which the eras have been divided.

Collision geology claims that these nonconformities merking off
the eras are the erosion surfaces caused by major collisions in

the earth's history, and that the boulder conglomerates and gravels

-21p



fmmediately above were laid dowm by the same process. In other words,
collision-flood scoured the land surfaces down to bedrock and re-
depoaited all this rock debris again as soon as the fast-moving waters
had slowed down enough to redeposit. Re-adjustment of the earth's
crust (mountain building) also took place iumediately following the
major collisions. ‘Fach of these collisions was followed by a short
period of a;ljuatnant that might have lasted a few l:houqand years and
then the vastly longer periods of uniformity, in which time the forces
of erosion and sedimentation were not greatly diffe'r’ent from those

we exparience today.

One difficulty with the orthodox explanation is that it calls
upon ordinary forces of erosion and sedimentation to act in the past
in a way in vhich they cannot act today. Sir Charles Lyell, father
and founder of modern orthodox geology laid his chief premise: - “That
no causes vhatever have changed the earth except those that still do
8o under theeyes of men". Thegse forces do mot today erode hard rocks
down to nearly level surfaces, especially, hard, tilted strata, which
are often found as the base of a noncounformity; nor can slow-moving
vater deposit boulder gravel immediately oa top of such a surface,
yet many such deposits occur.

Yoday, on mearly flat surfaces, our streams cen only deposit fine
sediments. Continental ice cap scour and cut hard rock formations to
a nearly level surface. Yet many such wide surfaces occur far from
any known glaciation. A cross section of these old peneplanes shows
that cleanly washed gravels were laid down on equally clean eroded
surfaces., This is not the natural way. Any land surfece that has
reached a fairly level sgg;:;i and built up a deep soil and a still

deeper decomposed subsoil, will be found to lack any sharply defined
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surface at bed rock. This decomposition is what nature is now doing, but
only eince Pleistocene time, (JNote: Orthodd‘ geology usually considers
Pleistocene time as beginning about two million years ago and including
the four ice ages up to the beginning of recent time (historic time).
In the field, the Pleistocens gravels are those unconsolidated rocks
that 1ie upon the older Pliocene consolidated rocks and thus are
easily distinguished because of the well defined zone vhere the bottom
of the Plefstocene meets the cleanly eroded surface of the older forma-
tion and again at. the top where recent streams have cut into the
irvegular surface of the Plelatoeene) The Pleistocene gravels and
finer sediments are the most coumon sediments found below the 5000
foot coatour, and I aould estimate, mske up 90% of the total uncomsolf-
‘dam sediments. The other ten percent are the recent sediments that
result from the erosion of deep gullies into the Pleistocene gravel
hille and alluvial fans that are so wide-spread at all ldpor elevations
in VWastern United States. In other parts of the world, as we shall
see, the Pleistocens gravels are almost entirely missing.

According to collisfion-flood geology, all of the Pleistocene
gravels were laid dowm by & worldewide cateclysm that occurred about
11,000 B.P) which we deduce from the many carbon 14 datings
that have been made over the last decade that range eround this date,
plus or minus a few hundred years. These carbon 14 dates have been taken
from many sources, the Pleistocens lakes that are scattered over the world;
sudden changes in climate indiceted l.u deep sea sediments by type of
fosail found there, and the carbon 14 dating of Pleistocene animal
bones.

The Pleistocene gravels alwvays appear quite uniformily fresh from
top to bottom and are easily distinguished from the recent sediments
by the much gentler slopes of the latter. Everywhere, the great

Pleistocene aluvi.qlI faens, river terraces and deltas coantain much

1 el
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coarser gravel and are laid up in much steeper slopes. Only a great
oceanic flood moving at considerable velocity could have produced
the boulder gravel deposits or laid up into the canyons, alluvial
fang at forty-five degree slopes.

Orthodox geology then, considers the Pleistocene era as cover=
ing a period of about 2,000,000 years in which time four separate
ice ages occurred with interglacial periods of warmer climate.

Collision geology assarts that all the Pleistocene gravels were
laid down at once by ocesanic flood accompanied by world-wide rainfall
that vas far . beyond normal and lasted for perhaps two or three years.
This sbuormal (pékeipttation caused by great quantities of dust and
gases throum into the upper atmosphere and by mixing of warm and
cold ocean waters as well as air currents, caused excessive snow and
ice to accumulate on the high mountains in the tropics and temperate

'sones. This has led the orthodox geologist to suppose that the ice
age cold epread all over the globe.

Go back into the older formations of comsolidated rocks and
almost without exception, the unconformities, disconformities arul
_nouconformities sre. clean, sharp breaks.. This is .because the terrific
cutting power of ‘coamia floods moving et unbelievable speed awsy from
the collision points, cut everythl.né away of an unconsclidated nature,
downt to bedrock and carried the debris esway to be deposited elsevhera,
No river has ever had the power to erode vast areas of land dowvm
to near-level, hard bedrock, and then deposit on that surface a
layer of boulder gravel, yet this occurgésé is not uncommon. Oceanic
flood gould scour such surfaces and the large boulders would be first
to drop on the bare rock. Cross sections of such peneplane surfaces
are gean near the bottom of the Grand Canyon.

It is clear that the theory of Uniformity cannot explain pene-

plafnation yet there are many more major features of the earth that
-
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Fae 2
cannot be explained by this theory.( Father of the theory of Uniformity

was Sir Charles Lyell, (1797-1875) English bartvister who gave up the

lew to expand and weld together the original ideas of James Hutton
(1726-1797) end John Playfeir (1748-1819). Lyell had great ability

as & speaker and writer and is generally acclaimed the outstanding

figure in the history of geological science. He fought the catastrophists
and the religionists who preached biblical deluge and daid that the

true scieatist had no right to speculate but must project present

- natural forces into the past to ascertain what went on in t.hs-put

e
ages., Hits classic statement of this premisesfis{ "That uo causes g
mﬁvirhmwmm“tmwnutuéonmd’cm (w&'

eves of man.” That given suffietent time, the ordinsry forces of
erosion, sedimentstion and vulosnpiem can account for all of the

_earth's physical mmuj Not gll of the earth’s physical features
were then known. For example, the origin of submarine cenyons,
submerine slopes, island ercs, lul'nnv lesser phenomena. m
mwm'uﬁmhunWM'umomm- -
tions that sre essily discredited.

Getting back to Fiji: It ts prodable that the F1ji IslandSand
the entire platesy on which they sit s the product of & major
collision with an asteroid which struck at a stesp angle, coming in
from a 1ittle west of north. This is pot the Becmrda esllisles, but
one which probably occcurred many =illfons of years before. Vaporisa-
tion of a grest part of the asteroid and probably an equal amount of
the earth's crust would be the !int. effect. this part being epresd
far and wide for thousends of miles. The second effect would be
the rebound of lava to form the central peak or plateeu that we now
call the F{ji plateau. (Bee article in Oct. issue 1960 SCIENTIFIC 0. e Jos 5

AMERICAN, "High-Speed Jmpact", page 128. In these tests velocities

up to 20,000 feet per second were zg.aed.) This central peak is seen



in the large fmpact craeters on the moon, but on the earth, where
gravitation is six times as great, the central peak or plateau would
only be formed by much larger impacts anrl then the central mound would

be so lerge as to be unrecognisable. We must therefore look for a C

crater wall of matching proportions and this we find fn the Tongs ’/@;l{ Y
) (cfiart € i

Islanﬂmmthomt,ndthcluhbtﬁummthomt;uch\ Criegonnr -

——— e

——— -

thoemttdplmuﬂmdoqmoiﬂumm. although its

wtthit-mmusuepmnonmouumoitheuc Aromd =
MAA /ﬂb«. ' i

"Vluvp fJ f—cJ.

outlines are far from perfect. (Ses Fig. 1) In further support of 3lcan"q >k

mm.u!mmz&umthMmotmtpf
thowﬂd'ndmm mqtmw.olmo!thelmat
mmmnc.uwanutmdmmmmmm
of this crater, to the southesst of Fiji. (See "Seismicity of the
m"byoums&mm.m“). !humldamumu
Mﬁmummﬁmwhnhﬁduhut
mummm.umwmmgummm
wdjumzumwmmummmmm
mmmo!mm.umhm;ucdq&.mm
1sland rim and the most numercus of all. Beyond the paralleling
mm.mmmmmumumummm.
.-mempmm_ The Iijhn Platdsu itself, Le practically
Mofmwml‘dunhmmm. pnet!.edlyftecot
volcanoes. mulnkotutdcuuﬂtyndwlcmumuy
bcdmﬂothomtlhlo!thhphum.mm.dluhdmm.
Porhaps it slusped down a bit transmitting its pressure through the .
molten magma below to the outer rim of the crater, where this pressure
was relieved by the formattion of a chain of volcanoes, now seen as

fslands. So large was this central body of lava and so slowly did it
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A
cool, that gome granite was able to crystallize out of the magma.

Later collisfions in distant parts of the globe, caused oceanic

floods that surged over Fiji and ths other surrounding islands,

removing all of the loose material such as rock, cinders and

ash and probably the crater rims too, so that all we see remain-

ing is the volcanic necks eand fissure flows that form the skele-

ton of & volcano. We are looking then, st the skeletons of true

volcances, but with all the outward {lesh removed. All of the

Hawaiin iglands which I.m excapting the big island of Hawaii,

are of this kind, as are wost of the mowntain pesks of Eastern

Australis. I looked in vain for any sign of Plefstocens gravels

mwtmmmwmmotmmu, but New Zealand,

especially Sou‘th Ieland, 1o literslly covered with such deposits.

New Zealand, of course, is geologloally new, its high mountatn ., 7 uﬂ

mmdo!mtdmtm a:.f— _ 7 F,a,, ,_{;4[:;
hmi.wdatiomlmabwtlloov.m and afeer checking

mmmmummmmmmmmm

watch the eun go_{__dm. It wvas a besutiful sunset with lots of

color mmmﬁ“ﬁmam. The tide was out and we picked
u many shelle. One kind called “catseye® fs msch in demand for
beads and other types of jewelry. X founddbout a dozen but lost them
all to a little girl who said she wes making & collection. I didn't
want them, so I gave them t0 her--ghe was blonde and about five
feet, five inches tall and eorulnl.yvould have loocked well in a
string of green catseye beads.

Dinner was late that eveaning becsuse the local natives always
put on a war dance and feast on Saturday night, which this was.

Folding chairs were set up ouside the buyrra, a grass shack dining
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hall, facing the ocean and three men tourists were chosen to be
guests of honor, The hotel manager explained the native custom
of welcoming guests by drinking the Yaqona or Keva--a hot, peppery
drink made from the dried root of a local plant, When taken in
sufficient quantity it produces a partial paralysis of the limbs
so that the drinker goes home with a clear mind but with a very
wobbly set of legs.

The ceremony began with the sppearsnce of sbout 20 Fijien
natives, dressed in all »thelfmﬁnuy. who seated themselves
crosslegged on the ground in a square in froat of thefr guests of
t_lomt. mgpﬂﬂmpmuuum.mmuawtm
bowl. Mﬁdmbmm&ym:oqtdﬂnnur_.'_nd
aﬁmthplmghuumluIMthﬂmchGWm
sieved out with & hank of raffia, An assistant poured a little water
in the bowl sod the chief mixed it thoroughly with his hands. Move
water was added, then more Yeqons root, until the bowl wes £illed and
the mixing process cowplete. Another assistant brought the hank of
raffia which the chief dipped fato the bowl of 1iquid and wrung out
with his hands. Ne handed the raffia to sngther assistant who shook
ut&hyﬁmltm._m.mtmm:w
wringings uncil the chief was sat{afled efther that his hends were
clean or that the drink was hot enough.

A large coconut-shell cup was then brought forth witich the chief
proceeded to £111 by wringingjout the raffis which hed been dipped
into the Yaqona bowl. With proper flourishes the cup was presented
to the first guest of houor who was supposed to drink it down without
stopping. This he did, and when it was down all the natives clikpped
their hands twice and said "Aashe-yal" as one voice. Next the guest
of honor's F{jtan host (one had been assigned to each guest) was served
the cup and he drank it down to the same loud voice of approval, "Asah-ya!l"
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The same routine was followed in serving the other two guests and
the{r attendant hosts, and finally the five body guards were sexved.
The chief didn®t bother to drink his own brew, he just washed his
hands in it.
This ceremony was followed by an authentic Fi{jian war demce

. performed by 24 natives and their chéef all dressed in costume and
war paint, Tuelve of the natives had war clubs and 12 had spears
and they formed a square, three rows of men with clubs on one gide
and _t_hreemofmutth OPeEEC Bk eoeha_n.:__'rhechtaftmlned
in froant of the group as leader. A.utl.vg began to beat a.drum.and .
the Test of the tribe kept time by clapping thetr hends and repesting
the chant. The dancers began well out toward the beach, but at the
end of each stanza of the chant they spprosched two or three steps
closer to the crowd of tourists, each time working themselves up to
a higher pitch of excitement. Each spearmsn grasphed his m!oot
spear near the middle and by & violent jerk of the hnluanﬂm.t
produced an intense vibration of the ends of the epesr, giving the
fapression that he was working himeelf into a frensy snd shakfng with

~rage. Tha chief was especislly good at this and.-as they came cloger
to the crowd he began to make short rushes at various spectators in
the fromt rov,.thm:'eninc'to thrwhu spear. By this time the front
1line of dancers wvas practically up to the front row of spectators and
the chief was almost in their laps. The frensied warriors, grunting
and ghouting by turns, jumped into the atr and at the same time
whirled a full 180 degrees, spesrs, clubs, and all. How they missed
each other I"11 never hnow. In fact, I wasn't sure the chief wag
going to miss me. I hunched down as low as I could in my chair and
I know that spear handle whizzed over my head each time the chief
reversed his direction. Suddenly, it all came to a stop. The audience

remembered to clap loudly, the tension was broken, and we all adjourned



to nearby tables under the coco palms where we feasted on barbecued
steak, yams, and various kinds of salad.
January 4, 1939:

Up at 7:30 a.m., and after breakfast took a boat ride out to the
coral reef where we looked through glass-bottomed buckets held in
the water. Unfortunately the buckets leaked water and spoiled the
view, but we did see bundred of little fish, bright peacock-blue
in color, and many different kindas and shapes of coral. The native
guide said that there were really only three kinds of coral but that
each kind had many variations im color and structure,

Back at the hotel I bought & yagona (Yagons is promounced  flcclivus
Yen Gona) bowl but Mrs. XKelly woulda’t allow me to buy any human 'E{“‘“Er‘“"
flesh forks to go with it.

We returmed to Madi by taxi.

Jenuary 3, 19393

We had arranged with the boy at ths Madi Hotel to wake us at
3:30 a.m. s0 that we could get a taxi and be at the Madi eirport by
5:00 a.m. for our flight to Aukland, New Zealand. The boy awakened
us alright, but informed us that the plane did not leave untfil the
same hour on the sixth. We checked our tickets and found that he
was right, much to our chagrinm, torvenighehav_e stayed a whole extra
dey at Korolevu.

Most of the people in Nad{ sre Indian because it is a farming
district and the native Fijians do not take to farming. The women
all wear native costums, but most of the man wear Burcpean-type shorts
and usually go about with bare feet.

The little hotel at Kadi was small but clean andthe food was
good. The waiters were barefoot Fijians who brought the menu on the
back of a fan which they held up before the diners in order that they

might make their selection. There were spacious lawns about the
=30-
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hotel and beautiful flower beds under the coco-palms. The town of Nadi
is probably about 50 years old, judging from the look of the buildings,
and ite streets are lined with beautiful large trees that seem to
bear out this estimate of age. The main street is only two or three
city blocks long but its pavement extende on for about five miles
through an avenue of beautiful trees to the I?_teml:ioml Afzport.
This was an important airbase during the mn:.rsone 45,000 troops were
stationed here, with the usual barracks, recreation fgcilitles. S
water works, sewage disposal plants, atc. " Pan Wﬁ&,'& —
some of the other world airlimes have taken over these facilities and
are operating d:em.t-'.r:;n their own personnel and the stream of over-
night travelers who pass through, Radi being the main refueling statiom
between Hawaii and Australis.
January 6, 1959:

We arrived at the airport at 5:30 a.m., but the incoming plane
was late and tskeoff was delayed until 6:30. When we were some 20
miles out to sea, it wvas announced thatone propeller would mot feather
properly and thet it would be necessary to dump the fuel load and
return to Nadi for repairs. 7This, they said, would oaly take twenty
n_tnutuotsomdtha:we.houldrmhontheptm. However, after
two or three trys the propeller still mld not operate go we were
told to disembark and go across the street to the hotel wvhere we could
have breskfast at Pan Americen expense and wait for further owxders.
At about 10:00 a.n. they ceme: It would be mecessary to install a
nev meter and the plane would not get off until aidnight; all passengers
were invited to take a bus trip to Kozolewvu, hire a taxi and go where
they pleased, or get a room at the hotele-all at Pan American expense.
We were to be back at the airport by 10:30 that night,

We chose to take a taxi to Lautoka, the second largest towm on
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the island and about 20 miles northwest along the coast from Nadi.
The vroad is paved all the way from Nadi to Lautoka and the entrance
to the city {s enhanced by another avenue of beautiful old treea.
Lautoka 1s a clean, enterprising towm of about 35,000 population,
with a fine new hospital, schools, and parks. We raeturned to the
Mocambo Hotel at the airport for a late lunch and a long afternocon
nep.

Finally, at midnight, the plane taxied down to the end of the
runway but, after a long warmup, it was decided to take it back
to the hangar for another hour and a half while they fixed the
pressure gauge on Ho. 1 engine. With that done we took off for
Auckland at 1:30 a.m.
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Ci{aPT=R IV.
K% ZBALAND---XNORTH I s3LAND,

in TAXGZT:ZARTH we produced many lines of evidence to show that
the last major meteorite collision occurred in the northern hemi-
sphere betwesn 10,000 and 12,000 yeiars ego%. That 1t shook the
earth to 1ts very core and changed the posltion of the polar caps
by more than 2,000 miles, & movement of 30 degrees as meagured on
the globe. As we approach New Zealand and Austfalia I should like
to sumtarize scme of that evidence so that the reader may better
understsnd the reasoning behind the geological phenomena, described
later in thls booke.

Gasological science long ago explored and described the glaciated
areas of Korth Amerloa, a huge circular shield that included all of
northeastern Canada and extended south into the Unlted States. It .
was 831d that this ice oap was at least two miles thick over Hudaon
Bay and that at the close of the Ice Ages, this grezt mass of 1lce
moved off the continent in a1l directions, even to the north into a.
supposedly colder region. This latter fact was proved by the glaocler
made grooves in-the -rooks of far northern Canade, yet-the far northe
ern islands of Canada and the north tip of Greenland were never
glaciated, Another mystery was the piain evidence of recently
elevated shorelines (as wuch as 500 feet) over a greut part of this
area. GCeologlists heve offered the theory that the nelting of the ice
relieved the lcad on the earth's cruast and allowed 1t to rise.

That it did rise, there 1s no doubt. That tha lce wis there and diad
melt, there 1s no doubt either.
# 3-9"RADIOCAA3X D+TiiG" by Dr. 4. F. Libuy in 321z:C3, 3/3/61,

page 623. Dr. Libby gives dzte as 11,400 yezrs ago blus or mirnus
200 years, &s time when 2 gre2t catsclysmic event occurret.
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¥ore important: What causeé¢ thie great accumulation of ice in Lorth
Lnaricx far Dolow tha'Arctic Sirele winille ir sinilar low-lyine lands
even Tarther north in aleskic ané 3ibsriz, no ice eccumuiated?

it was firat pointsd cut in TaRGTI:EARTA that all of this glacliated
area of North America could be enconpassed in a great circle the size
of our present Arctic Cirele with its center at Akpatok Island near
the mouth of Hudaon Biy. I have since come to bzlleve that this

centor should be moved ghout 330 miles ez2st tc a point in the Guli of

Labrador, 50 degrses north by 60 degrees west. (See rFigs. & )

Tals polizr center &grees better with the glacistion found in isorway
and the Sritish Isles and 21so0 with that found &iong the 4sustralian
southern coast, vilich was the edge of the old Antarctic Circle.

Th;f the polar caps 4id shift and shift quickly there is little
dovbt., Thile 1s probably best proved by the vast deposits of sand,
gravel,znd muck, that bas been deposited all across the lowlands of
4dlaska and Siberia, This material is now permanently frozen ground
but it had to be deposited by running water., Farther east in Cunada,
the ice cap acted 25 & cover and no atrezm 5ravghéwere deposited there,
Also found in this frozan muck(which consists of sand, gravel, mud,
tree trunka, lesves and other cebgis) were the remzins of mammoth,
gaber-toothed tiger, woolly rhinoercses snd othor extinet Plelstocene
enimzls., How were thece large aninals so guickly frozen?

Ivan T. 3cnderzon in an article entitled "Riddle of the Frozen
Giants"{3aturday Zvening Fost, 1/16/60.) discussed some of these
gueztions., e sisted that expertc in the frozen=rood Iindustry
estinsted thut 1t would require teuoperztures in the realm of 150
degress below zero to freeze thaese lergs animals quickly enough to
proiuce tha small iece cerystzls thet zre neceszary,. for long
nrezervatici. In this comnmaction he ofints to the fact thst full
trovm mannoth nave bazen found in Sibzris in & norfect state of

srescrvietion, In the uper Yukon Violley of Alaska, these large
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Flelstocene mammals are found ningled tozether with some species
that have survived into modern tlmes., Gold miners who mine with
stean jets along the Yukon, find these animal remzins frozen and

all nixed together, bodles and limbs torn apart, as if by some
cataclysmic blast. Farther south, in the United States, the bones
of the same speclos have been found, sonetimes heaped together in

a common grave. This, Banderson says, indicstes dezth by some great
catastrophic force and he offers the Hapgood Theory: That from time
to time, the polar ice caps grew to tremendous sizs, finally tOppliDg-
over and causing the earth's crust to shift while the depleated
oceans over-ran the lower elevations of 4he earth. = Sanderson en-
vislons the mamnoth and other large animals asg having been k1lled

by quick-freezing winds that came down from the stratosphere, winds
that tossed these big animalg about like straws and tore them apart.
At the sime tlme the crustal movement produced the oceanic floods
that burried these animals and moved them into the Arctic region,

In the past, most sclentists have agreed that the inclination of
the earth's axis 1s impossible; that the momentum of the e:rth in its
ofbit(l&% miles per second)together with its angular momentum about
1ts axis 1is so great that nothing could change ita alignment. They
8ee more reison 40 believe that the earth's crust has slipped over
the mantle and core, Hogever, there are somne objecticns to this
sllbpaséz l. The ezarth is not a perfect ephere. 2. The crust is not
of uniform thiclkmess or uniform material, 3. It is filled with
fractures that would break open and prevent it slipping as a unit,
4. The eartn's crust is so thin in comparison to the mantle and core
that even admitting a liquid lava joint between the crust &nd the
mintle, 1t would be somnething 2kin to slipping the skin of an apple
over the flesh, The problem 1s how to hold the &pple core while

81ipping thoe skin.
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Zend-on collision by & large meieorite on the approwmching sicée of
the rotating earth's disk, couléd caveoe & braking effect which couléd
hold back a section cf the crust while the heavy interior contlnued to
turn. Or & blow on the rececding side of the earth's disk could in-
cresse the speed of rotatlon and possibly slip a section as inertial
forces held bick the core. Obviously, there are nuaberless collision
courses possible and at as many different velocities. More important
questions might be: What are the frictionsal forces involved in s1ip-
ping the whole of the eurth's crust over the mantle? How big must
~ the striking body be and what velocity is required? 3ome of %hese
questions were answered in TARGET: RaRTH, (See lMechenics of Collision
pages 175 tol88) In this szction Dachille pointed out that the com=
parative area of the disk of the earth to the disk of a 600-mile
4iameter spherold would be in the ratio of 178 to 1, and that the
~mass of the earth compared to a 600=-nile spheroid would be in the orde
order of 2370 to 1. (3es Fige %)

Besides the mechanics of collision we must consider the temperatur-
es involved. According to Dzchllle, the surface or thin skin tenp-
eratures of such a body while yet 80 miles away from the earth would
be in the ares of 7,506 degrees C. snd durlng the few seconds of im-
pact it would rise into the millions of degrees, vaporizing most of
the meteorite ané a large section of the earths crust. It would seen
then, that. a 600-mile meteorite would burn its way into the earth
rather than striking a jaf}ing. hammer«like blow and that such &
compressive, elastic kind of punch would rot hiave much effect Iin
s1ipping the crust of the eurth. Rather, it would probably vaporize
1ts way into the esrth in & glg:ntic explosion that might end in 2
2000-mile=-wide crater of bolling lava, later to cool as one ©f the
bzsins of ths deep oce:n. I see these s&me busins in the large

craters and maria on the moon.
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It may be that we tend to think of the eurth as a flywheel rotat-
ing about a rigid axis Qhereas, 1t 1s really a plastic ball floating
freely in frictionless space and constantly subjected to the knead-
ing action of the sun and moon as the tidal forces work the rocks
of the crust as well as the waters of the oceans. It may be then,
that our plastioc earth as & whole, can quilckly re-arrange its
collision-altered nmass to a new gymmetry of form and a new align-
ment of axls.®

Those who stress the laws of probability will say that the chances
of such a large body striking the earth are in the order of once in
geveral hundred million years. This 1s probably true. The sié&g
" of ancient glacistions are few and 80 1imited that we cannot be
sure of any except the one in Permian time, although the oce3ns may
oover glaclations of which we have no knowledge. The great dis-
conformities and non oonforaities in the rocks of the earth indicate
that many collisions have occurred but onky in the Fermisn and the
Pleistocene is there good evidence that new polar caps were formed.

Sea 197;1 changes and the rise and fall of continents are oxX-
plaihed by orthodox geology, either, as the result of re-occurring
00 ages locking up the ooce2n wafera in the polar oaps Or &8 dla~
atrophlc movenents origionating within the earth. Collision geology
explains these things as the re-adjustment of the earths crust
following major collision. 3ome continental shorelines wvere raised
and some were lowered but in general the movement was upward because
of thg addition of the colliding bodles. The orthodox geologlst
has no vigible proof that.the oceuns were once 200 or 300 feect below
# It 18 known that highe«speed centrifuges with flexible shzfts

run with less vibration than with rigid shafts. Thils i1s bocause
the flexible shaft finds its own best alignment.



tneir present levels beciuse he cznnot see the old subnerrsed
shorelines. It 18 difficult enough to nake out the rais=2d shorellnes.
His only evidence rests on submarine c¢znyons and contlinental shelves
which he supposes were cut whille the ocean was at & lower level.

The trouble with this argument is that nany submarine sinyone have
been cut to a depth of eight and even ten thousand feet below sea

level and there is no uhiformity to the depnth of shelves. We can

e

hardly expeot to believe that the oceans ware 8000 feet below their

present levels while the poles bulged under miles of lce.

Perhaps the best evidence that thé:pnlanmcaps have be;n shifted
lies in the glaocial evidence of of this circular area.or spot in
the northern hemlsphere whille at the opposite po;e -} glaoiation of
the proper age 1s found to support it. There 1is, of Eourse. much
evidence in the warmer climes between to support tﬁe collision theory
and this will be the main concern of our.further éeologio observations,

The animal extinctions and survivals are an interesting phase of
the qollision-flood theory. Wo begin to see the necessity of re= _
evaluating our theorles of evolution. It looks as if sudden ex-
tlnction was ‘the cause rather than a slow process—of evolution in e i
which they became ill-adapted to thelr environment. Apparently
those few animals survived that happened to be at high elevations
and therefore escaped the floods, These were the amallér and more
active animals, In fact the pattern of survival has always been
that the smallest and simplest forms have continued longest uﬁchanged,
especlally those that llved 1in the sea. Algae, for example, one of
‘ the most ancient forams of life found fossil, stlll survives In vast
nu1bers and practically unchangad from the beginnine, This does not
prove evolution. The la rge reptlles and the large mammals were
¢xterninzted by collision floods beczugse they lived by right of

strencth in the lush »astures of the river lowlznds. ILush pzgstures
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are rarely found at high elevations above sza level in the troplcs,.
Only in s2211 areas of africa, Indla,and hew Guined are there high
elevation pastures that can support elephants the year around. All
other high elevations of the world are elther too dry or too cold
for at least half of the year so that the large animals must migrate
to lower elevations to survive,

The only large animals to survive in North America were the elk,
moose, bison and musk-ox, ~all of which are known to migrate to
high summer pastures., We know too, that this last collision flood
occurred in the summer time because green grass and flowers were
found in the stomach of & mammoth found in Siberia., High elevation
then,was & necessity to survival but the animal of whatever size
would need to escape the ioy winds, volcanic eruptions, earthquakes
and storms, all violent beyond pu} wildeat imaginings,

The amount of oxygen burned out of the earth's atmosphere by so
huge a meteorite (especially those containing a high concentration
;iﬁirqu night have besn & considerable percentage of the ear§h'a
total éupply.' This leads easlly to ﬂhe speculation that the gigantic
size of the Pleistocene mammals and the reptilian.giants of the
Cretaceous resulted from a richer mixture of oxygen in the air.
Perhaps there nay be & very slow but steady increase in the cxygen
content of the air through photosynthesis which our blochemists have
not detocted because of the newness of this science. Tests may need
to be spread over hundreds of yesrs to detect a change, During long
periods of time in which no collision occurred both plants and
animals may have grown larger through the grsdual enrichment of soills,
foods, and alr, A great collision disrupting thls Eden-like world
would k1ll a prezt pzrt of all plant and animal 1life and reduce those
forams that survived to very severe hardships for many generations

to come. "Survival of the fittest" long ago becamne natural law.
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~he reader may wonder why this theory of cosalc collision und
axis change has not besen given more publicity and a thorough dis-
cussion by the scientific authorities. The answar secms to be that
authorities are the last people in the world to conslider &nd accept
new 1defs in their own field., Many of the world's great sclentists
have been gullty of tnls resistance. (See "Realstance by Sclentlsts
to Sclentific Discovery", Bernard Barbsr, SCISNCE, 9/1/61, page596)
when confronted with evidence they ocannot refute; those objective
thinkers change the subject to perscnal questions about the advocate's
"background®. "Where did you get this 1dea? Who 1s your authority
for these statments? What institution are you connected with?"
7, 1960, It was a seven hour flight from Kadl té Auckland, muoh
of the way cloudy and threatening rain. As we came in over the land
we looked down through holes in the clouds on bits of shoreline and
then green hills with canyoﬁa T41led with forest and giant tree ferns.

The airport is 20 miles out of Auckland but the bus finally dropped
us at the Grand Hotel,(said to be the best in the city) where we had
reservations: It is grand indeed! Build about 1880 in the most
eclasglcal British-tradition, the céiling in the dining room was 30
fget high with Itallan scroll work and French chandeliers of‘sreat
elegznce. The grand stairway was & classlc ioo but the elevator
was an afterthought placed in the center of the stair well in an
openwork caatiron shaft. Grandest of all, were the genuine gold-
plated fzucets in the washbowls of the badrooms, The tub and toilet
were dowvn at tbe end of & heavily carpeted hall and served both nmen
and women,

Aucklund is a very striking city! 3ot astride a narrow peninsula
which forms & waist nsar the center of North Islang, if faces both
tgidgouth facific Ocesns &nd the Tasman 323, &nd the harbors on elither

are the rind C:liforniune dream absut----big, land-locked
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basins with deep water right up to the shores and with endless
indentations and intervening peninsulas. Manukau Herbor on the west
has an area of asbout 100 square miles and a narrow entrance about two
milas wide. Onl:lhe_ east coagt an equally large and beautiful harbor
18 protected by & group of islands in fromt and then the large Hauraki
Gulf beyond, so that entrence in time of storm is no problem. Auckland,
then, 18 twice blessed, with two near-perfect harbors, one on the east
coast and the other on the west coast. A csnal less than two wiles
longatthevestendofthucttymﬂdjdutheumhuboumd.m
over 500 miles of stesmship travel on a through trip to Sidney Aus-
tralia.

Our tour of the city Mlpwmalumuhbehmmctcy
vhare, on a clear day, thammctwmumatm
oeme time. We vere dented the view becsuse of rain and fog, but we
aummmmmunmmmimlmm
o!gimtm.fm. thspum(m. they call them) are as
lush as any High Sierra meadow, snd l?icoqleoaly devoid of any weed,
growing only pink and white clovers and the best tmorud grasses
knes-desp and covering most of the 40,000 square miles of North Island.
. The average rainfall 1s about 43 inches which is spresd about evenly
over every month of the year so that thers is no dry season, just
green grass and flowers all e .and green grass all winter, for
North Island is in & relatively warm climate extending from 34 to
42 degrees south. This compares with the Celifornia coast ‘fron the
Oregon line south to Los Angles so far as latitude fe concerned,
but otherwise it 1s very different. The ratnfall is quite uniform
over the vhole of North Island because the great bulk of the area is
8 tableland sbout 1,000 feet high with no range of mountains to pro~

duce a wet and dry eide; only a few scattered volcenic peaks which
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have no more than a local "raim shadow'" effect.

With this sort of climate the natural trend was toward the
raising of livestock. Nobody appears to have to work in New Zealand,
at least in the country. Oune can ride the bus or drive all day and
scarcely see a single farmer at work in the fields. Cutting hay is
something of a risk because the year-round rainfall makes it very
difficult to cure hay and besides why bother with hay when the grass
is always green? Consequently, the farmer does little but move his
sheep from paddock to paddock, being cmfgl to see that they do not
mrgra;e or allow the feed to become tooma..-iron under grazing.
Nearly everyone has a small family orchard and & little plot of ground
on which to grow a few vegetables. Other then these small plots,
practically all of the land is devoted to gracing, either caftle or
sheep, so that the exports of North Island are butter, wool, and
frozen meats.

8ince all of North Island was once covered with a thick forest,
the clearing of the land by the pioneers was reslly a stupendous
undertaking. Some canyons and steep hillsides still retain their
- native-cover and the observant tourist can see-at a-glance-the man-
hours vhich must have been involved. In some places old stumps and
logs remain unburned to show the density of the forest, vhere now,
every aquare foot is covered with clover and grass. I marveled many
times at the lack of weeds in the New Zealand pastures. Apparently
there were no gragses or eh;m- or weeds in this thickly forested
land and vhen the New Zealanders imported seed they saw to fit that
it was pure. =

This heaven-on~earth stockman's paradise, where nobody seems to
work much any more, appears to be resented to some extent by the city
dwellers. Once or twice this subject was brought up by professional

men. One, a “barrister" from Christchurch, said the the New Zealand
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farmers were a lazy crew who did little more than clip their sheep
twice a year. There is not much incentive for hard work, uowever,
because the government, which has long been socialistic, will not
allow a citizen to take sny considerable amount of money out of the
country with the result that travel is pretty well restricted to the
homeland or Australia. Also, government ownership of transportation,
conmmications, and public utilities eliminates many small subsidiary
businesses. For example, since the government owns all of the rail-
roads, bus lines and local airlines, telegraph and telephone, it
might as well run the Sourist bureau too. Likewise, many of the
hotals. The inevitable red tape and lack of interest in the job is
everyvhere apparent.

The office of the Government Tourist Buresu, vhere we were to.
arrange our tour of North Island, was located on the second floor of
an 6ld building of about 1880 vintage. Most of the businass buildings
fn Aucklend were built batween 1880 snd 1914.  The latest date 1. sew
on any building was an iaporter's warehouse with a large 1926 over the
door. There {s, however, considerable residential building under way,
although in. the style of 30 or 40 years ago.. .

After meking known our desires in the way of a tour we were told
that bus tickets were unavailable; we would have to take second-class
railroad tickets, and the train did not go near some of the resort areas.
All the local citisens, it seemed, were on summer vacation. I had seen
the New Zealand trains: They look about as American trains looked
in 1880. The freight cars must have been running since 1860--each
d42-foot car is covered with canvas and runs on wheels four feet high.
Remembering this, we decided to rent a car and were promised a Morris
Minor. We were to go from Wellington to Christchurch by air since the

steamer was booked solid, according to the Bureau.
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January 8, 1959

The report from the Tourist Bureau this morning was that no rental
cars were available because they had all been taken by tourists who
were in Auckland to see the Grand Prix races. But, we were now told,
they had succeeded in getting ue bus, hotel, and boat accomodations
all the way to Christchurch-this after telling us the day before
that the train was the only means of travel available. Starting all
over agair, we ordered the gaid &ccomodations, with the addition of
@ Morris Minor to be at dockside in Lyttelton ( s deepwater harbor
-&bout 10 miler over a mountain from Christchurch). Since it was going
to take about two hours to make out all the tickets and wire or. telephone
for confirmations, we had time to gomr to the airline and cencel
our tickets. We finally boarded the Hamflton bus at 11:45 and after
- about & hundred stop lights on BATTOW streets we reached a three-hno
.. highway and headed out dato thijeounu'y . Mre. Kelly very kindly ool
.charge of the .large bundle of ticketa eand all I hed to do was, .1ook out
.the window, take pictutoa, and try to remember to wind my camera.

This part of Korth Island is quite thtckl.y settled, with little
towns every few miles along the bighway. Almost every square foot of
- the steeply rolling hills was in cloverland.grass pasture cut up into
uany ssall paddooks. Seldom did we see & paddock smaller than five
acres and not many over 20 acres in size. Rach paddock was separated
from the next by a hedge that had overgrown a wire fence. Most hedges
were cypress or a kind of cedar and the older ones had grown {nto large
trees. In many placed the farmers had used blackberries for. hedges
along the highway, a double deterrent totrespassers when the berries
were ripe,

Sheep were everywhere: There are something like 40 million sheep

in the two islands of Nev Zealand. Beef and dafry cattle are about
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evenly divided as to numbers, but most of the beef cattle are

raised in South Xeland and tha= dairy cattle in North Island. I saw
only a very few draft horses and some shetland ponies; the beast of
burden in New Zealand ie the four-wheeled tractor and most of them
are kept in the barns. About once or twice & day we would see &
farmer cutting or baling hay~-always alfalfa, called lucerne--but
alfalfa fields are rare. Farshouses are suall but well kept end large
barns like those. sesn in our middle west axe noa-oxuu;t. Only small
uool’-aheds are needed to stoxe wool and house the tractor, if there
is one.

Small Euglish cars are pleatiful, many of them with pickup bodies,
but big trucks are in ehort supply.. Singe the government owms the
railroads trucks are not allowad to compets in hauling wmost goods;
caly beer trucks, cattle end sheep trucks, and milk trucks are allowed
on the highways, end those only fn 1% ton sizes. This makes the high-
way maintenance job less costly and eliminatss tha nsed for thick .
concrete pavessnt., . . S T ¢

Ve were angaged in conversation by s wery attractive higheschool
girl-who sat just ecross the aisle. She was.delighted to.talk-to.. . .
Americans becauss her older sister was.going to. the U. 8. on & scholar-
ship the next yesr. She told us .. “out the "‘1-biling™ the beauti-
ful “lykes" and the "oylg" in che ground. I couldn't understand what

"kives" were so she explained that they ware "gwls™ in the ground. -
Caves and holes--its remarkable what these people can do to the English
language. It is no use trying to overhear conversations on the bus
or anyvhere else because you can't ask them to repeat two or three
times while you figure out what they mean. Our sightseaing tour
around Aucklend had been spoiled to some extent because the Cockney
accent of the driver was not improved by gravel in the loud apeaker
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aor by the radio he kept going all the while. He was listening to
race results and betting odds and we were the losers. Some of the
natives on the bus were a little piqued, too, because even they could
not understand hiin much of the time,

Many people in New Zealand and Australia take their yearly
vacations by bus or train because many do not own asutomobiles. Several
New Zealanders on the bus apologized to us because of the driver's
lack of munners, and they complained bitterly sbout the socialistic
government. Not all New Zeaslanders by any means belong to the Labor
Party. They gripe about government ownership but they have had it
so long that it has beegpe an established way of life. There are no
wealthy people to take over new developments in commmications or
other business as hu baen the case l.n the United States, so when
radio or tel.agtaph or some other new developnent comes to New Mnd
the goverament takes it over. Hhen cmpetn:ion 18 eltmhut:ed :Inrpme-
ment and innovation puctmny cease. The same old railroad equipment
is considered good enough, so the rolling stock has been the same
aince 1880. The maintensoce of the Government Transportation Bureas,
its political otgan:l.uﬁm and the jobs it provides are all-important,
and because the railrosds came first they hold the political power and
will not allow private capital to cowete..wuh them. New zQa_l.andeu
are well aware of their plight but there is nothing they can do about
it now. We in America should thank our lﬁcky stars that we had our
“Robber Barons,‘'==the liorgm. the Hills, the Vanderbilts, and the
Harrimang=-who built the railroads and competed so fiercely for the
wealth of America. These and & few more big names in steel and mining
and in petroleum produced the great fortunes that gave private capital
its start over government ownership and paved the way for a competitive
syatem of economic progress that is the envy of the rest of the world.
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It is soon apparent to an American tourist that the average
New Zealander or Australian knows far more about America than the
average American knows about these countries down under. They look
to America as the world leader. Their magﬁz:lne stands are filled
with American magazines, which are wmore numerous than their own or
those from Great Britain. In contrast, hrtm information about
our English-speaking relatives below the equator comes from our
mpuhliuummdourmrepotterswhommdagammhm&
trips down to New Zealand and Aust:‘alla.

Bookstorea. I must report, are much more prevalent than in the
!lntl:ed States and mch batter patronl:ed. There seem to be plnnt'y
: of good uttvn aul:hou and books from nnglandessl;d the Continent seem
mbomninamsthmlmﬂ.mmka. Thtemyboduetom
alom development of radio and TV.

Attlncadofalongday'. cuvel.bybummtved utlauam, :
an ouu- resort hotel where the famous Vaitowo Gaves are located.
rMhomlmbuutaboutlsmbnthubmmm mmmt
and 1s qui.t.'n conforﬁable.

m’.imsmemcareloeatedinacmonabout lwyudo 3}
from the hotel. m«mmmpmmummﬁ
andachlrgeof uosh!.lungs umde atcheentranee The main.
'att.raetlon in this cave ia not the atalngnius or stalactites but the
fireflies which attach their webs to the roof of the cave and look
for all the world like stars in the sky on a very dark night. Water
runs through the cave and the tour fs made by boat, The guide turns
off the elaetric lights and pulls the boat along by means of a cable
attached to the wall of the cave, hand over hand in the pitch black-
ness., Soon the lights of the fireflies appear in the roof and
finally they become so thickly spread over the cefling that one can
see his fellow passengers in the boat, at least in outline, in the
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dim glow.
January 9, 1959:

The Tourist Buveau arranged to have us taken over to Rotorua
by tax{ where we could catch another bus for Wellington. I had quite
ay.interesting conversation with an Australian rice grower who was
traveling alone: He had too big & family at home and couldn't afford
to take them all so went alone. He said that Australian farmers
were following California rice-growing methods and had seat one.of
‘their members over to the Sacramento Valley to lesin how.

Rotorua is the resort town of the big thermal region that
extends in a wide band from north to south in North Island. This
thermal strip avereges perhsps 10 miles wide and about 150 miles long
and seems to be associated with the Toge-Kermsdec Islends end their
accompenying submarine trenches and volcanics. Its hot springs ‘and
geysers are smong the most active in the world and are agsociated . =
with volcanoes and a wvery active earthquake gane. B o,

thue' springs: and. gfylm early became famous as a tourist 1t
attraction, some of tha. first hotels in the area having been built
about 1880. . In 1886 a violent eruption split Mt., Tarawera from end
tp end and discharged about a cubic mile of volcanic ash and mud which:
covered the land for miles around. The splendid pink and white
terraces which had been the show spots before were submerged by lake
waters and many new geysers and boiling springs were produced.: In
1901 a giant geyser broke out in this area and remained active for
aearly four years. Called Waimangu Geyser, it erupted every 36 hours,
continuing for five hours at a time throwing black mud and rock from
1,00 to 1,500 feet into the air. Later, in 1917, the seme ares (called
Frying Pan Flats) blev up again but subsided within a few months to
the normal boiliag lake and steam vents.

The town of Rotorua is esbout 15 miles away from this area, across
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Lake Rotorua but even here the evidence of heat immediately below is
enough to wmake the jtourist 8 little nervous. In many places around
town there are stesm vents coming up among the buildings and in the
park. Big bath houses have built for those who wish to “take the
waters” and the hotels are fully equipped with natural hot--and cold--
water. One of the attractioms is Fairy Springs, vhere a great volume
of cold epring vater issues out of a wlmié vent and flows dowm to
Lake Rotorua in a large stresm. The big zainbow trout come up the
strean from the lake to lie fn the pool and eat the bread crusbs the
tmutuuMu:hm -Itishudoﬁthcfuhemnmlookatm“
bigzo-mhmutmdkmhem'tthmmclm

Jmtntthemdo!theum-mct.tnthcmuo!memm
hot eprings, umm&ﬂllmvhtchcmym:mlu.w
ofmmmmaw culortmano!aboutﬂuho
has‘hmcguuenhuuunvulmotmmmto!hulue-
time. Mhsutandulhlﬁthdmtmdtptmyum
nutmmmmmnummudmtulm. mma
mmmucmum:Mummtmmwwy.
nhurquutmmwmmdm !haemalma!u
umummuuchmumm:mu.mmmmm
eoldmekmﬂdivtngmm mdatupouofamcookng
mrtheuanysmmu&ltm«cryuhmm:havulm.

Hecmyedtn!mt‘sllotdmdmnbymﬂubtggut&mﬂ
gigantea 1 have ever seen outside of Sequois Hational Park--about
nufnthmmmmmtuthtgh rharammyuquotas
in New Zealand.
Jan 10

At 8:15 a.m., we etarted on the all-day journey by bus to Wellington.
Our route lay through a reforested srea that had been planted after

the big volcanic eruption of 1917 which killed much of the forest in
=49-



the region. Most of the timber planted was imported from other lands,
much of it from Califurnia. Thousands of acres of Monterey pines,
Monterey cypresses, and other pines that look Iike yellow pine have
been set out in thickly planted plots, mostly on an eight-by~eight-foot
spacing. Many of these trees are now over 100 feet tall and about
18 inches in diameter. In other places five rows of trees were planted
on one side of the highway and these extend for miles and miles, with
sheep paddocks on either side. -

About 10 o'clock we reached Wairakei where the bus stopped for
tea. Here {s located a giant hot spring and blow hole from vhich steam

”al: 1,000 pounds .per.aquue inch escapes with a w a thousand
freight trains. | It shakes the ground for a ‘quarter of a mile around and
produces a pium of steam 1,000 feet high. The steam i1s so hot that a
piece of iron held fn it is said to turn red-bot in an instant, It
1s called the “Safety Valve" of New zeal.nd end certainly gives the
i.upresstonofmlmudpm mmMMmmntum
building a pmgmratlng plant about a ntle evay and four big 24~inch
stesm lines to carry the steam. The big problem will no doubt be f-u_:ed
ﬁheu_j_hey\ fﬁally get ready to divert the steam i.nu_ these pipelines.

' A few miles beyond Wairakei fis Lake 'ra_:?o. the biggest lake on
North Island and near its geograph:l@ center., It is sbout 18 wiles
in di{smeter and appears to be an old cauldfra or subsidence basin. It
is quite deep and about two-thirds of the shoreline is made up <f
nearly sheer walls of volcanic rock. Trout fishing here is said to be
as fine as any in the worlde-all imported fish from northern climes.
Beyond the lake we climbed for many miles thrcugh & pass between three
large volcanoes. The largest, Mt. Ruapehu, 18 9,175 feet high and
snow-covered.

Beyond the three volcanoes the highway begins a descent toward the

southwest cost of the island, first in one river vailey and then crossing

over a ridge into another. Little towns are scattered along the route,



all with unpronounceable Maori names. Whoever drew the maps and
named the towns of New Zealand, was determined they wouldn't sound
like those at home in England or Scotland.
As we neared the coast the land became flatter and the river
valley wider and I began to see the first signs pfiPleistocene
gravel deposits. The highway actually never reaches the coast but
stays about 10 miles tnland, following along a beautiful coastal are
some 80 miles in length which 1s in turn parallelled by a range of
mountaine through its southern half. Where the highway first reaches
the coastal plan at Wanganui, sand dunes of considerable hefight can
be seen toward the ocean, but further inland and’ for at least 10
miles before reaching the j:a@gtl Wenganui, the road cuts across
hundreds of low sand dunes that :'iarauel_ each other in almost straight
southeast aud northwest lines. They are quite low, few exceeding
1S feet in height, and are perhaps 100 feet in width--sll fasctive
snd covered with' & ‘growth of serub tumrhaydo not follow the
gredient of the river vallay or the slope of ‘the coastal plain’ towetd
the mbut%“n’;t'm it an angle of about 43 degrees. The river -
~valley 1tself shows Pleistocene river terraces of considerabie sise
where 1t emerges from the hills and as the road continues southwest
along the coast where the mountains coms down closer to the sea
these terraces ave even more in evidence, °
" These dunes extend as far as one can ses' n either divestion
from the higiway, always parallel and always .the same height. They
must have been made quickly and then ceased to grow or move, becsuse
otherwise they would have grown into tall dunes of the orddnary
variety as seen along many coastlines of the jorld. In fact, ordinary
dumes can be-geen along the coast, as I mentioned above. Thesge
ordinary coastal dunes have been blocked by the thick growth of trees

and vegatation on their landward sides, forcing the dunes to grow
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higher rather than to move inland. Their growth is now very slow
because the beach line has reached a static or near-static condition
in which the production of new sand is very slow. All sand dunes
along a coastline are due to prevailing winds blowing along the
length of the beach. The longer the stretch of coast before the
wind cuts inland, the larger the dumes will be, Where onshore winds
strike the coast at right angles, few if any dunes are produced, a
condition well illustrated along this particular atret.cfn of New Zealand
coast., The aum and anomalous inland dunes found i:n this region of
rather high rainfall sre emough to make the observant naturalist
realize that gomething went on here in the not-too-distant past that
was very different from present conditions. - Curpaot oceanic Flosd ?
Hera we have one of the paradotes that must baffle the orthodox
geologist. The very wet Plefstocene climate .that he envisions as
occurring about 10,000 years ago and the one that produced all of the
high river terraces and gravel deposits must surely have produced a
dense vegetation too. How, one may esk, did sand-dune growth oceur.. -
in gsuch a mil:.cllnatet S8igns of both wet and dry climate occurring
at the same time in the same locality are somevhat embarraseing to ..
the orthodox geologist and usually go ummentioned in the textbooks.
As we neared Wellington we suddenly csme upon the harbor of
Plimmerton, a half-scale replica of San Francisco Bay. It has the
same outline of shore, ;he same high surrounding hills, and the
same streets and houses ascending to their tops. It is really a
residential suburb of Wellington and comnected to its big nefghbor
by a new four-lane highway, one of the few we saw down under. Its
beautiful harbor is not much used except as a haven for small craft,
because Wellington only 10 miles away on Cook Strait is one of the
finest harborsin the world. The south shore of Cook Strait is one
vast network of potential harbors as seen in Queen Charlotte Sound,
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Marlborough Sound, aend Pelorus Sound--literally hundres of miles of
protected coastline.

The four-laene highway mentioned above is of iaterest because it
is built on two levels, the inbound lanes being about 10 to 20 feet
higher than the joutbound. It proceeds through a narrow canyon that
1s quite straight along most of the 10 miles, indicating that this is
one of the major and paralleling faults that extend across Cook
Strait to South lsland. There is good evidence, in fac.t. pointing to
the possibility that the morth and south fsland were once joined but
that some vlolent camlyn tore them umﬂor. at the same time drift-
ins North Ial.and a little to the mt. m pu.'nll.e!.:l.ns eanyons nnd
mmmndpuoflorthhwnmﬂ ltmupvd.tha 1ike utof
canyons and ridges on Mth Ilhlll

Mbusemeoaam ntadonmumin.alonlyafcwbloch
mmmmmcm (fﬂ.‘ty) mmm-ulodm
Wemmmmm aahmua“m:soofutlm
that:midmwmmbﬂnmthlmMu Msmhl.p.
ferry 1s :hemnmcuuunkhmm Island and South '_
-faland and -the. ra&lud.unu of lloﬂh Islmi.mu at the doek
alongside the ferty Ve utled at 8:00 PR, Just as the ughu m
cmin;onaudthemnteoloraqudinghﬁomn. _

Wellington {s & besutiful city, its main business district close
to the docks and many business buildings ascending the steep hillside
vhich rises almost ditectly from the shoreline, leaving little flat
area for large buildings. The streets are quite narrow and most of
the local transportation is by tntcrurban electric train: We did not
get to see any of the residentisl area or the surrounding country by
bus or taxi because of our schedule, but the steamar trip out through
the harbor provides a very good idea of the size and spread of the city.

The hills are quite high around the harbor and deacend steeply
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to the water indicating that the water is deep close in to shore.
The docking area now in use appears to be about a miie long but
certaialy %ovets no more than 5 per cent of the ghoreline available
for future development, for there are many points and indentations
around this nearly circular harbor which s about six to seven
wmiles across. Residential areas have been established all sround
the harbor and the lights from these dwellings and the brighter
glow from the city itself is a sight I shall long remember,

A brisk-breese was blowing as we passed out between the Xock
bluffs at the harbor entrence and into Cook-Straits--The sea éﬁils
which had been following the ehip for garbage and tidbits tossed
{nto the air by passengers began to drop eway ome by onebeeauu 1t
was getting dark and time to go to roost. Son the ship began to
roll and we knew we were getting out into the Strait and perhasps a
iittle rough weather shead. S

o
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CHAPTER V
REW ZEALAND-SOUTH ISLAND

J 1, 1959:

We were awakened by the ship's whistle and were soon up and stand-
ing at the rail, at 6:30 a.n. We were entering the port of Lyttelton
vhich ig a deep gash in Banks Peninsule, a 1,500-foot mountain that
1s buttoned on to the otherwise flat coastal plain. This peninsular
mountain 1s about 30 miles long and nearly as wide and ie cut into
many fiord-like inlets, cue of which is called Port Lyttelton.  This
1s the harbor for Christchurch, a city of sbout 200,000 which lies®
inland about 10 m{les and sbout 10 miles morth of the port of Lyttelton.
We were met at the.dock by a very nice gﬁxtlm from the carereatal
_Wmchrtsmhmhtdmmtmomm&nwbm :

After piling all of our baggsge into the 1ittle Morris lnnor.
the gentlemen M%'huswwmd that I drive go that he |
could observe my ability :odosoonthenymrthemtai_nmﬁn
city. The toadpmedtobeverycmhed;ndseeep. rtsingabbtlat
1,000 feet over the mountain and down the other aidetotheplainm .
vhich the city of Christchurch {s located. I made it all right, but
not without fear and trembling. Driving on the wrong side of l:he‘l.'old
s bad enough, but shifting gears with the left hand and moving ome's
foot in the opposite direction from throttle to break pedal is even
more nerve wracking. Being Sunday morning and early, the towm was
quite dead and traffic wvas not a problem, so we managed to get to the
agency office without incident. There it came to light that I had
no New Zealand driver's license and that my American one ibuld not
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suffice. It being Sunday, there was no chance to get one. At firat
our agent said we would have to stay over until Monday in order to

get a license, but when we reminded him that all our hotel reservations
had been made, he reconsldergd and advised us to drive carefully.

We started out of town, south and along the east coast. My
directions were backwards from the start and we were soon thoroughly
lost. Anyone who thinks he has a good semse of direction should travel
in the southern himisphere to break himself of that conceit. During
the summer geagon the sun is north of the Zentith., It rises south of
due east end sets to the south of due west--just the opposite of what
one 1s used to in the northern hemisphere. This throws one's sense
of direction for a complete loop. You find yourself continuslly
fighting to keep your directions straight and except for morning and
evening vhen the sun is low in the sky it is nearly impossible. Until
a person has this experience he doesn't realize that sense of direction
is just as real and as continuous as the sense of hearing or sight.
Even in sleep & person maintains his sense of direction. He knows .
wvhers north or south is and goes to bed , eleeps, dreams and awskens
without ever loosing that acuse-of direction. The position of the
sun is importent in all this. Having been born and faiaed in the
: northe;n hemisphere, the northerner instinctively kﬁoua that the sun
1s slways to the south of him at mfddey. When he goes to the southern
hemisphere his- instinct goes right on telling his subconscious mind
that the sun {8 to the scuth, and so his sense of direction is reversed.

Added to all this, I was born on the Pacific coast of Horth
American end when I travel along the coast with the ocean on my left
1 know sutomatically that I am going in a northerly direction. Oa
the east coast of New Zealand, however, finding the ocean on your
left means that your are going seuth (actually southeast), but my

sense of direction was still tuned to the California coast and would
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have none of 1it, ,,i P st T f_ o

We found that t:helk 200 miles between Wellington and Christchurch

had made a very marked difference ;.n cl!;ar.o. The wvhole picture
changed. Yellow grain fields and brown hills had replaced the
green hills of North Island and faxr to the west high, rough mountains
loomed on the horizom. The grain fields were large, most of them
well over 100 acres, and many looked like full sections. All had
been harvested or left fallow and many were bordered v;ith Bucalyptus
trees, probably for wind bresks.
The coastal plain at Chrietchurch is about 30 miles wide but it
gradually narvows finally diseppearing where the coastline meets the
foothills of the mountains at Temuka, about 100 miles to the south

Fa

of Chrietchurch. We crossed a mmber of large rivers and finally P . fuve o
reached the Waitaki River which is the largest on the esst cosst. I\« ~ ¢
It beads in the great Tasman Glecier (pronounced glagser, down under)
and its tributaries drain three large mountain lakes so that 1t is
really a large streas of water. Kear the coast vhere we first saw
its milky green glacial waters, it was at least a half-uile wide and
10 or 15 feet deep, & river not to be depreciated in sny lend. We
traveled inlandaklong this. river for ebout 60 miles to where the
road forked. The morth fork weat to Mt. Cook and its mountain resort
town called The Heraitage, but we had to forgo that txip and turned
south toward Queenstown.

The mountain scenery had been getting batter by the hour and }
had stopped many times to take pictures, only to find something omch
better just around the next turm. mmm. through mountain
gorges like the best in Colorado with streams where volume far exceeds
those in that state--all of this at alti{tudes that seldom exceed
1,500 feet. The highest pass in South Island where one may travel
by car is only 3,500 feet sbove sea level. As one travels inlend,
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the country gets drier and there are some sections vhere the rainfall
is only about 12 inches per year. The rough angular mountains are
dark lavas and the black rocks are fn great contrast to the yellow
grass of the summer season which clothes the wountains from top to
bottom. The river vallgys in this section remind one of eastern Frete
Orego;: or eastern Washington along the colu.nbia River. The hille are
dry but the rivers are lined with willows, Lombardy poplars, cottomwoods,
and ::é;fei':-nll imported from America or other climes. This
scenery makes a westerner feel at home.

As we penetrated deeper into the mountains the scenery becams
even grander and clouds settled in on the peaks so that we could
not see the tops. It began to rain, but the road was well graveled
and we had no trouble. Some of this road is paved (gealed in New
Zealand) but much more of it 1is caly well kept gravel; but the
11ittle Morris Minor volled up most of the grades fu fourth gesr. I
was nued_ at the speed and power of this little IO-lwnepmr car.
I'thadagovomronlt to'pmtdﬂ.ﬂuovusounumw.
but it would actually do asbout 33 on level road. At 55 it would
start missing just as if the gasoline were running out and would
- actually cut out altogether if you held the foot throttle on the
floor. The governor vas evideantly installed for bensfit of the
tourist trade as New Zealanders sre a very laweabiding people and
very few exceed the legal speed limit of 50 miles per hour. Hotel
rooms are never locked by local pecple amd many bhotels do not bother
to give guests keys to their rooms. Some even charge a deposit for
a key 1f it 1is asked for because they say the tourists carry them
off and it costs money to replace them.

As wve neared Queenstowm the scenery really became exotic. I
was stopping every few hti;adred yards to look and take more pictures.

Cueenstovm 1s at the corner of Lake Wskatipu, a beautiful Z-shaped
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' i:ake that is 52 miles long and over 1,200 feet deep The lake is
» from three to f:l‘te miles ia uidr.h. and !;ta surface 1is only |
1‘000 feet above sea level so that the wild mggﬁ mowuntains which
t;iu directly from the s}oume look even htahet than they actually
are 7,000 to 9,000 teec. To the east of Queensmn the lake s
botdered by a range call%d the Remarkables and I:hey are indeed re-
markable with turrets and epires and deep canyons and cliffs, all
bathed in wisps of cbud and sunshine. There was even a little snow
here and there, though we sew them in the summectime.

The lower shoulders of the mountains along Lake Wakatipu are V&

quite smooth for they have been well glaciated up to a distance of
about 1,500 feet above the lske level. One granite kmob in the
niddle of the valley near Queenstown took the full power of the ice.
tcumyMMtuchm_ngmmltmduMmt
a single jagged rock protrules, snd the direction of fce movement
unllmhﬂnmnﬂm_nmtu_tﬂu. Nowhere
bhave I-utn glecial action more clearly defined.

The present outlet of the lake is nesr Queenstown where a bridge
was built ecross the opening and & dam with concrete gates built
benssth so that the level of the lake could be controlled. However,
it has never been used to raiss the lake level but only as a hard

3 .
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bottom to keep the chennel from cutting deeper and lowering the level

of the lake for this outlet is damned by an o014 glacial moraine that
would cut away in time. The outlet gate Ls oaly about 900 fest
;gglobut the crystal clear water moving over the gate in a low water
fall 1s probably ten feet deep. To & eouthern Californian, such a
;rolum of clear snow water is hard to believe.

Below the dam, the Kawareu River flows down a very spectacular
mountain gorge to the town of Cromwell where it joins another river

-59-



r i
H3

of equally large eize, the Lindis, which drains two other large
lakes, Lake Hawaea and Lske Wanaka. From Cromwell down to the sea
it is called the Clutha, a river that 1 should guese, carries more
water than the Colorado. It enters the gea at a small town called
Balclutha.

Ponder a moment with the writer, this grest lake at duoenstoun.
Lake Wakatipu was once filled with 1500 feet of glacigl ice and the
river wvhich discharged the meltwater, flowed out at Kingston and
doun the Mataura fiver, entering the sesa nearly a hundred miles south
of Balclutha., What hap;ened wvhen all this ice melted and why did the
umeltwater chenge its course and flow out thru the Kewarau?

These are questions that might be snswered in several ways by the
orthodox geologﬁt and the usual method 19 to make everything fit the
accepted theory and ignore or fail to see any anomalies that cannot
be explained. For example, the only reference I was able to find was
in a text book by Dr. C. A. Cotton, professor of gnolo-y at Victoria’
Univeraity, Wellington, New Zealand. He states: "The size of most
large lakes in New Zealand--e.g., Wakatipu and Taupo,~~has clearly
-been reduced by filling and lowering of the outlet." This is certainly
true, and especially since the close of tha “Ice Ages"™ but what about
the old outlet at Ringston thru the Mateura River. What about the
plain glacial evidence that the ice once stood 1500 feet above the
prosént lake level. 85 sees this glecisl evidence and points out that
the ice was once piled deep in this glacial valley gouging out the
leke bed 1242 feet deep, the bottom being 227 feet below sea level,
but like all orthodoz geoclogists he has notexplanation for the grest
accunulation of Pleistocene ice or why it melted so quickly. In _.
typical fashion, he overlooks the anomalies and gives the natural
wvonder a name. Because these lakes are at the foot of mountains (he

cites other gimilar ones in the Italian Alps and in Scotland)--They
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are theref>re termed piedmont lekes ." The word Pledmont is the

name of a section of northern Italy lying at the foot of the Alps.

Turin is the capital city. Hence any geological formation at the

foot of & mountain i{ncluding & lake can be called a piedmont. This

1s the modern scfentific method. b ff 3
Our explanstion of what happened at Lake Wakatipu some ten or{ )

eleven thousand years ego 1s & good deal more coumplicated than Dr.

Cotton's. When huge gleciers filled all of the valleys of South

Islend, this ares was only 800 otlu from the old Antarctic eircle.,

Bow it is 1400 miles from the present Antarctic circle. This made

for s much greater snow sccumsletion in & naturally wet climate.

The greatsst ice accumilation in the morthern hemisphere, other than

Gresnland, is in the first 800 miles south of the Arctic circle along the

Aleskan end Cansdien Pecific Cosst. Parther south, the high precipi-

tation turns to tuln Bo south Island was 1n a fine location ﬁa:

ice, The great meqm gucur tlllt

then filled dusnlhyhdpuhdcmtwlm otrockdebru

into the turn of the vlll-a"hatu Quntnlnoun now ctnnds (Bee

rMg. ,) Another lnlllor hanging glacier eou!ns down from the

northeast and heading in what is mow called Lochnager, produced a.

further demsing of the headwaters of the Kevareu River, which was

probebly no more then & tiny stresm. The main meltwater flow of .

this whole glaclal.couplauzﬁtnanld out through the Mataura River.

Here the valley is adequsts to taks the flow being about two miles

vide at Kingston end widening toward the south. The Kewareu River

gorge, on the othar hand, showe o sign that glacial ice ever pessed

thru it. It is a typicsl straight-walled river gorge of V shepe with

meny narrow deep stretches where the walls are verticle cliffs. It r L€

does show the evidence that tremendous volumes of flood waters did
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pass through this gorge. At one point in the canyon just below

the bridge, there is a field of huge boulders that were deposited
here on the inside of the turn, and high abwo.(l eatimated three
hundred foet.) there are numerous gravel terraces marking the

extreme crest of the flood. This particular area in the gorge cannot
be more then 800 feet in elevation because the surface of Lake
Wakatipu 1s only 1,000 feet asbove sea lavel.

As we have indicated, before the cataclysm changed the prevailing
glacial condftions, this great glacier was slowly digging itself iato
‘the earth and pushing the rock debrie ahead of its snout down the
valley past Kingston. During the sumwer season the meltwater no
doubt produced a wide flat flood plain from side to side of the valley,
thmmﬂoﬂmthﬁmmmmumxm‘a
tremendous load of gravel end other debris that was dumped cn the
snout of the glacier. Much of the water entering this valley may
have svept over the glacier and passed on down the Kewareu River,
mmm;d«mmm. For a time, the msltwater
seems to have dreined through both rivers because the fossil river
channel that winds back and forth scross the flat valley floor is
no small strean bed. It is ebout 20 fest deep and about 200 yards
wide with steep banks. There is no sign of even a tine etream bed
in its bottom today because being on the tope of the divide, (headwaters
of the two rivers) and in deep and porus gravel, sny rain that does
fall ts svallowed up at once.

o Rffects of this last oceanic flood are seen in many places on ] . {:’
South Ielend, some of which wewill discuss later, but-those of the V‘*‘{":}l .
terminal moraine at Kingaton are of especial interest. Unlike most ( o
terminal moraines which are inverted V-shaped dams of boulder gravel,

this morafne 13 nearly flat on top and slopes very gently for a distance
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of about ten miles down the valley. There arve a few big heaps of s
boulders right at its crest and on the inner face of the dam that ,n’ we
slopes down to the lake, about 400 feet below. There at the foot

of the mountsin wall eand along the lake shore lies Kingston, a little
resort town with one street and one hotel. The highway mounts up the
atesp slope of the moraine and then flattens out in a straight line
down the center of the valley. It should hardly be called a vally
(parhaps piledmont) becsuse the word valley usually indicates a basin
that curves up on the sides to mset the mountain walls, In contrast,
this moraine is absolutely flat from side to side and meets the
smmuinnih at a very sharp angle. Its dovn_mnllopo is
#0 nearly level that the car wouldinot coest when I threw ft out of
gear but quickly slowed down to & few miles per hour. At the end of
this near level -m-mmmlqummmn:-oﬂmu
steeply and the little atresmlets sppear that are the headwaters of
this branch of the Matsurs River. This old glactal dam 1s so emooth,
and level oun top, from side to side, that it reminds one of soae gantly
sloping beach made by tidal waters that have flowed back and forth

for ages. One thing sesms certain, the water that deposited this

vast gravel das sust have filled the valley from side to side seversl
hundred feet deep and then drained off never to return. The fossil :
river channsl d4d not producs the wide valley fill. It merely

carried the meltmater for a few years uatil the Eswarsu had deepenad
its channel to the point where it could stesl the whole production.
This was easy to do because the water was cutting through the old
glacial moraine that had dammed off the headwaters of the Rawarau
River. This old moraine is much in evidence, the local airstrip and
part of the city of Queenstown is built on its smoothly contoured
surface and where the river cuts thru {t, a 200 foot thick section
exposes everything from boulders to fine clay.
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| s
[[,/; Wl .' We arrived in Queenstown about sundowm, found our hotel, and

/ began to enjoy some of the most remarkable and beautiful mountain-lake
scenery to be found enywhere in the world. World travelers agree: Heare
is "Shangra La". Far ewvay from the "howling mobs" of the northerm
hemisphere, it remains unspoiled--a besutiful, quiet little towmn Ao <
(perhaps 1,500 or 2,000 people) around & cove in the lake shore with =~
alltﬂoﬁuﬁmﬂae@yh&h%mlomm_mmly
warm water. Remsmber, it is only 1,000 feat above sea level and the
climate 1s quite mild. Only on rere occasions, we were told, does the
wvinter snow get down to the level of the town, but the towering wall of
wountains fs covered with a thick blanket through much of the year.

The tourists go out on the little wherf to scatter crumbs for the
big trout that have grown tame because fishing is not allowed in the
cove. mumw.mmumum.mmmm
compate with the trout. lmlpuofbtgmqnhmmm
ﬂmuﬂﬂc&ymwﬁnﬂmh&.mﬂnﬂmqﬂua
'mmmmmmmwmmcmpc
.thu.lmemtum-kupmum'sw
Jengesy 12, 19393

ﬂemwmty..uammutotba_cmndmn. but not the
kind of bacon we heve in the U.8.A. Down under, the bacon comes from
down under the hog. Ve would call it third-grade bacon, or the uncouth
ploneer expression,-~"sowbelly™.

Food prices here, we found, wers not very different from thoee at
homs. Everything is higher in these mountain resorts bscause of the
freight cost in hauling it there. Gasoline was 80 cents a British
Imperial gallon and the only service the attendant performs is the
job of pumping the petrol into the glass container at the top of the
pump and then vatching it run into your tank. The rest rooms, you are

told, are down the street at the hotel, {f you don't mind asking.
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We started off at 8:00 AM. on a loop sightseeing trip, beginn-
fng with a return trip down the Kewarau River gorge that we had come
up the evening before. It was just ag interesting, however, seaing
it in reverse, and besides, I wanted to take more pictures of flood
evidence and eartbquake faults in the morning light. At one poiat,
on the inside of a turn in the canyon, there is & huge deposit of
boulder gravel, some of the individual boulders being as large as
small houses. Alooatthupointtheumoldundu.nm:urk
the highwater level when the glacial discharge was at its pesk.
These look to be about 300 feet above the present level of the river
end indicate s flow (in second feet) that must have bosn & thousand
ttm-umtummt.ﬂoodoupa

Anttlomm:lnmnmtmmmm
atmltmo!mlammguughmu. In several pleces
dmxmudmumtmm.m-w:uuu-m
fsult slicing through the bends in the canyon where send end gravel
deposits have eccumlated. Some of these very recent gravel deposits
ere stending se perpendiculsr wells, indicating that the earth shock
éhat produced them must have occurved cnly a few years before, other-
wise local rainfall would have_cut down thess soft sand bauks.

Arriving et Cromwell, we turned back up the north fork of the
Clutha by way of Quesnsbury to the other two big mountain lakes of
this vicinity. The larger of the two, Lake Wenaka, is sbout 30 miles
long and 8 to 10 miles wide. Just over & mountain ridge is Lske Hawves,
sbout half as large. Like all the other lake basins on South Island,
these lakes were once filled with big glaciers and each has {ts hugs
teruinsl moraine that forms the dam at the foot of the lake. Ome of
the glacial features that seem to be lacking in most of these glaciated
lakes is the lateral moraine. Wa drove for several miles along the
west shore of Lake Wanska without seeing any eign of glacial debris,
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Only polished granite side walls of the mountain that formed the
western shore of the lake.

On our way back to Queenstoun, we took a narrow, less-traveled
road vhich goes by way of the old mining town of Cardoona. We drove
paet be_autitul farms with green fields of alfalfa, big groves of
weeping willows along the river and Losbardy popian avound the farm
houses. Beef cattle were everywhere end 1 was later told that the
biggest cattle ranch on South Island is located at Lake Wanaks and
that they run 17,000 head of cattle on leas than 17,700 acres of lend.
This I can believe, for this area contains some of the most beautiful
mountain pastures I have ever seen.

Our road traversed a series of narrow canyons all pointing south-~
up to the headwaters of one and down the next in a sort of roller-coaster
fashicn--until we reached the high pass overlocking the Queenatown
valley. This pass st 3,660 feet 1s the highest roadway in New Zesland.
The road dascends 1o & sig-seg course down a very stesp mountain 2,600
fost to the valley ferms below. It is & grand and spectacular view [ .
from this pass across the alpine pesks of New Zealend. I locked care-
fully for any sign of oceanic flood gravel iu this pass but found
nothing but hard schists. m.nnldmu that the oceanis flood
waters never veached the heights here thet they did in Borth America.

'/c(fé"

In all of the big open valleys at elevations below 1,200 feet, there

are vast gravel bars and river terreces indicating water flow meny thousands
of times as great as any that could possibly flow there now. Mona
proceeds inland from the east coast the lava wountains give way to

ridges of softer echist that dip steeply toward the east. The schists

are inter-bedded with softer shales vhich have eroded sway to form the
valleys batween. Perhaps this existence of softer rocks allowed the
glaciers to cut much deeper than is usually the case so that many of

the big lakes have their bottoms below sea level. This fact, end the fact
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that there was no steep gradient to the sea, caused the inland
glaciers to remain fixed in their beds when the ehift in polar axis
of the earth took place. One of the interesting facts about these
big valley glaciers is the almost complete lack of lateral moraines
along the shores. I don't know why this should be unless all the
rock debris of the lateral woraines is below lake level. Hare,
as in our Great Lakes of Morth America, the thick toe in the lakes
wag last to melt. At first, with the great weight of ice and little
1f any water, the ice rested oo the bottom, but finally, when emough fce had
melted off the top, the giant berg would float in ite basin and keep
1ﬁhddnnm. In our own Great Lakes, at about the same
elevation, mmwm:mmymmmum
£111ed in sgeinst the remaining thick ice with sediments, piled highest
against the 1ce. As the 1ce melted back, this higher ridge of sediments
beceme the shoreline so that nov we have the unusual conditicn of &
mwumum-mmmu-tqmmumqmm
away to the eouth.
denuaxy 13, 1939+
We ordered an early breskfast (7:30) and got ewey at efght o'clock
for the southern lake country which is on the road to Milford Sound.
The esrly morning mists were bresking sway from ths mountains and the
patches of sunshine on the yellow grain fields against the blue of
thtmmmm;dthowuuo!tho_m.mﬂum&mot
pioss and Loabardy poplars, mads & sight that X shall never forget.
What sets Queenstown spart from other mountain resorts I have
seen is the peaceful farm-home setting: The tall, graceful poplard @LUM
bending in the wind, the stiff-backed pines around the red-roofed
ferm houses; the family orchaéde and flowsr gardens; the green alfalfe
fields mixed in with the yellow of the ripening grain and the cattle
and sheep feeding in the pastures. A man ceme galloping dowm the road
67~



toward us, riding bareback and csrrying e shovel over ona shoulder.
Probably a neighbor had phoned to say that his irrigation ditch

had broken and he had not taken time to saddle his horse or put on
a hat. If only I had hed time to take & picture of this rider, dark
against the morning mist.and sunlight, with back drop of fields,

mountains and lake.

We were traveling along the south arm of Lake Wakatipu toward =

Kingston. The road eeldom gets more than g hundred feat above the TR et

shore and the view across the lake to the high mountains beyond is
ever-changing snd always beautiful. We saw the touriet steamer making
its way down the lake on its deily cruise. I stopped several times to
take pictures of the Remsrkables with their meny high peskk peering
thru the clouwds. it slvays seams to me that mountains look twice as
mumqmmmmmemmmuuua

few moments and the high sumits eppear. A flock of goesa stood in J)

mnumzuuut__mmm-qm:wpum. iIts always
acqumﬁmmmdwm._um.mmum
your friends, you get to your fest, go to the screes snd point out those
grey dots that was the biggest buch of gecda yuii ever saw.

Most of the mountain sides around the lake are covered with a
large bunch grass that fs called tussock grase. It grows in heads
sbout 12 to 18 inches in diameter and perhaps twice as tall when the
seed stalks develop. Since we were there in the dry summer season,
the grass had turned & golden color and waes very besutiful in the
late afternoon sun. It is not a very good pasture, we wers told,
because it !.u-ao coszee lmtthso_hup"mdomtt for their high
epring pastures. It algo provides a good sub-surface for skiing in
the winter, baing much leas dangerous thaan hidden rocks or tree stumps.

The timber on these wountains is very sparse aud not to be compared

to our North American forests,
=68-
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We reached Lake Msnapouri at noon after traveling through some
pretty dismal swamp country where many thousands of acres of brush-
land had been sprayed with some chemicsl to kill the brush. This
area was being opened for farm reclamation. It is government land
which can be “taken wp" as farmlend by the citizen who will live on
it and develop it. Ths brush was & dead dark browm color and wot
very besutiful. )

Lake Manapouri is considered to bs MHew Zealand's wmost besutiful
laks, according to the tourist buresu, but we thought otherwise. It
ie only 500 foat sbove sea level and, except at the north.end, the. . .
mountains surrounding it sre mot high. The adjecent rain m:f/ue
very dense and ovarhang the shore in meny places, vhile the water itself
1s so filled with vegetable matter that it has a color similar ¢
very weak tea. The voad resches the lake at its lower end where §t
cuts through the ususl morainel des in & desp quist river almost ss
sxooth as glass. Meny plessure bosts were tied slong the shore or
anchored along & bend in the river and there was one store, & public
canp ground and, I thiuk, & hotel scuevhere nearby though we didn’e
sea.it. Ve wers told that it was possible to _go down ths river to .ths
ocean in & shallow draft boat but not easy to come back up because
the river widens out into many shallow channels and flows more ewiftly
48 1t oears tha head of Dusky Sound.

The waters of Loke Te Ansu also drain into Manspuri through &
narrow canyon about five miles long with a drop of 90 feet in elevation.
Those who liks to live dangerously shoot the rapids through this
- canyon., Our vroad followed around the east shore of Manaspuri some
distance back in the scrub forest and nothing much of interest vas
seen until we suddenly emerged on tha ghort of Lake Te Anau.

Here we found a 1ittle town and a resort hotel called Te Anau

vhere we engaged rooms. It was etill early in the afternoon so while
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Mrs. Relly did some much needed washing and ironing I went down to

the dock and talked with the captain of a trurist fishing boat.

After a bit, two New Zealanders came along and the four of us discussed
hunting and fishing and politics for about two hours. The captain
told us that deer were very aumerous and quite a pesat _eo that two
government deer “cullers" had beent kept busy killing deer for more
than five years. A year-long contest between them had resulted in
each killing more than 1,200 deer, with the winner, as X remember,
holding the record of 1,238, If the “cullers” culled deer 300 days
out of the year this would require more then four deer a day--a pretty
good deer story in eny lend.

The captain had taken three deer hunters across the lake a few'
weeks before for a week's deer hunt on top of the mountain. He pointed
the plece out to us--open grassland at the top of the mountain across
the lake. This mountatn is sbout 2,300 feet high end the top 500
foot 1s covered with & coarse grass from four to five feet high. The
m:.mm:of steep mountainside down to the lake shore 1s
covered with & rain forest so dense that a hunter must hack bis way
through with a machete. The captain had started his husters up a rock
creek bed and they did the rest. Ee ssid that they only got seven deer
becasuse it rained most of the time and they couldn't see the deer
anywsy, the grass was eo high. The way to hunt deer uwp thare, he allowed,
was to roll & big boulder down the mountain through the tall grass and
vhen the bucks started jumping, shoot ‘em on the wing. I asked him
how much be thought it rained on the mountaintop and he thought maybe
100 inches & year.

Back to the hotel for dinner where I heard about an evening boat
ride across the lake to the Te Anau Caves. Hrs. Kelly did not wish
to go 8o I grabbed my ratncoat and hurried down to the dock. We sailed

at sundown and started eastward up the lake just as the nearly full
=70~



moon was rising.

Lake Te Anau fs the largeat lake in New Zealand, although only
a little larger than Lake Wakatipu and two or three others, and like
all the other glacial lakes it is very deep, the bottom being nearly
350 feet below sea level. The east shore of the lake 1{s relatively
straight and slopes away quite gradually, but the west shore 1is made
up of four big fiord-11ke arms that extend back 10 to 14 miles into
the high mountains of the western coast range. These nrms of the lake
are ineed picturesque, with very ieeap £otest-merad walles and snow
poka at their heads. With a suttable boad and privisions for atout
two weeks, ome could ml.ly explore thc 200 miles of shoreline, with
plenty of trout and venison for the campfire cookouts along the way.

(See Fig. ) )’Mf

Anwelettthedoekndbagmhpulldutﬁantheahm, K wvas

atruckbythesutrcueugularuyoftheoldhhahouuumsalong
the east shore of the lake. (sul‘!.s, .) !‘haymstxtn
m.umemtmmtmmmnw“wlm,
mm««m.bmummtwmmumafaem
mthmastupsmopnlmthamdofadelta. theotherfihbelw.
dmmlb.lonchohhahou.mgulnhdtn:iubutduauhet
mmtmhmhhtghtmmmmsuﬂm As one
progresses up che lake thuo Pletsm terucea sepaute into tongues
thntmtwelahshonumnslepomtmsdmsm nachmsu
is separated from its ni;lﬁot by a aood-sued creek. Apparently
vhen the ocean flood water cams in over this comparatively low land it
carried plenty of gravel. The up two terraces repregsent the first
onrush of water carrying the top gravel deposits to an uneven height,
according to the topography. As it came to a stop, it dropped its
heavier elements and then started back to the sea with increasing
momentun, smoothing out the big number two terrace in a wide even line.

Succeeding and returning waves p;oduced the next five terraceeg, each
- L’
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a little smaller than the last. The solid mass of glacial ice that
filled the lake resisted this onslaught of water and the steep mountain
wall on the west side of the glacier could not retain terraces so they
were swept smooth, Whatever gravel settled into the crevasses oftthe
glacier sank to the bottom when the 1ice melted. The total beight of
these terraces shove the lake I would estimate at about 300 feet with
the first end second terraces (from top) representing about two-thirds
of the total hefght.

After a boat ride of about two hours we arrived at a little pler
vhere all hands went ashore. Somebody startel a gasoline light plant
generator and we followed its string of lights- through a thick beach
forest for about 100 yards to the entrance of the cava. We entered one
by one, having to stoop over until we Gould touch the floor with owr
hands. Inside the roof was higher and wo followed the guide up stairxways
and arcund corners until we resched what turued out to be a boat landing.
Abigamofumm&uuhﬁacm.mumamnm
up the moumtaingide. There are many whirlpools and waterfalls and 1t
'1a necessary to about in order to mske cnss self heard. The boat ook
about a dozen passengers down a corridor while the rest waited their
turn. We then climbed another stairway snd walked through more passage-
ways before getting back to the stresm sgain where we embarkdd a second
time for the final boat ride. This last big cavern is about 300 feet
long, 30 feet wide and perhaps 13 feat to the ceiling. Along one wall
a vope has been attached to iron spikes driven in the limsatone, and
as in the Waitomo Caves of North Island, the guids pulls the boat along
by means of this rope. Lauterns and flash lights of all kinds must be
shut off and the guide admonishes emeryone to kesp silent because the
light of a match or any unusual noise will cause the glow worms to
tura their lights off too. Soon the whole roof of the cave was seen
to be lighted with thousands of tiny lights spaced hardly more than an

foch apart. The glow worm‘s light pulsates to a tiny degree, giving
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the effect of stars twinkling on a dark night.

Ou the return boat trip down the lake, the crew served tea and
biscuits, and some young folks gathered sround a ukulele played by
a Maori college boy and sang songs while the wind whipped wp & good
set of vhitecaps to glisten in the moonlight.

Jspuery 16, 1939;

Ve headed for Milford Sound sbout 8:00 &.m. with the sun shining ln
and white clowds_floating sbout the mountains. The road begins to
climb soon after it leaves the village of Te Anau but continues along
the lake for soms siutssn miles before it turns inland and up the
Eglinton River valley. Thie shoreline drive is one of spectaculer
views across the lake to the three big fiords that push back into 0.t
the high mountaine in Yosemite-like canyons. ]

The Eglinton River flows through & narrow glacial valley sometines
called Canyon Valley. It is & tres lined mountain valley with a
mummmmmwmammmu )
mounting the walls of the valley on either side. We stopped at p (ﬁ;@w
place vhere soms very large beech tress were growing on the edge of
s meadoy in the desp soil of the valley floor. They wers huge
trees and formed & dense shade. I went in smong them end took some
pictures back toward the sunlit meadow. There was much old dowm
tinber, moss and leaf mold dut no green plants growing in this deep
shade. Farther up the valley the road passes through some of the ~
finest beech timer in New Zealsnd. humram!dltamchwmdy‘-‘w
and the underbrush and ferns is as dense as jungle growth. Many
trees in this ares are tall and straight, with trunks of 6 to 7 fest
in diemeter and perhaps 1350 fest tall. At many points along this
rosd one catches glimpses of the high enow peaks of the western
range that peer over the derk forested rim of the valley.
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Near the headwaters of the Eglinton River the road passes by
three small glacial formed lakes that are now surrounded by dense \7\"* j“LL
beech forests. From here the road passes over a low divide and into
the headwaters of the Hollyford River which {t ascends for a few

.
A

miles to the entrance mouth of Homer Tunnel. This last few miles is ?’V ¢ (eere
very spectacular alpine country. The trees are left behind end \
granite cliffs take their place, rising sheer for a thousand fest or

more in many places, with water falls pouring over the cliffs from
the snow fields and small glaciers above.

We had to wait for avhilesat the portal of the tunnel for the
last outbound cars to come through. A sign warng the traveler that
he may not enter the tunnel until 10:35 a.m. and el} joutbound travelers
must be through the tunnel by that time or wait until 3:00 p.m. 1t
is & downhill tunnel with a 10 per cent grade tovard the Sound, and
1s quite rough i{n spots because there is considersble water running
and the inevitable ditches are cut across the gravel rcsdbed that
was 14id on the solid rock. In ons place a small river leaks through
the roof of the tunnel. It & a little frightening to hear all this
watsr ruabling down over a bit of tin roofing.

On emerging from the west portal of the tunnel, one enters & new
world. Here it rains as much as 300 inches a year and the growth
is truly jungle-1ike and tropical, even though it is 46 degrees south
of the equator. The latitude of Milford Sound could be compared to
that of the Columbia River on the Pacific coast or to Nova Scotia on
the Atlentic coast--but how different the climates:! Here tree ferns
and glaciers come down to salt water together, the only place in the
world where this occurs. The two islands of New Zealand, 1f placed
in the same latitude north as they are south, would extend from
Portlend, Oregon, to Los Angsles, Caufor_nla.
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The mountain grade down the cenyon from the western end of the
tunnel 1s very steep (requiring low gear either up or down) and
quite narrow. Running water can be heard everywhere--from the cliffs,
from the torrents below, and even dripping from the trees. Melting (PLLM'
snow was the main causs of this when we were there, for we were
fortunate in hsving relatively clear weather. But even so it was
alternately raining and clesring every few mintues.

homdataplmmt-mdmmw.al_m%w
muammmmnmnl'mm,Mmum
bresks through a herd sandstooe ledgs. A good trail lesds about
mmmmmnuauwmmm.‘m
'uulum-tth“tm&uuﬂ'nwtolﬂmmu;'
Ratherine couated seven different veristiss in cue spot. The beach
troes were very besutiful, too. In the fog end mist many of thess
gtent trees loomed black sgainst the eky, their suarled branchwe and [ .
feathery foliags reminding one of the tress so often sesn in Japinase G’L
Sotnte 5 e il Gl i & ek e

¥e reached the hotal at the head of Milford Sound about 11130
' end found our accommodations weiting for us. This was ons of tha best
and most modern hotsle we found saywhers om our trip. The old hotal
bad burned thres yests before and the tourist Duresu had built & new
and modern cne. Every room had a bath and & picture window looking ocut
over the sound to the megnificient msountains beyoud. The weals
and other accommodations weve excellent and our caly sorrow was that
we could not stey & full week. Surely there is no move besutiful
place in the world than Milford Sound. Sitting in easy chaire by the
window, we could lock out on a green lewm, a colorful flower garden
beneath a giant beech, and beyond, the deep blue weters of the sound
vith the fairyland mountains rising sheer from the water's edga.
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Milford Sound 1s & fiord ebout 10 miles long extending back into
the mountains which rise directly from the coast. It varies in width
from two to three riles but looks much narrower because of the sheer
mountain walle on each side which seem almost to awerhand the water,
The gigentic glacier that once filled this mountain canyon and its
tributaries gougsd out the hard vock to & depth of 1,800 fest below sea
level at the head of the sound and carried the rock debris out to the
mouth of the sound where it left it in a terminal moraine that rises
to within 250 feet of the surface. §ince gleciers build U-shaped
vialleys with nearly vertical sides, ths water of the sound 1s almost
as deep right asgainst the shore as £t is ocut in the center with the
result that ships cannot find bottom to anchor in Milfrod Sound.
There is one smsll cove, called Harrison Cove, vhere small and medium=
size boats can anchor. This is at the foot of Penbroke Pesk, 6,710
'!utmelmuw.mmmoluurwtn sumnit,
This glacier has ground wp the rock snd produced the fine sediments
that £111 Harrison Cove and thus produced & smmll anchorags. Several
of the big world-cruise tourist ships are now coming into Milford
Sound each year but they cammot snchor to allow the tourists to go
ashore. In time this will no doubs be remedied by docks along the
shore at the head of the sound where the land at the mouths of the
entering glacial valleys is flat.

Jdapuery 13, 1959;

We ware up esrly to see the morning uists bresk swsy to a very
beautiful day. At 9:00 a.u. we were down at the boat dock ready for
the boat trip down the sound and back. It was here that we saw the
fruit pigeons and the pull-the-cork bird. The latter, e bird ubout.

thaaiuo!adm.m.mtmmmlmm“tofwumg
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a cork out of a bottle and then allowing the liquid to gurgle out
into the punch bowl. The boat landing is at a tiny cove about a
halfemile sround the edge of the sound from the hotsl and everyone
must walk because there f{s no place to park a car at the dock.
¥rs. Kelly's knee was not working well, so I drove her to the dock
and then returned to tha hotsl to park the car. I then joined her
on the dock sand we fought sand flies until thobontu,nrcdyu
depart.

It seemg that even in this paradise thers must be at least one

rf

evil thing--the sand fly. Ule whole history of Milford Sound is

fntersperssd with stories sbout the eand fliss. They are extremely
suall and Dite 1like 1ictle devils. They are in your ayes, ears, and
nose, and bite your enkles constantly. At firvst you think the other
touriste are waving at you with Geir bandkerchiefs, but you soon find
that they are only fighting the sand flies. The only place one is
safe from thes is n the hotel or out on the sound in @ bost.

The boat ride down Milford Sound to the ses 1s beyon§ the power
of worde to deseribe. Mitre Pesk rises on the left 5,560 feat above
the desp bDlus waters of the sound. This is said to be the greatest
sheer rise fron ses lavel of any mountain in the world. At firet,
when the boat lesves ths head of the sound, Mitre Pesk sppears as
an scute-sngle pyrsamid, but as you proceed down the sound {t is seen

to be s long knife-edged ridge. Across from Mitre Peak is Lion Peak, 7;/

d)ulzu-—

so nased becsuss it looks 1ike a large mened lion sitting on its ) "(';'JLJ
heunches. Above and beyond is Penbroke Pesk with its glacter, and =
snow fislds on the more distant pesks. IThe boat proceeds dowm the
south side of the jsound and returns along the other shore.

In some places sheer cliffs over 800 fest high actually overhangd

the water but mostly the walls of the fiord rise at an angle of

] T=



about 75 to 80 degrees and are covered with ferns and trees and other
vegetation of many kinds. When the trees and otha™ vegetation grow
to a certain size, the deed weight is such that the roots can no
longer stand the strain; then enow or misty rain adds the weight
that starts a lendelide and down it goes into the waters of the
aound, leaving a narvow wvhite scar on the fock. In a little while
nature starts to cover the scar with moss and lichens which teke hold
on the rock. Then ferms get rooted in the woes and finally shrubs
ant trees begin to grow end the oycle repeats iteelf. The effects
of these landslides, which might better be called plant slides, can
be seen in all ateges of the cycle from bare rock to grown tree cover.

Theve ave five good-sized waterfalls along the shres of Milford (
Sound and many hundreds of 1ittle streams trickle down the cliffs (}-
until a sudden veinstorm turns them into lesping waterfalls. Ve were
told that on clsar days immediately following heavy rains that the
falle are xveally spectacular. At ocas point the captain brought the
boat right up to the cliff, telling us over the loud spesker that we
were looking up a sheer 1,000 foot cliff vhile below us was over
1,000 feet of water.

A little way bayond the boat landing (sbout a quarter of a mile)
a large vatarfall lesps over the cliff fromsabout 500 feet above
where a hanging glacier once pushed its debris into the mass of tha
main glacier. At the foot of this cliff in front of the waterfall {s
a litle rock delta that is now covered with trees end all manner of
ferns and grasses. The walk around the foot of the cliff and across
ﬁu lictle drlta to the foot of the falls 1s one never to be for-
gotten. The mist from the falls {s continual, even vhen the rainfall
in this super-wet climate ceases for & few deys, and the result is @
hothouse~11ke fernery that is truly exotic. The trail proceeds through
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trees and tree ferns until the mist becomes so intense that the
larger plants can no longer stand it and they give way to swamp
plants which normally grow with their roots and leaves in water,
but here they grow on granite boulders saturated continuously with
rain and mist from the falls.

The wind came up as we returned up the sound and the captain
told us we had been very fortunate to have had such & fine sunny
morning with the tops of the peaks in view and a smooth trip on the
water. Many people, he said, spend two and three weeks at Milford
Sound and never see anything but rain and fog.

After dinner (about 8:00 P.M.) I went for a ride in a light
plane which makes an eveni.ng trip up the vaelley to Southerland Falls
when the weather is good. It was a four-place plane and we had a
full load: I got the front seat because I was taking pictures.
We had to wait a 1little vhile for the other _nopuueaa'e_ulad! '
" thought to avoid the ssnd flies by getting into the plame. However,
the sand flies had gone to bed on the cockpit floor and they immedistely
came to life and started chewing on my snkles. . mh% assured me
that they much preferred a tender tourist to a tough New Zealander.
I was hoping that the late passengers would be & couple of nice=-locking
girls vith tender 1limbs, but no such luck--only a couple of Australian
farmers. . _

The airstrip points down the sound to catch the prevailing wind
but the pilot mrne'l&}mediauly upon being airborne and ﬁelded for
the cliffs. He e:phfned that the updrafts along the canyon walls
make climbing there much easier and so with only one turn around the
valley floor he was up about 2,000 feet. He then headed up the main
‘asmalley toward Southerland Falls, passing in front of five large glacial
valleys which enter the main valley from the west. The opposite side

of Southerland Valley is just a straight wall without any canyons cutting
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back into it, and the bottom of the valley is so nearly level and

so little above sea level that the river meanders back and forth in

a most fantastic forwmation of loops. 7The Milford Track (trail), which
comes over the pass from Leke Te Anau, follows down this valley, but
it 15 such a long journey arocund all of the loops that the usual
procedure is to call the hotel and have them send a boat up the river
to pick up the less hardy hikers at the rest house.

These glacial valleys are certainly remarkeble for uniformity
of shape. Each 1is a perfect U in cross-section and the ridges which
separate the valleys are inverted V's, each with almost a knife edge
at the top and hardly thicker through at the bottom than they are
tall. PFour of the five eide canyons entering the main valley are
carved out to almost the same depth as the main valley and the fifth
is a hanging valley that ends in a waterfall jumping over a cliff
about 500 feet high. A solid forest covers the floor of all these
valleys and each has 1its meandering etream in the center.

Ve flew up the west aide of the main valley, across the mouths
of all these sids valleys, and finally reached the head of the main
valley where Southerlend Falls leaps out of a glacial basin and in
thres flights descends a vertical distance of 1,904 fest--the highest
vaterfall in the southern hemisphere and the third highest in the
world, It fs framed in a perfect setting at the head of this
wagnificent valley and spills out of a beautiful circular lake
(Lake Guill) which fills a glacial cirque, the extensive snowfields
beyond providing abundant water for this scenic wonder and making
the picture complete.

We returned dowm the valley at the altitude we had reached over
the falls. The pilot said it was poor walking below and he wanted
to keep plenty of gliding angle. I had been shooting pictures almost

continuously but when I got back to the hotel and examined my camera
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a little more closely I found that the film had stuck and that the
perforations were stripped so that all my beautiful shots were on
the same picture.
Janysry 16, 1939;

We left our pleasant hotel room, its lovely picture window and
that magnificent view down Milford Sound, with a certain sadneas and
regret. Except for the sand flies, the place seemed perfect. We
started up the road toward the tumnel sbout 9:00 a.m., the little
car pulling the grade quite easily, most of the way in second gear
with only a little low-gesr work o:? 3 gfms} places.

Ve traveled through the long, derk tunnel and down the mountain
on the eastern side, ths road looking quite diffexent as we procesded
in the opposita direction. We stopped at the Te Ansu store for lunch
food end then found & picnic spot along the shore of tluhh.lbut
the wind came up and & storm was threatening so we took off for Dunedin
vith our sandwiches in our hands. We took time, however, for & few
more pictures of the very beautifully terraced gravel deposits along
the south shoxe of the laks. These terraces, ss I mentioned esrlfier,
sre alwost as smooth and regular s a staircese, except that each of
the first four ie s little higher than the last, then the fifth is a
big one almost equal in sise (depth) to the four below. The top terrace
has e reasonsbly even frontal slope but the top 1s quite uneven, just
a series of gravel mounds that blend into the mountain side which is
ouly a little higher than the gravel terrace at the lower end of the
lake. (See Pig. /2 .)

The firet thought that enters one's mind on seeing these terraces
is thst they are old shore linss at successive stands of the lake but
this cannot be for several reasons. First, because there 1s no dam
at the lower end of the lake that could have held the water necessary
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to have made the highest of these terraces. The dam at the lower end
of Lake Te Anau is a granite dyke about five miles wide where the
glacier poured over and down into Lake Manaspouri, which is 90 feet
lower. This granite dam is only sbout fifty feet higher tham the
lake and the river now cuts through it in a narrow deep gorge. This
gorge of the Waiau River ie said to be very spectacular and & grest
place for the daring boatmaen to shoot the rapids. Pert of it is so
filled withvhite water that it 1s called the Rainbow Resch. In any
event, there is no sign of any terminal moraine ecross the lower end
of this lake and only & minor one at the putlet of Lake Manapouri.
In general the whole wide valley {s open southward to the sea. Second,
all of the five terrace levels appesar to be the same age. If the
level treads of this staircase were evidence of long stands of the
lake at these levels, then the upper terraces would show mch’great
erosion. This is not the case.

The surface of Lake Te Anau 1s less than 600 feet above sea
level and its bottom is said to be more than 350 feet balow sea level.
Dr. Cotton sttributes this great depth to “deep gouging by piledmont
glaciers s sluggish type couman at low levels during the Ice Ages”.
He does not mention the gravel tarraces along the shore of Lake Te
Anau, but he does describe South Islend ap the "land of terraces"
and goes on to attribute them to be the work of meandering rivers,
and lesser streams.

These old terraces are such an outstanding feastre of South
Island that they could hardly be uissed by & layman who had any
interest in the natural landscape. Dr. Cotton in his text book,
ELEMENTS OF GEQMORPHOLOGY, devotes an entire chapter to "River Terraces
and Incised Meanders', and illustrates the text with many fine photo-

graphs . His explanation 1s strictly orthodox: Starting with an

¥“See ELEMENTS OF GEOMORPHOLOGY pages 240 to 250.
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ancient, smoothly eroded land form, (which, of course, he camnot
prove ever existed) he has sluggish rivers cutting meander loops
across the landscspe to the sea as this land is slowly elevated.
The gradual elevation causes the rivers to cut (incise) and to form
banke that later become the steep slopes of the terraces. Then he
requires a long period of drouth or cessatfon of uplift to produce
the flat part of the terrace, followed by another period of uplift
eand incision,~-another cessation of uplift, and so on until the five
or six terraces are formed as we now see them. This explanation is
in accord with sccepted theory but what are the physical facts in
the field?

As 1 have indicated, the upper terraces appear to be just as
young as the lower ones end the rugged mountains sbove them doinot
indfcate great &ge or an ancient landscape wherein the first and
highest terrace could have been made by & mesndering river. Meny
of these river valleys are five or six miles wide with the hugs upper
terrace following along either aide of the valley. Why was the upper
terrace alwvays the largest and why do the succeeding lower ones get
progreasively smaller finm height and width? Why is 1t that the present
river {n the bottom follows a relatively straight course, without the
mesndering loope which he says formed the upper terraces? Why is 1t
that the terraces have retained smooth fronts without many indentations
from the ends of the loops cutting into their banks? 1Is there any real
proof that a stream so nearly at grade can cut the walls of its valley
wider and wider? How about the meandering loops of the San Juan River
in Utah or the loops of the Brazos River in Toxas? Here deep, narrow,
loops have been cut in the hard sandstone with no terraces formed at
any stage in the past. How is it that many of these New Zealand
texraces are covered with cobblestones two to six inches in diameter

when the meandering river alleged to have made them could not possibly
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carry anything but the finest silt? In some of the wider valleys,
such as the one in which the town of Lunsden is located, this
widespread deposit of coarse gruvel is very noticeable. The land is
very flat, and yet large fields freshly plowed showed that the soil

is largely made up of stones from the size of a baseball up to as
much as eix and eight inches in diameter. The soil is dark in

color andtthe quality of the crops indicate a rich soil, but certainly
it would never do for growing potatoes.

This same condition of coarse gravelly soil prevails over a
. 5

D

coastal plain is almost as flat as land can get for 15 to 20 miles '/‘L“ é,

great part of the Canterbury plain south of Christchurch. Here the
inland from the coast, yet it is covered with cobblestomes. What
ordinary forms of erosion and sedimentation produced these uniform
beds of gravel? Certainly not the sluggish rivers that cross these
plains. now, nor was it by beach erosion and gsedimentation® I‘£ these
rivers could have brought the stones down from the mountains, most
would have been deposited near the foothills or along the river
channels, not evenly distributed over the wide flood plains between
rivers. Only oceanic flood covering the entire coast plain and
penetrating far inland to the mountain valleys could have scattered
the stones so evenly and produced the terraces and the coastal
gravel plains. No amount of uplift or sinking of the land will
avail in such a case.

As we traveled across southern New Zealand from Lake Te Anau
through Lunsden and Gore to Balclutha, near the south coast, we
saw many examples of this terracing and freak gravel deposits. The
very large terrace (number five) is only found at elevations around
1,000 feet or a little less, but as we traveled across the river
valley, and over the dividing ranges to the mext valley we encountered
it several times. In one such cross-over we came down a side canyon
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into the main valley and in this side canyon we saw a remnant of
the big number five terrace. It lined one side of the canyon

and appeared to be nearly 200 feet high, very flat on tope and of
quite fine gravel content. The rosd followed the other side of

the canyon which was just a steep hillside of native rock, and
below, 2 tiny stream meandered back and forth across a flat that
was no more than 300 feet wide. This little stream bed was only
about 10 feet wide and three or four feet deep, and when running

at flood stage it probably filled its chamnel from bank to bank

and perhaps overflowed to cross over the many loops, but when we
sav it the water was only & few inches deep. The total length of
this 1little flat was probably less than a half mile, at which point
1t broke off more steeply down into the main river valley. The
other end of the flat ends in the mouth of a small canyon that extends
back into @ mountain ridge about a mile and perhaps 800 feet higher
than the little flat.

Are we to assume that this little stream buflt a huge gravel
bar 200 feet high and over a half-mile long, perfectly flat om top
and with a beautifully symmetrical slope? That it did this by
meandering back and forth acm%u narrow flat, leaving all the
gravel on one side (the side next to the main river valley) and
cleaning the mountain side of its canyon so that no sign of gravel
remains there? Obviously this little stream did not produce this
huge gravel deposit. The question then arises: Could the main
river valley, about five miles wide, have produced these gravel

terraces; the upper one about 200 feet high followed by a number of
smaller oneas? Only at Lake Te Anau did I count 6 terraces. These

other higher river valleys do not show all of the terraces at any

one location because they are extended along the whole length of
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each river valley. Again the answer must be no because the conditions
required and the time element involved make it impossible. Let us
look at the conditions required.

Remember that the orthodox theory requires an old landscape, an
agraded stream looping back and forth across a valley that is so
nearly flat the water can scarcely flow. Then a very slow uplifting
of the land must begin. The river cutting down to form the terrace
slope while at the same time the loops move downstream to grade the
vhole valley floor from side to side until we have a 200-foot high
terrace. Then we must require a cessation of uplift for a considerable
peréod of time and d reduction of river flow of about 75 per cent so
that the flat top of the second terrace cen be made and vegetation
allowed to grow upon it. Then comes the next slow uplift and the
cutting of the next lower terrace face followed by another reduction
of flow and a second hesftation of uplift and so on for all of the
lower terraces. To make these requirements of climatic change and
elevation even more imposeible, we must realire that these terraces
are at a more or less even elevation all around the southeastern
end of the island and that they follow the contours in and out of all
of_ the many river valleya. Thus the orthodox theory requires that
the land was uplifted in this irregular band all around the island
while the coastal plains adjoining were at the same time gently
lowered so that the rivers could reach the sea without cutting deep
cenyons. What the high western meountains were doing at this same
time is a moot question. Perhaps tipping like rocking chairs,
dumping their glaciers in the oceaﬁ atid"shen accummulating more to
be dumped again, in a few thousand years. I add this facetious
theory by way of showing that it is €ugy Yo propose a theory but

aomethmg else to prove it. Stated in simple homespun language it

sounds silly, but dress up the same statement in the Jargon of
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science and it sounds important.

What orthodox geoiogy does in the case of the sd-called river
terraces, is offer a theory (based upon a mumber of assumptions
none of which can be proven) ss if it was universal and asble to fic
all conditione. They meke no effort to apply their theory to these
aepecial terraces, to see if it fits the phyeical evidence as there

found. Apparently they do not pay
in the field or reason about

attention to the evidence

nature operated. The trained
geologiet goes into the fie » Bees the terraces and knows at once
river terraces made by incised meanders.
be dont is to make a geological map indicating
the area covered by said terraces. To etart with
work back in time, step by step working out all of

the fanc m-mmmoummrummumuu

The oaly thing left
in pink ox

the present

to follow out his theory is too much trouble. It s
sasier to jump to orthodox couclusions.

We arrived in Dunedin about 3100 p.m. and were surprised to find
such & fine large city. Ve lesrned that the population is about
100,000 and that it was settled by the Scotch end still remains:
mostly Scotch. Wa sew & few Chinese, who spparently came early in
the Gold Rush era.

We registered in snother Grand Hotel end parked the car around
the next block in an alley. We did 88t a room with bath, probably
one of the few in town, and 1t was obviously a recent addition. The
hotel had been built in the early 1880's wvhen BEngland ruled the seas
and there was plenty of money for foreign expansion, especially ia
the Bnglish-speaking colonfes. The Btock Exchange Building just
&cross the street had b large 1885 on the front. It was a very
ornate building with much cut stone, granite coluwme, colored windows,
iron grill work and other gingerbread that would cost millions to
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build now and was not cheap in those days. Judging by the number
of fine old buildings, this was a large and important city in 188>,
a bigger city than San Diego was, for example, in 1935. In 1885
Dunedin was 50 years ahead of San Diego and now San Diego is nearly
that far ahead of Dunedfin. Why? Probably the fading of the mother
country after World Waer 1 and perhaps too much Scotch conservatism.

The dining room in this old hotel was one of the most depressing
places 1 have ever been in. The ceiling was about 20 feet high and
it had high windows all along one side covered with venetian blinds
that were always closed. Dark and stark and cold and very formal.
The elevator only ran as far as the third floor, the fourth and last
floor being apparently for second-class guests who had to walk up the
last flight of stairs. I walked up in order to look out at window
at the top of the stair well and then I found out why they kept the
blinds closed ﬁn those fine large windows in the dining room. They
looked out on the most awful sootecovered, scwerpipe-infested, dirty
brick wall you cen imagine--the central light well of the building.
dgauary 18, 1959:

After sn eerly breakfast we took the trolley out to the
Botan{cal Gardens where we looked at sequoia trees, ducks, and flower
gardens. I spent about 45 minutes writing up wy geological notes
while Mrs. Kelly walked about these very lovely gardens.

In the afternoon we took a bus tour asround the city of Dunedin.
1 insisted on calling it da~ne-din, to tesse Mrs. Kelly and was
corrected innumerable times for the infraction of the King's English,
{the local people pronounce it de-need=-1in).

The bus driver told us that some 50 years before an American
firm had offered in exchange for a 50-year lease on the haxbor, to
dredge the harbor and cut & channel out to the south, #hus making
the east headland into an island. The local authorities refused

the offer and they have been dredging the harbor ever since. It -§8=



is called Otago Bay and is a long fiord~like channel some 12 miles
long and only about a mile vo two miles wide. A long ridge that

was once an island forms the seaward wall of this harbor. A sand
spit closed off the south end of the channel and it is on this

sand spit and the low land along the mainland shore that the city
has been built. The Americans wanted to cut a harbor channel through
this sand spit, a distance of about a half mile. HNow the New Zealanders
have a continual job of harbor dredging and In addikional three miles
of channel that must be kept open out to deep water in the mouih

of the Fiord., This the driver told us--1 suspect, to please the
American touriast.

One very interesting thing about this city is the strip park
that divides the business section from the residential part of the
city. The hills un the mainland side of Otago Bay rise about 300
feet above the waters of the bay and then slope back gently to a
tableland. 7The business and industrial section ol the city ia
built along the waterfroat on reclaimed land and on the foot of the
hillslope. About half»way up the siope and on its steepest part
a narrow band of park, about a city-block wide, forms a buffer strip
between the city proper and the residential area. Beautiful, usefule~
and practical.

We saw in Dunedin the ollest automobiles (in daily use, that we
saw anywhere down under. Amoag others I saw a 1918 Buick like the
one my Uicle Matt Kelly once owvmed, Several old Hupmobiles, an Oakland,
a Star, and numerous Model=T Fords. Model~A Fords were common, but
later models of American cars are much less numerous tham European
wodels.

Our tour included a trip out along the top of the peninsula that
forms the eastern side of the Otago Harboxr. It is quite high, ebout
800 feet I should guess, and most of the >uter end of it consists of
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small farms and sheep paddocks with beautiful green pasture and
cypress hedges. High on the very end of the peninsula s the old
Scottish castle built by a pioneer Scot who made his fortune in
Australian gold fields and spent much of it on this castle. It
was stared in 1871, took three years to build and 12 years to com-
plete the interior. It cost 125,000 to build. Many of the stonas
for the towers were brought from Scotland and of course all the
furniture and other fixtures were imported. The interior woodwork
is very ornate--circular stairways, doors and wall paneling of hand-
carved mahogany, ebony, and many kinds of local woods. The castle
now belongs to the city of Dunadin and is Mntained by a small
charge made to tourists. On the way back to the city the bus stopped
for tea at the Rhododendron Gardens which are one of the "must"
sights fn Dunedin. They are located near the shore of tha harbor
in a saction .thu wap once higheclases .tcstdentil.al area before the
bay filled up with sand and the ferry boat ceased to ply these waters.
The Rhododendron Gardens had been one of these fine old estates. It
contained many large trees including sequoias and redwoods, all
planted on a steep hillside and along a little canyon where numerous
trails led through some of the most beautift.sl ferns and flowers 1
have ever seem.

Back to the Grand Hotel at 5:00 for the usual dimner which,
this time, included Fish, Hot Joints, and Americanie Ice Creame
Sundae--the latter a poor grade of ice cream covered with a yellow-
green dope that I dubbed baby-beef bile.

"After dinﬁer 1 went across the street to wigit with s Mr. Lowell,
the District Governor of Rotary, South Island. He ran a Fruitary
in the center of the city, a kind of store which keeps open until
9 or 10 o'clock in the summer evenings. He had recently returned
from the International Convention of Rotary &t Dallas and discussed
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with great enthusiasm his trevels in many parts of the U. S. and
egpecially California where he had been interested in our methods
of fruit production and sales. New Zealand farmers do not grade
their produce to any degree or bother to put up & fine pack. He
had been amazed at the high quality of our fruit and I could see
why because Newv Zealanders have made no attempt to improve their
plants. Tomatoes, for example,  are small and warty and the quality
is far inferior to ours. Watermelons, too, lpok as if the geed

had not been selected in 40 years. Neither the outside, the inside,
nor taste is attractive. While I was in the store a young couple
camé in and after much hesitation bought a slice of-untetmalon.

The piece was sbout an fnch and a half thick and as big around

as a small pie. Mr, Lowell told me that they were having another
couple in for dinner and that this small slice would be cut into
four pieces for the dessert. The average American boy would hm
thought it a pretty stingy slice for one person., When I was ready
to leave I tried ¢o buy some fruit for the next day's lunch on the
road, But Mr, Lowell would have none of it. He put up a hand-packed
box of choice fruit and presented it to me-=he said he had received
many times as much in Californis and unnted.to return a little of
the congideration he had received there. The true Rotary spiri
Jenuary 18, 1959:

We left Dunedin about 8:13 a.m. and headed north for Christchurch.
The road follows the coastline but excapt for a few short miles remains
inlancd a mile or two from the beach.

The hills around Dunedin ere volcanic, showing & black lava
rock é4n the fev road cuts that are deep enough to penetrate the
decomposed red and yellow soils and reach the solid rock. Rolling
hills rise 200 to 300 feet in a plateau above the sea and continue
for sbout 25 miles along the coast until the road emerges to the

ocean on sandstone cliffs about 50 feet high. It is here that one «91-



finds the Moeraki Boulders mentioned in every tourist guidbook.
These are sandstone spheres, ranging in size from & pgolf ball to

as much as five feet in diameter. How were spheres formed? Nobody
seems té know how they were formed. Me too! They are unusually
round for such concretions and many show irregular ridge patterns
on their surfaces that remind one of the curved stitched pattern
of a basketball or baseball.

The road soon leaves the ocean front not returning until the
town of Camaru is reached. This is quite a sizable city, perhaps
20,000 people, and is apparently a favortte begch resort. We saw
many sailboats in a small cove and a good many bathers on the fine
sandy beaches. | _. | _

At Camaru the rolling hills give vay to alluvial platn._if--thi.s |
{s the southern end of the plain manttohéd eariier that extends
south along the coast fm Christchurch. .I.n some of the freshly
Plowed fields the laod looks to be half stonss. Along here all the
canyons proeeedins from the mountains exhibit their old river |
terraces, uaually only three or four Ihe uppermost is often 111-
defined but ths next is alvays clearly deftned as to its top (tread)
and 1s always tha hlghest. as to face., The loweat terrace, next
above the present river flood Pléins, has an average rise of about
10 feet and the next above 20 feet. Then a wide tread follows lnd
ends against the big face (riser) that 4s usually higher then the
lower two combined.

Another very interesting feature which I noticed in all of the
river valleys along the 200 miles of this coast between Dunedin
and Christchurch was that each one is cut strongest against the ;il; FI; l—:é—[]
north bank of the canyon or valley. The highway parallels the long
straight coastline called Canterbury Bight about 15 miles inland.

At this distance inland the rivera have cut into the Pleistocene
Q2=



next-to-targest chunk of Canyon Diablo meteorite (from the Arizona
Meteorite crater) in the world.

Our plane took off for Sydney at 5:00 p.m. We had a good view
of the city and took several pictures of the huge reforestation
project just to the southwest of the city. The trees seem to have
been planted in mile-gquare sections with roads between. Some
square were being harvested, the trees having been cut and laid in
piles. As we pasged over the higher foothills of the mountains I got
some very good pictures of big river terraces at vhat vust have been
a similar elevation to those in the south of the island. In a cross~
section of the island through Christchurch to the west eo-ast, Banks
Peninsula represents the 1;va section seen farther south. Then one
passes over low ranges of shales and into schists and gnelsses which
form the highest part of the New Zealsnd Alps. The shales and
achists dip towatd the southeast end then toward the center they
become verticsl and ‘finally the dip changes toward the northwest,

At this potnt a deep and very prominent fauuw extends as far
utbmmmmmmrmedmthelengthofmuw.
This 1is followed by & string of monolithic granite mountains that
rise almost as high as the main ridge, paralleling the trough on the
wvorthwest side. These are deeply eroded puks with much land
surrounding them and extending into the western coastal plain.

As we passed out over the western coastline, I got some good
pictures of old Pleistocene flood terraces far below. There below
was the main river vally and then a minor stream flowing parallel
along the high terrace on ¢he south side. Why it did not jump down
off this higuer parallel terrace and join the main river 1 could not
see from my sky-high perch--17,000 feet. We could see the pyramid
of Mt, Cook far to the 4outh and the general snowfialds of that area,

although there had been only patches of snow on themmountains we had
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just crossed over. As we cleared the coastline and passed out over
the ocean the sun was going down and the vast sea of clouds which
came under us was changed from pink to gold and then to asteely
blue, like & vast arctic ocean of ice. -
Ve made up two hours of time in going west and landed in Sydmey
at 8:10 p.m. Sydney is a very beautiful city whehter by night or
by day and that night the lights of 2k million people were &ll burning

brightly.



CHAPTER V1
EASTERN AUSTRALTIA

Sydnely is the second lergest city fm the British Commonwealth,

a fact any American tourist will soon learn from coantacts there. Its
population is about 2k million people and 1t has one of the finest
harbors in the world the city being spread around it over a series
of gently rolling hills. The big Sydney Harbor bridge, once the
largest bridge of its kind in the world, jotﬁ the downtowa section
with the north~shore industrial and residential area and saves some
30 miles of travel that was once required in gatting around all of
the several arms of the bay. -

In contrest to New Zealend, Sydnay and the other big cities of
mmummmmtmmuﬁp_ummmum
plantsndﬂamdtmiumumdc-un-dypwﬁmt
for the depression years vhen nothing of any consequence was buflt

~—lmxe or saywhere else. The people, too, seem to have s little more
aggressiveness than the New Zealanders.

" The sutomobile is just coming into its own fu Australis and the
s:amratton point {s being reached so far as perking and atreet cspacity
is concerned. It took us & solid hour to get out of the city when we
took a bus to the Blue Mountains. The cause: 20 miles of traffich
with stop lighta. The streetcars have been replaced by busses but
there are so meny of these and so many taxiy ¥hii ereffic is getting

to be a real problem. Sydney has a good many one-way streets now and
vhile this helps it doesn't correct the crooked narrow streets amd
five-point intereections like Kings Cross.

We spent the firast night in Sydney at the big Australien Hotel
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downtown, but were told upon arrival that we could not stay wore than
the one night as they were booked solid. It was awfully hot and we
lay on top of the sheets and sweltered all night.

January 19, 1959:

We found a rooum at another hosel nesr Kings Crose called Hamptoan
Court and in the afternoon took a half-day tour eround the south side
of the city and the ocean beaches on that side. The harbor is enclosed
by two long finger points vhich come close together to form what are
;allod the North and South Heads. The harbor entrance channel between
is only about a mile wide but very deep. The ends of these heads have
been reserved for parks and military fortifications and of couree the
tourist is taken out on these vantags points to overlook the harbor.
On the ocean side of these two peninsulas are the beaches where most
ofSydmysoeamuhlnthemum--Jmatyand?abm;'m
beaches are a series of coves with nice sand but interspersed with
sandstone cliffs about 100 feet high where decp water and big waves
dash agsinst the cliffs.

Australia has been producing soms of the best swimuers in the world
and I suspect thst it is a matter of the survivsel of the fittest. The
sharks are very big and very numerous snd hardly & week pesses during
the summer when someona is not eaten or badly ckewed up. During the
three days we were there a sailor was esten by sharks wvhen he tried
to svim ashore from his ship, & lifeguard had his foot badly chewed
up, and enother lifeguard only saved himself from a 15-foot shark by
swimning over e sandbar where the shark could not follow. YThere were
thousands of people on the beaches but few dared go more than a little
way into the breakers. Inside of the harbor we saw several swimming
clubs where they had their swimming area fenced off with a heavy wire
fencing material. The shark menace is no joke, and when you see the

sharks they have mounted in the museums, all doubts you may have had
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about the newspaper stories vanish. The great white shark grows to
be 40 feet long end his mouth, when wide open, is easily thres feet
across, large enough for him to swallow a 250-pound wan with ease.
The great white sharks are not oume r very dangerous to man for
they seldom come 1n close to ehor_?_: The big tiger aharka.:. however,
are quite numerous and do come in close. They grow to a length of
1S to 18 feet, are quite agressive, and cen easily kill e man with
one snsp of their powerful jaws. This situation may bavn something
to do with the general éﬁﬂi of enthusiasm for water skiing in Australia.
Jenuary 20, 1939;

In the Blue Mountains north of Sydney is the famous resort city
of Katoombs with 15,000 residents the year around and wany move during
the holidays. It is easily reached by a double-track electric railvay
and the busy Australisn executive can commute from Sydney in e little
more than an hour.

Eatesrba 1ies on the top of a plateau 3,300 feet above ses level
tn a eucalyptus forest vhich catches fire every few years and veslly
causes @ big smoke. The ysar before we were there this forest bhed
burned and & great many houses in the outskirts of town wers destroyed.
Perhaps the biggest attraction in the sres are the canyons which are
cut back into this platesu. Vertical cliffs as much as 400 feet high
are not uncommon, and in one of the canyocns & good-siszed stresm produces
s waterfall of quite respectable proportions. Acroas this canyon balow
the falls an serial tramcar has been traveling for many years, carry-
ing sightseers over the abyss. Far down the canyon, perhaps 10 miles
sway, you can see a& 60-scre farm that is actually 1,500 feet below where
you are standing on the brink. This seenery is without doubt the most
ave-ingpiring that I saw anywhere in Australia.

The top of the plateau at Katoomba is quite flat and the formation

15 & vhite, crose-bedded standstone which lies in beds averaging about
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four feet thick, the slope in one bed often dipping in the opposite
direction of the one above or below. If these are sand dvaes, as

the taxtbooks generally aver, then what caused the top of each bed

to be planed off so smoothly? I have never seen sand dunes in this
condition. Perhpps the wind blew for 10 years in one direction and
then suddenly reversed itself, for the next 10 years blowing in the
opposite direction, and so om, back and forth, to make the slternating
beds. This i{s a relatively sumall area of sandstone, perhaps a dozen
square miles if we assume that it covered all the area now in canyons.
In any event, it must have been a basin at one time eo that the sand
aight collect there, but in addition we need an alternating clinmate
wet to dry to go with the altermating winds, and subsidence at the
proper tims followed by @ pause for proper plation of the gurfaces.

It 1s all quite simple if you sre a proper kind of geologiet and follow
the rules: Don't ask foolish questions but believe vhat you are told.
Those who are inclined to question will find themselves in & lonely
11ttle world of their own making.

One of the intriguing things about this erea and, in fact, most
of Australia {s the-—nearly complete leck of Pleistocene gravels as
found in other parts of the world. It is like Fiji: Only & foot or
two of soil, et most, covers this platesu avrea. Hven in the low -
country just to the morth and west of wwua a small river flows
toward the bay there ie no gravel mor any eign that the eoil 1a more
than a few feet deep. It looks as 1f it had all been washed into
the ocean.

Jenuaxy 21, 1939:

We left by train for Melbourne at 7:45 a.m. sharing our compartment
with a young Australian couple and their two small boye. Our journey
can best be deacribed as something less than good. If you are young

and heve 20-20 vision, it is possible to read on one of these traias,
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provided you are uot given to seasicknese. Eating & meal or drinking
coffee 1s a real chore--there's many a slop between the cup and the

1ip. The reason for all this is that the railroads were built in 1880

or thereabout, and in those days they couldn't move dirt like we do

now. Instead of building the road etraight through rolling country

by cute and filla, they followed the contours around the hillsides.

The track ts therefore very winding eand the train can hardly make wmore than
35 miles per hour. The distance from Syduey to Melbourne by efr is

452 niles but by rail it 1s 390 miles~~tha 138 miles difference being
wostly in turns, it seems.

The young couple riding with us were returning from & visk to his
parents in Sydney, where he had been ratsed. His wife bhad growm wp in
Melbourne, and told us that it was a far superior city to Sydoey. Then
ths argument began. &ummummmmuym
that nothing is right in Melbourne. While we were there the newspepers
were carrying scare headlines sbout the heat wave in Malbourne: "Seven-
teen Babies Die in Mslbourne Hospitals”. (“Seventesn Bibies Dead in
Melbourne ‘Ospitales”, the news hewks shouted). The lady frowm Melbourne
sssured us that the train service was much better in the state of Viotoria.
Ve made mmummmm'emﬂdum except that
the raile were ahout a foot wider apart. We arrived in Melbourne about
9:00 p.m.

Vhen the railroads were built in Austrelis there was & big conference
swong the six setates and the federal goverument as to who would operate
the railroads, what gage should be used, and what other kind of equipment
should be purchased. The federal government was, of course, for onse
standard gage, but becsuse it was 4hbn not a¢ powerful as the individusl
states it lost the srgument and the etates, through jealousy, all built
different gage railroads. Now the federal government finds itself with

aix different gages of railroads and the necessity to transfer all
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freight and pascengers from one train to another at the state lines.

A young Australiasn told me that his countrymen have been apologizing

for this stupidity and threatening to do somathing about it for the

last SO years, but oothéng is ever done. He evered that the goverument should
junk the railroais, which are running at k 35,000,000 loss each year,

replace them with good highways which for the same money would carry

both trucks and automobiles. Ailxr freight is alrveady of great impertance

in Australia where railroads and highways are so scarca.

For the vhole distance of 590 wiles between Sydney and Helbourne
(except for the last 50 miles which I could not see because of dark-
ness) 1 sav no eign of river terrace or gravel depoqitofmk:l.nd.
The railroed follows the ridge (it isn‘t a ridgs at all but & neer-
plateau of gently rolling hills) which forms the divide between the
short cosstal rivers that flow into the Tasmen Sea elong the esst
coast and the meny tributeries of the Mm'um that empties into
the Southern Ocean at Adelaide. The rvailroad cuts all show the same
thing: Hard rock a few inches, or a foot or two &t most, below the
surfece. The soil is very poor and very thin mostly a red clay soil
three or four inches deep.

Going south from Sydney, the formation is massive sandstone for
the first 85 miles. The strata lie in mearly level formation,
the thick eucalyptus forest rooting down in scarcely more than two
feet of soifl end subsofl. At Wbss Vale we eutered a short stretch
of volcanic rock and then went back into sandstone, this time tilted.
As Goulburn we entered & granite region soon followed by wvolcanics.
At each railroad station a sign gave the elevation and at Goulburn
it was 2,090 feet. We were soon back into granite, this time low
hills protruding from the platean, each one covered with massive
granite boulders. This was the highest point on the railroad and the
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granite knobs appeared to rise about 500 feet higher. We came into
metamorphic rocks steeply inclined and then into an almost vertical
limestone. Following this the land fell sway in very smooth rolling
hills, not a sign of rock protruding through the surface. Every

little cut, few of them wore than five feet deep, showed & dark hesavy-
looking rock, probebly a diorite, with ssldom more then a foot of

aoifl on the surface end almoat no decompoeition., At one place, Yass
Junction, I 41d see in an unusually deep cut a cross--aoction nesrly

20 feet in depth. Here there appeared to be about 13 feet of decowposed
rock still pretty well consolidated but only a few inches of red soil on top.
I marveled at the lack of decomposition and the extremely thin soild
surface. Hare in a land that appesrs to be so very ancient because it
umwmmulymummms. one would expect
to find & very desp eoil end a deep deccmposition of rock undernsath
that sofl. _ _ _

For the next 200 wiles the train ?nt__.wht_u aod down, gradually
loohs altitude. We had been at 1,126 !ut_ at YTass and zuo uiles
!arthumthlt&lbuy dontoS!ﬁtllt. lloatdthueomtryu _
nmm&nﬂuwmﬂymﬂﬂtb&tmuﬁbﬁmﬂd
any depth were necessary; they had only m to scrape tho__t_epcoﬂ
tomd:orhllugﬂpmantutmaotptpthtul_hgﬂ. Ve
cmedumumv_-;m.ﬁ:m:mmgmeuem. but in two
ortl:recplmmmummuudhadetummml-
verts under the track. Here I was able to sea that sbout six inches
of dark soil covered dpiuk clay that might have been decouposed red
granite. I saw no eign of streambed but the uap indicated we were

crossing branches of the Murxay River. Probably when heavy rains
occur the water drains off of thess big flat plains without forming
any definite ditch. Somwe of thie flat land appesred to have faint

mounds on its surface but I concluded thattheyvarecausedbytheaou
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building up around the scattered eucalyptus trees which cover

this whole country. Where trees had been blown over and uprooted
occasionally, the game pink subsoil could be seen. We did pass
through some considerable stretches of farmland where wheat had been
harvested, but nothing that one would call ''good" land.

From Albury the raflroad falls away a little into the Murray
River Valley where we seaw some good river silt soil right along the
river bank and good orchard trees goowing in the yards of the little
country towns. Away from the river s few hundred yards, however, the
saxe poor soil is in evidence. The eucalyptus trees are all scrub
varieties that only grow about 15 feet tall and the grass shows the
sane lack of nutrimant.

Far in the distance to the east we could see an occasional rounded
mountain which appeared to be 600 or 700 feet higher then the plain.
This was the Shathbogie Range, part of that vast mountsin rangs shown
oo the maps of Australia as the Grest Dividing Range. It parallels
the east cosst of Australia from Melbourne to well beyond Brisbans,

a distance of more then 1,000 miles. X was to cross this range of
mountains later as 1 flew from Mt. Isa to Brisbane. From the sir it
appeared to be a vast swell paralleling the eastern coast, with here
and there along it an abrupt peak of hampd rock thrusting through the
plain., As we neared the coast this platsau broke off quite suddenly
into wore strongly eroded country, draining dowm to the ocean.

Bouth of Albury in Victoria the railroad began to riee again
and rolling hills provided some good-sised cut banke where I oew a
yellow sandstone with the beds lying in almost vertical position.
Thie continued for some distance and then the sandstone became inter-
bedded with a hard blue shale. About this time it got too dark to
see and all I could do wes wonder, how come?

Nowhere else have X seen hard sandstone tilted so steeply, (here
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nearly 90 degrees) that did not build eteep bluffs or hog-backs
rising above the softer materials on either side. Here in south-
eastern Australia the smoothly polished hills and plains give not
the- slightest hint of those hard rocks lying so close beneath. It
looks as though this area was once gleciated to a very high degree
and then the surface was cleaned and scrubbed. Not so long ago
either, because so little topsoil and decomposed rock is present.
Never an erratic boulder of amy size did I see on the surface, not
even small stones the size of one's fist. Except for the small area
of big granite boulders eroded out in place which I wmentioned earlier,
I saw nothing but smooth surfaces with the basement rocks close to
the surface. If the continent of Australis is so very ancient as
the orthodox geologist maintain, why is there no loose material on
the surface? Why mo sign of deep decomposition? I1f no oceaaic flood
waters or glacial ice overren this country in recent time, how is

it th-lt. we now find 1t scrubbed eo clemn?

January 22, 1959;

After spending the morning arranging for tours of‘.the area, we
visited Melbourne University where I talked with Dr. Hills, professor
of geology, and Dr. Baker, curator of the geology department's museus.
I was aleo introduced to another Dr. Bsker who was in the midat of
writing a book on tektites--bits of natural glass which many scientiste
believe have an extra terrestrial origin. Tektites are found only
in certain areas of the world and although they are similar in
chemical composition, those of each locality ehsre characteristics
vhich distinguish them from other geographically located groups,

Dr. Nininger, vhom I would soon be joining in Perth, had as one of

the principal objectives of his travels down under the search for

and study of these interesting objects. Dr. Baker seemed quite confident
that he knew most of the answers on the subject except for the actual
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origin of tektites, and that he seemed to think unimportant.

January 23, 1959:

I went back out to the university and had a long talk with

Dr. Baker, the curator. I took along the photograph 1 had brought
from the States showing the t"musual f.ea.ture in Western Australia

which I hopefully suspected of being a true impact crater. The

photograph was en 8 x 8 aerial photo made by the Austl_raltan Alx

Force qd had been tsken from an altitude of 23,000 fest. The

- crater Wd to have walls on one side that might be as much as
400 or SO0 feet high and conteined e central islend with a small -
crater in its center, this being the feature which had attracted
Dr. Hossfeld's attention in 1957. Around the larger crater rim,
whéch msm'od about five miles in diameter, there appesred to
be both circular and radiating feults and, neatt_iy. several emall round
bastns which might be smaller craters, looking as if a cosamic herd
of meteorites had struck here.

Dr. Baker and Dr. Hills located what they believed to be the
feature in my photograph. It was cslled Grosse Bluff, they said,

" and showed it to me after much searching of -their maps of North
Territory end Western Australia. I did not think this circular
mtahw&mldummuthphquhUhMIMM.
but they were sure it was. Dr. Hills advised ma to get in touch
with the Zinec Corporation, s big company vhich was then exploring
Grosse Bluff with the idea that it wes & salt dome and might contain
salt, oil, and sulphur, or possibly phosphorus.

In the afternoon I called the Zinc Corporation and the president,
Mr. Meuby, iavited me to come over for & conference. He introduced
me to the head geologist, Mr. Osburne, end three associate geologists
who dug out their maps and proceeded to tell me all about Grosse

Bluff. When I showed them my photograph they agreed with me that
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it was not the same place; Groase Bluff, they assured me, was not a
meteorite crater. One of the geologists soon located the quadrangle
my photograph was in and it turned out to be far to the north and
east of Gross Bluff.

The Zinc Corporation geologliets were far more efficient than
the university people. 7They had all their maps and aesrial photos
indexed and filed in order. At the university neither the maps nor
the photographs were indexsd or filed and they had gone through
great stacks of things trying to find a map showing Grosse Bluff.
Melbourne University, like the universities at Adslaide @d Perth,
conplained of lack of funds to carry on resssrch. Everything looks
old end Tun-down and the salaries peid to professors would not
attract anyons with real get-up and go. Counsequently, there are fev
vow in the field of geology or natural history doing work th;t
smounts to mything. l!octpfthmc_mﬂdmnd
&mm:umusommbymmsmm. They
were men with drive end & strong determination to seek out the facts
of nature and they went everywhere f{n the land when it was anything
but eiisy to traval. MNow the professors prefer to stay at thefr"
desks and snalyzs the materisl that is brought to them.

1 was advised by Drs. Baker and Hille that a trip into centwnl
Australia in the middle of summar was practically suicide and that
I should, by all mesns, wait umtil fall or winter for such a trip as
I proposed. Howsver, 1 decided to croes that bridge when I came to
ic.

Jenusry 24, 1939:

Ve had planned to go from Melbourme to Adaelaide but the lady at
the tourist bureau in the hotel advised us setrongly againat it. She
aaid that the heat ¢n Adelaide was much worse than in Melbourne and

that the best possibility of getting out of the heat was to fly to
=106~



Tasmania, where we could spend a few days in a cool climate until
the heat wave should dissipate. It was then 102 degrees in the shade
at 3:00 p.m. and the humidity was about B0 per cent, so we bought
tickets to Launceston, Tasmania, via Trans Australian Airlines.

As we cruised out over the deepl:y indented co;tune of Victoria,
I sav that the land was flat and covered with orchards and greea
flelds, the freshly plowed land showing a dark color, indicating
that here at least was good sol.l. As we passed out over Bass Strait,
chepuotamcedthatmgroundwmszommmthour
and that we would arrive in Lsunceston in about 45 siinutes. The
hostess went through -the usual demonstration of where to find end
how to put on the 1ife jackets. G8hes stood at the front of the cabin
end went through all the motions: I'm sure I'll mur get tired of
this demonstration. -

wamivedaemmalltthhmmoﬁmdme to leave
for Hobert by bus at 2:13 p.-; It was hot--at least 100 degrees--
end we wondered 1f we were to escaps the heat wave after all. Ve
ate lunch in the local “Grand Hotel" across the etreet from the bus
“staticn, end because of the heat we craved water, bu& e ususl, none
was to be found cu the table. After several tries, wefinre able to
meke the waitress understand what we wanted (down under no self-
respecting nstive would be caught dead drinking water in a restaursut)
aend ehe got & pitcher of ice from the barmeid and filled 1t with
water from somewhere. Since ice water {s scarce and since there is
no charge for ice, the Americsn water-drinker is made to feel like
a cheap-skate or a snob too proud to drink their good Australian
beer. One might get about the same reaction by going into an American
bar and asking for pink lemonade or a chocolate sundae. We ate our
meal a little sheepishly and got back to the bus station.

Launceston 18 a city of about 50,000 people lying at the head of
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a fiord-like estuary which penetrates the north shore of the
{eland of Tasmania. The surrounding tableland is ebout 300 or 400
feet above sea level and good farming country, wostly in grain and
pasture. We sav a few dairy cattle and many sheep.

We traveled south out of Launceston through farm country, lomg
rolling hills which got greener and & little wetter as we continued
south. The road runs from 30 to 40 miles inland most of the way and
the besutiful farm country is much like Indiana or Ohio, except
that the trees are all eucalyptus. Some original atande of fomt
sende, ahwlngthatmmagrutoahet,ghtofmrhmll&u
150 foet with trunk dismsters from four to eix feet. Scattered old
gnarled trees are ¢een in many of the wheat fields and pastures.
Probably they were too big and tbo difficult to cut, so were .lctt
wvhen the mt_‘ot the timber was cleared away. Many of these tress
hmam-umhma. but sons have been girdled (the practice
otuuunmuclmm:wmmuam). Iwes |
told thltnol.d mmhmldby%tﬁunghtthulm
tres will just sprout es it will ucmou at the ground. '

ﬂemtvul in Bobart about SsSOp.u. durtngmm Un
hdmﬂudunmb&gluduh, andnmldmtmhﬂul
s taxt. Itrtduoullonomulqhmmdapnta-lu
fortmbofml!«mdoutbovtowrkthethmg Auueo.tl
thres pennies, mmumumumso-m:ptm throa
of theuooiumpluﬁ in a sloping slot, Myouu!fthcn-
utmu!ldhl.thnubu. Md_u_tm:yanmnmmha
button and the eol.u fall down to cowplete the call, This aoulll
simple, but there are no i.nltructl.m.; you find out by trial lnll
error, and I ren out of pennies before 1 found out the sacret. ﬁe
finally did mensge to hail a taxi and got to our hotel, which turned
out to be the nicest one in town, or so other tourists said.
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Hobart is a city of 90,000 population eituated on a magnificent
harbor where big ehips dock right down in the middle of the business
district. The ghoreline §s rather steep and the buildings wmount the
slopes in all directions. Immediately to the east i{s Mt. Wellington,
a forest-covered mountalﬁ that rises 2,500 feet above the city.

Our hotel, theWWrest Point, was quite new and modern and was
about two miles south of the main part of the city. It stood ou a
point which juts out into the harbor about a quarter c;f a mile, and
was surrounded by extensive lawns and gaerdens and an enclosed and
heated swimming pool. On either side of the point yacht clubs have
their anchorages so there is always somsthing to see in the way of
boating. The harbor at Hobart is called Storm Bay but {t {s not well
named, eccording to one guide. He said that Storm Bay is & yachtsmen's
parsdise vith more than 200 miles of waterways enclosed from the open
sea. We drover around part of this shoreline and found it to be a
seemingly endless variety of coves and inlets where small craft can
anchor .

¥e had dimner in the hotel dining room overlooking the harbdor,
-that end of the hotel being built to look like the super-structure
and bridge of sn ocean liner, with & series of decks one sbove the
other. }

Jenuary 25, 1959:

Ve awoke to find that the thunderstorm had moved away in the
night leaving a low-hanging misty rain falling steadily--meking the
day anything but good for sightseeing. We took a bus tour around
the Hobart ares, following @ circular route around Mt. Wellfngton
and up to the top of the peak, a total distance of about 123 miles.
It took most of the day because thebbus drove elowly end stopped for
morning and afternoon tea as well as lunch. %The first leg of the

journey took us along the south shore of Storm Bay for about 30 miles
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where we rounded a point and turned back up an inlet for about 10
miles to & small town called Cygnet. Here a small river valley
meets the sea between heavily forested mountains. The river itself
is quite large because the rainfall along this coast is over 50
inches and more at higher elevations. Good-sized ships can move
up the river a little way to load lumber. We saw many small farms,
orchards, and dairy farms, and blackberries were growing in great
profusion along the road. The road was narrow and crooked, but
olled (eeasled) all the way. One little town along the way is famous
for its flower gardens. The houses are set well back from the street,
about 100 feet, and each householder seems to try to outdo his neighbor
in the besuty and diversity of his garden. The continual rainfall
and the hothouse type of climate make the end product worth the
effort. We stopped at s little country hotel for lumch Uhero about
20 of us were served country-style at two big tables. The food was
really good. . |

From this point the road starts to clinb Mt, Wellington. It
had been raining and misting all morning, somatimes with the fog
and mist right down to the ground. Al_l.thell:eephnluduvhuh
are not farmed are covered with big eucalyptus trees which look like
what we call bluegums in California. The forest grew thicker and
the timber taller as we climbed the mountain on a winding grade.
nalt-nyupthereiuahot.}mdtuhouuvheumhimsmpd
mmmum:mmigirup. The road vas all right, they
said, but there was nothing to ees but fog. The view from the top
of Mt. Wellington across the mountains and valleys of Tasmania, the
islands and indentations of Storm Bay, and the city of Hdbart is said
to be one of the outstanding sights in the southern hemisphere. We
went on to the top hoping it would clear, but all we saw was fog
and each other,

The last 1,000 feet toward the top of the mountain is very steep,
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the road being cut out of the volcanic rock. Eucalyptus trees
continue to grow almost to the top where they are dwarfed and bent
over by the wind and snows of the antarctic winter. Hobart is 44
degrees south and this mountain peak gets plenty of snow in the
winter. I was not aware that any variety of eucalyptus could stand
this much cold. The last 150 feet is barren of trees but is covered
vith various kinds of dwarfed shrubs, grasses, and flowers. Among
them iz a kind of heather and what sppears to be a recumbent confier,
creeping aloa_ng the ground among the !_.'oc_zks. _nehens.v and mossea. The
confer looks like & yew. _

On the small flat area at the topofthepglk, frostlu_ﬂfrgctured
the basaltic rocks and squeesed some of the blocks wpward in small
monunent~1ike projections. A 1little below theltop were a number of
rock glaciers t.hat extended down the munutnside £or uvaral Imudred
yards . 'l‘heaawambeda of lava boulders that would average three or
four feet in dimm. au very unsulu' and ic a stream puhlpl 15
yards wide. theromtbo .mdmgrmmtof thtorockbouuu
thedmfmqupmttqesmup tqt;hc:a_very__edseofthorgcksm.
but not in it. It msy be that this etream of boulders mult.a ttm
an intrusion of columer basalt that 1!_.03 bmath. As the frost and
ice expand and contract vith the seasons, the ends are broken off thess
basaltic columns below and they are tha_mst to the surface i.nl:a hodge-
podse: pile of loose boulders which slwl:f move down the mountainside
under the forces of frost and gravity. I mld_hm liked very much
to have had a full day to hike around the top of thismoun_ulu_to
exanine its geology more thoroughly, but time did not allow.

One of the other passengers ou the tour, Mr. Williams, a math
teacher, told me that they were having the same troubles in education
in Australia that we are having in Amerfca. In fact they have been

apeing our methods to the detriment of their schools, he said, teaching
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a whole array of social-study courses while neglecting the fundanental
subjects, and requiring men like himself with 20 years of experience
to take courses in education when what he needed was a new and better
way to teach math.

Our bus driver, a man of about 55 yesrs, in telling of his ex-
periences at Darwin during the war, made the statement that "the
Yanks saved our skins". Apparently the Yanks saved the Australisns by
the naval engagements farther north in the Pacific Island actions,
not at Darwin. Acother passenger, a lady from Sydney coulda't believe
1t. He went on to recount that there had: been-over 40 bombing raide
within 60 days at Darwin and that more then 2,000 people were killsd
by the Japmese air attacks. This I léter comfirmed while at Darwin.
It seems that the Australisn government did not allow the news' to
leak out to the Australien people at the time for fear of panic, and
after the war was over very little was said about it. 'It was néws”
to me, 8 well as 6o the ledy from Sydney. =~ 00

We retirned to Hobart by a different road which took us’ throigh -
come of the big tiees. Ve saw sowe trees which appeared to bs ‘as '
much as seven feet in diemeter at sbout that distance above the ground.

Much of this forest on the eastern ngpe.’of'ut'.'mui_ngm has been”

buzned within mnt time=-I should judge about 30 or 40 years ago,

These eucalyptus grow to the greatest eise on the ateep slopes of

the mountain peayks where elevation and air currents produce the waxi~

msm vainfall. The bus driver told us that on the wet side of the island

of Tasmania (southwest side) there is a big valley that leads to the

top of & 5,000~foot peafk in a sort of funnel shape and that the

biggest eucalyptus trees found anywhere down under grow there. He said there
are trees in this area at an elevation of sbout 3,000 feet which are

as much as 17 feet in diameter and more than 300 feet tall. The

percipitation there is over 100 inches, he said, and the area is
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quite inaccessible to any but the seasonedaadd determined traveler.
It is in this region too, he said, that the reclining jungle is
found-~a growth of & peculiar shrub which is so thick and liea

80 close to the ground that the only means of travel is over the top
of {t, and that not easy!

Ve got back to Wrest Point Hotel about 5:45 p.m. and after a
tour of the grounds to take more pictures, had dinner and went to
bed. |
Jdenuary 26, 1939:

MMtWtth 15 niles from the city and to reach
ltwmkahnmthdongaparkbytheamofthebay. After
anthorhothebqymmtonboutahdf-mﬂemdhenamu
mmnbﬂdphubmbuutmshotmthcothuwue lonstrl.puunﬂ'
this erm of the bay. lvctycitywrtlvoi the name must have  something
thath_tht}mttnthemldandkobntmmlmtmm
bridge. It is & loose-jointed affair made of mcm barges conneeted
with cables, end it ewings with o tli.da_. Mn ct_'o_nod_t:t.l the
tuemwnsm_m:howmd_ﬂwbﬂdgamtmmm:m
feat upstrean from & line straight ascross, nakingquiu & besutiful
curve. 1Trash screens were located both upstresm and dowmstresn from
the bridgs, I suppose to keep sticks, logs, and other flosting trash
from getting into the joints of the bridge. _ |

The road passes over a low rangs of hills and down to a plain
beyond which ends at another am of Storm Bay. This plain is quite
extensive and is covered with a ch.c:bonu pattern of reforestation,
mostly pine trees. In this setting we found the airport, new end
wodern i{n every way. The plane ride back to Melbourne was umaventful,
cloudy most of the way.

Back at the Menzies Hotel, we regted up @ bit then took a taxi

out to the big city park where Mrs. Kelly had heard the botanical
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gardens were beyond cowpare. I followed her through endless traile
and hoarda of people; /;;l% hundreds of latin names tackod on every
variety of eucalyptue tree that God ever made; tramped through
jungles and around lily ponds--the latter filled with ducks and
completely surrounded by children. At last we reached the cigarette-
paper-bark-tree I had heard about and found that 1t looked like a cork
oak with a bad case of sunburn and the skin just peeling off. I
marveled at a nearby gisnt cypress, the largest I had ever seen and,
after catching my breath, I was sble to read out loud: "Monterey
Cypress (genus Chamascyparis)". 1 rested a few minutes on.a bench
under & sequoia tres while I copied down this latin name, while
Mre. Eslly dashed from flowering bed to flowaring tree, then staggsred
on, trailing through the trailing arbutus and finally reaching a tes
zooa wvhere “sweets™ ware on sale. Got a couple of candy bars instde,
the only thing that ensbled me to make the last agonizing mile to
the taxi stand. lomloy in sight! Ah me!
Jemusry 37, 1939

We took the bus trip to North Victoria, an all-day, 200-mile
ride through what is considered the wost besutiful part of southera
Australia: Mountains end lakes, open fislds and rivers. Also
included in the trip wes a five-mile boat ride on a newly formed lake
which is part of the water system of the aity of Mslbourns. This is
a uan~nade lake behind a "wall®™ (they don't dam rivers in Australis
as they do in the U.8.) 250 feet high and 3,500 feet long. There
was already a suall leke here behind a lower wall but now the new and
higher wall provides & much greater supply of water. This iz the
biggest and highest wall in the southern hemisphere and 1t belongs
to the city of Melbourne, a fact that must make those Sydneyites
squirm. The captain of the boat told us all about it over the loud-
speaker: How the contract was given to the Utah Construction Company
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and how they battled for four years with labor strikes, and lack
of pay from the Australian government, and how they had to leave most
of their profit in Australia so they used it to build Morman churches.
Knowing the record of the Utsh Construction Company, one of the lergest
in the world, I would judge that they could have buflt & dam this
size in the Unfted States in a little more than a year. In any
event their work was blessed, for no gooner was the wa!_.l finished than
it began to rain and rain and rain. One of those wet seasons that
comeaonee'inSOy.meﬂll-ed the lake and had water rumning over the
~.~-gpilluey within a few months. It had besn eqnctod that it jwould
take 1S5 yecars to £111 the basin on the basis of the average fainfall.
On the way over ths mountains to the lake we reached an elevation
of over 1,200 feot and eaw some of the big trees which grow on the
mountain slopes in this avea. According to the bus driver tha trees
here are called swamp gums and some of them grow to a dismeter of
over eight feet and nearly 300 feet tall. A very bad five burned
through this forest {n 1939 killing thoussnds of acres of the big
‘g.r‘eeslmhgonlyateulnaeatmdgrm; "The bare trunke and
7 min branchies of these burned giants still remain standing, reaching
far above the tops of the young forest. Much of this young forest
was replanted in rows eight feet apart aadnw the treu stand fully
100 feet tall and only about 12 finches in diameter.
Jenuary 28, 1959: |
Wa left for Adelaide by bus at 7:30 a.m. It 1is a long trip by
bus, over 13 hours elapsed time and nearly 500 miles, but 1t is &
much better way to go than by traic or eir if one wants to see the
country.
The suburbs of Melbourne are built on low rolling hills around
the harbor (Fort Phillip Bay, as it is called) and we had soon passed

through them and were out on a low level plain. For miles and miles
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we traveled across thegse lava plains covered with a yellow bunch
grass and dark lava rocks that looked for all the world like thousands
of black sheep scattered over the plains. Near Geelong, a good-sized
city on the other end of Port Phi-uip Bay and about 50 miles from
Melbourne, we made a right-angle turn to the northwest and headed

toward Ballarat. From this turning point inland we began to rise
slowly. The land was getting a little better and the stones a little
smaller so that the farmers could move them froi the fi..elds into
stone walls. For miles and miles the road was lined on either side
with stone walls five feet high and half as thick. When one contemplates
the labor that these early pioneers went through fa clearing this land
of lava boulders, ths hgg begins to ache and the hands and head to
sheke. How d1d they do 1t? Probably with stone bosts pulled by teams
o!horuoandplntyot_bul_:-buaﬂng lsbor, oy
The soil contimums to improve as the tableland rises and some
.. wheat is grown, d.wduapmwbemm;m«o!tm
.mumm«tmmumanmquu;mamymm:
1ike-cinder cones with all the loose cinders removed down_to.the -

solid rock. The plains gre ancient lavs flows as shown by the occasfonal
lava cenyon that proceeds toward the sea. Seldom more than 30 feet

deep and & few hundred feet wide, these lava canyouns have perpendie

cular walls that show a cross-section through the beds of lava and

the voleanic ash betwsen. Little or no sign of etream flow is visible
in thase cenyons and oune wonders how these lava bedr were made and

how lava could flow so very far with so little gradient towaxrd the

sea.

Ballarat is an old gold-mining toun which has seen better days
but wvhich still produces some gold. The most interesting thing we
sew there was the Worid War I memorial avenue of trees. This mining

town seems to have produced a large force of war heroces who were =116=



marched up to the German machine guns. A little way out of town
where the main street becomes the highway, a row of trees has been
planted on efither side of the road, one for each soldier who died
for his city and native land. Most of the trees are sycamoxes,

well cared for and spaced ebout 30 feet apart. They have now grown to-
gether so that the branches join, making one long band of green--
a beautiful memorial indeed. The only sycamores 1 remember seeing

. in Australia.

Journeying ou through better farming country, we came to Ararat,
another mining townh about 60 miles from Bsllarat. The land had been
rolling, uphill and down, but always rising a little so that here
the elevation was wore than 2,000 feet. Some of the hills are another
500 or 600 hundred feet higher and one near the town of Ararat is
actually 3,247 feet in elevation--a resl Mt. Ararat, oanly 13,633
fest short of its namesake in Armenia. -

The gold mines of Ararst according to local claim have the distinc-
tion of having produced the largest gold nugget ever found--sbout 24
inches long by 18 inches wide and above five inches thick. 1t taught
me a leasnom My boyhood dream of finding gold nuggets as big as my
fist were far below the mexiuwum size of which dreams should be made.

" Beyond Arsrat we passed through Stawell, Horsham, and Disboola,

three good-sized towns in a reagonably good farming country. Then

ve came into a very unusual granite country of swell and swale topo~
graphy. I have called this swell and swale topography for want of a
locsl nams. In searching through the geologic literature of Australis

I was unsble to find any reference to this type of topography. Probably
because it is so commonplace that those people raised there see nothing
unusual about it. At one place along the road a group of very large
waeathered granite boulders sat upon the plain among a grove of eucalyptus

trees. These boulders are such an unugual sight in this part of
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Australia that they have been set aside as a little park and camp
ground. The swell and swale continues for about 30 or 40 miles--
hills two to three miles across from swale to swale and perhaps

100 feet high. Stfll more curious, this granite swell and swale
country turns into a ridge and trough topography that continues for
many miles. Ridge and trough topography cmn _h_aully be described better.
Ite & series of long ridges and troughs which estended as fer as .the
eye could see in either direction. The relief, height of ridge

above troughs is about the same as in the swell and owale. I began
to count the ridges and the telephone poles along the~road ‘to estimate
how meny miles ft was fiom trough to trough. It turned out ‘that there
were 12 ridges and they averaged sbout 20,000 feet from ridge’ to ridge
or trough to trough, estimasting the distance between poles as 250.
feet. The height of the ridges abové the troughs I judged to'be
Mﬁﬂfﬁthtmllnmlyammituwyhﬁm
judge sccuratsly becsuse of the l.ons dhm ‘between rtdm amd -

‘the gentlensss of the slope. One may ‘try m‘ sstimate the number of.
times a 30-foot telephone pole on the dhmthorizon may go iato the
slope of the hill from the bottom of the trough to the top, but it is
only & guass. Good estimates of the height of baras or wimduills - -
along the road may be made but again--how high are they compared .to
the hill or ridge that may slope for two miles up to the top?

In sny event, these ridges extended as far as the eye could see
fn either direction. There was no sign of even the smalled rock
anyvhere on the surfsce, which was smooth and perfect in contour.

The only clues I had as to the rock formation beneath was the fact

that we had passed through granite country before and hud continued

into a red sandy clay soil that looked like decomposed granite.

' Ordinarily one would expect long parallel ridges to be folded sedimentary

rocks, but here there was no aign of sugh rogk, The ridges mersly
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got progressively lower and finally merged into a plain covered
with fossil sanddunes.

Here the road turns a8 little more to the northwest and parallels
the long-curving beach seen on the uap called The Goorong, but the
road is nearly 50 miles inland. This area i{s called the Sixty-Mile
Desert but it 1is not really a desert; only semi-degsert covered with
dunes and much of the land having been cleared and farmed to grain.
The dunes sre covered with ecrub acacis end other varieties of brush
strenge to ma, but withell, a dreary country in which to live. The
flats betwesn the dunes show a thin grey sofl and in pleaces where
holes had bean dug & white limey clay soil, somstimes called galiche,
was seen. Just before resching Adelaide the rosd clinbs from these nesr
soa level plains over a low line of dedimentary hills that mey de |
1,000 feet in alevation. We did not ses these hills from the bus
beceuse we crossed over them at night, but later, flying in and owt
of Adelaide, Ihﬂap@vﬁuo!;h-.

Jemusry 29, 19391

We ware up at 5:30 a.m. to gat Mrs. Kelly off on the early plene
to Syduney. It was s hard battls for me to let the "little women"
g0 home and lesve me in the big, wide, strangs world, but it had to
ba for that was the way we had planned £t. She found a seat by
the wvindow where she could wave good-bys as the plane took off. Now
it was up to ma 0 teke care of all the details myself, a job I hed
wished off on her uwp until the parting mowment.

I was not to leave for Perth until 2100 o'clock 4n the afternoon,
o0 T went back to the university in hopes of finding Dr. Bossfeld
with whom X had corresponded about & yesr snd a half befors in regard
to the suspected msteorite crater near Alice Spriungs.

At the university I met Dr. Alderman, head of the geology depart-

ment, with vhom I had tea while discussing geology in general and
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meteoritics in particular. Ia 1932 Dr., Alderman had written the first
description of the Henbury meteorite craters of central Australia,
craters the Niningers and I planned to visit during our travels
together. I told him ebout the suspscted crater I was hoping to
visit, but he was not at all sure sbout its locstion. Dr. Hossfeld,
he said, had visited the suspect twice.

Whea Dr. Hossfeld srrived sbout 11:00 a.m., he told me of his
trips to the place and located it quite accurately om the map for
ma. Xt f{s called Lake Rstom and ts located about 220 miles northwest
of Alice Springs. He said he nesrly lost his 1ife the second time bhe
went theve. They had sun cut of water and nearly out of fusl, but
fortunately £t wes ia the wintertime and not too hot. NHe advised
strongly against going there fn summer.

m.mmq.mqummtﬁw
«mmmummum_um;.'ummm
wade fun of his sfforts, but it wes far more then any of them had
dons. .!im_“hl?_MuMﬂm.mm
formations ian the five different epochs of the earth's history, beginn-
ing with the Archesoaoic end emding with the Geunosois. He pointed
out the meny question merks on themep, indicating uncertainty as to
the sctual sise and kind of formations. hm.h!mm
this eountry by air, I understood better what he mesat. Probebly 95
per cent of the vhols ares fo flat and devoid of eny rock cuteropping
to iodicate what the formation below might be. Ve disoussed commic
ammun-mmuhmm:uwwmu
mm.mmwmumummm'mu
heretofore been believed.

I boarded the plane for Perth at two o'alock. The westher was
hot but clear as we climbed out over the Gulf of St. Vincent,
crossiag Yorks Pentusule, Spencer Gulf, then Eyre Pentusula and



finally out over the Great Australien Bight, the plane befng out of
sight of land for more then 600 miles before intersecting the coast
again at Point Gulver. Much to my delight the first thing I san
over Yorke and Eyre peninsulas were dosens of circular dry lake
beds that looked for all the world like the Carolina Bays, that
peculiar serids of a oriented shallow depressions along the south
Atlantic coast of the United SBtates about which !lolton and Schriever
mu in 1944 and wvhich ﬂ.ut dtww lmtton to the pooatbluty
ofeoantcoolli.lm. _ _
= The Australisn basins sppesred ¢o range in sise from a few
hmm:ncum-msmmmntamw-mm
mdqthummummmmmuumamm
Alaska. umplmmsdhmmmtmhﬂ;;/m:cdm
tﬂuumm“.cm"um“mmm
ses. lloamdhurthuthdnhdmﬂunmmmuu
mnmmmmm.mmuymamumu
muﬁmuﬁcpw.qdhmmn‘dh. This
mcmmmmmqamm%m“umu
some limestons formations. i
mmgmm.-cmuummicmtumbymmu
1a 1932, were thought to be matecrite araters, but it has since
become apparent that they have uons of the characteristics which mark
cratsrs left by meteoritic tmpact. In TARGETIRARTH we discussed the
probadbility of the Cerolins Bays being formed by bergs of sea fce
htt-uwbymmmumsqum. The Australisn
lﬁumemlymmmm.mmmtmdluthu
no shorelines on the opposite sids, & condition which gould well be
the result of ice melting mors rapidly on cnes side (the sunuy eide)
than on the other. Could the same collision end ocesnic flood that pro-
duced the Carolina Bays, the Alssken labea, and some which are supposed
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to be in Siberia, also have produced these iun Australia? They are
all of late Pleiatocens time and the south coast of Auatralia was
in a fine position to catch ice cakes from the near-by south pdlar
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CHAPTER VI1

INTO THE BUSH

Our plane arrived in Perth about 6:00 p.m. and after the usual
bus ride into town 1 caught a taxi out to the Charles Hotel wvherve
I was to meet the Niningere. I arrived there a little before 8 o'clock
and found them {n the dining room waiting for me. We talked that
night untf]l nearly midnight and decided, smong other things, that we
ahwldmcamdtmnmk'ampmmmuiot
Perth. Later we would taks a larger circle, including s 1,500-mile-
drive across the Nullarbore-a stretch of road across the desert which
umtomdebyAuum..Mcmmu
except by train or plane. hamduh%@m.butmtm
with our plans. lw.lu.t!n_otby*cc._m.r:;. Nininger going to
make his fatended search for tektites and metsorites?
Jenuary 31, 1939;

womudamiohhnbruttﬂpi‘nuﬂubuh..m-nu
the rental agency got us started out of town on the right road and
I coucentrated on staying on the left side of the street. The diffi-
culty comes when you get to & strangs ingtersection and ¢ry to think
vhich way to go, resd the signs, and try at the seme tims to remenber
the left-handed rules. As soon as one conceatrates on something else
the car seems to get back on the wrong side of the street. Dr. Nininger
said he knew he coulda’t possibly drive in the city, and he later
refused to drive even on the country roads.

The city of Perth is inland about 10 miles from its sesport which

is called Fremantle, It lies on a rolling plain about 100 feet above
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sea level, but this is only a narrow strip along the coast about

20 miles wide. The area has a climate very much like southern
California except for greater rainfall--about 20 to 25 inches annuvally--
and more humidity in the summertime. It i.; good farm land, consisting
mostly of small farms and orchards.

Inland about 20 miles t!m coastal plain makes a sudden rise to
an elevation of about 1,000 feet snd contimues this height all over
Western Australis. This hill country is well wooded ciose to Perth
and hes many. fine apple and pear orchards. As soon as the top of the
pPlateau is gained the orcharde give way to grain fields, mostly wheat.

This country along the edge of the puugu gets & considerable .
rainfall so that the forest has a thick undergrowth, mostly of tree
ferns and blackboys. A blackboy, also called grasstree, is & yuccse
like plant that grows from a few feest to as much as 10 or 12 feet
high. Its grass-like fronds die and are shed ltke a paim frond. The
truakta! smooth and six to eight .inches in .dismeter and the fronds ave
longﬁ‘khcm stewms 0o wore than a quarter of an inch thick at the base
04 ahous two: Seatlong. ;' The  green fronds .avch cut’ia all directions
in & thick bushy top and the dry ones hend down like a skirt. They
are called blackboys because when fires Ismthrough the forest they
cleen off all the dry skirts snd burn the trunks black. Then in the
course of a few years another dry skirt grows again and at s distance
the palms look 1ike a group of black-legged natives standing in the
forest.

All over the plateau area we saw laterite (ironstone, the natives
call it), much of it consolidated into a oonglomrat_a-liko layer that
covers the decomposed granite below. I‘t is composed of little _sphores
about the sise of ordinary marbles, the smallest about one-quarter
inch in dismeter and the largest about three-quarters of an inch. It

looks like red peanut-brittle when & chunk is broken. It makes
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wonderful road beds, packing down into a hard surface which, when
oiled is unsurpassed as a road material.

There {s no orthodox geological explanation for laterite beyond
the following sentences taken from the Geological Survey Bulletin
No. 95, Page 322:

Its formation is essentially due to the decomposition of

rocks by which irom, silica, and aluminum are dissolved

in eirculating underground water. Portions of that water

is drawva ¢to the surface by cepillarity, and laterice is

precipitated on the underlying decomposed rocks, which ft

greatly protects from ervosion.
This 1s & rather brief explanation for a blamket of msterial that
covers practically the whole of Westera Aﬁsmln. great areas of
mmm.ummﬁmmmnm. It 18 found ae
an {rounstons, lhum.‘ and bauxite formstion. Ia tha north counll
nmmnmmmum-uuxympuu
nboutehonmo!uolnt m-ahot-uhumulubrtghtmm

thcqlulmnlmlyhuwmmymuhmuy

hrohnapmﬂthmm mtmmm-mhm&;

m“umh-n%myummm.
is & very unusual civcumstance.

In the limestone m of mtluuhn mn'al.u. the laterite
mwmwu-mmmmmmmq. Hamy
mumpupum-nwmmcmwmiy
habwchnlfutnchhdmm luuyofthmcphcnom!m

toeuuhmlublnotamﬂut loohlt.hudnkmlmvtth
1w@m1wda1&nynmmm¢mmuuul
the final product i{s nearly round. The ironstons and iluntnou -plnru

(&
My a—

also have small specks or particles around which the sphere has ddnl:cped.

in much the same way as a concretion is supposed to grow, layer by layer.
It should be understood that laterite is 1fke & blanket of hailstones

covering the whole of Western Australia three to five feet thick. On

hilltops and in valleys it averages about the same thickness, although
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at one place near Corrigen it lies up against a2 big granite dome like
a snowdrift. Here they had worked out a deep gravel pit, getting
laterite for the highway. The cut bank was at least 20 feet high
and it looked as 1if there might be another 10 feet of the same material,
so uniform in size that it looked as though it had been screened. The
big granite dome behind the town of Corrigen is about 75 feet high
snd must cover at least 40 acres. The east side rises abruptly out of
the plain, but the west side slopes under tha laterite for perhapa
a quarter of a mile, the drift of laterite actually being higher than
the top of the granite dome.

I suspact that laterite is a product of co}luton-ﬂood--a sort
of "fallout” product that had its origin in the vast clonds of incandes-
ceat dust produced by collision. Not the collision of 11,000 years
ago but one of the seversl nesr Au-traiu euch as Fiji, Sunda Arc, or
Celebes and Moluccas arcs whieh are all close to Austraiia end we
think, overlapping collision points. Angular particles of rock or
' yMormmmnmgnummxmwm"u:
dust, collecting layer upon layer of tzic semlemolten material like
ice acoumulating on hail stones.

o

Ea

Another pouw_ is that th angular bits of stone fell into
desp ocean water xolled up by the collision and that the layers of
iron oxide, lime, or aluminous material collected on their surfaces
as the bits of stone tumbled through the turbulent water toward the
bottom. The time required for these bits of rock to fall through
a tuxbulent atmosphere or sink to the bottom of a ,:u;?od_-up ocean
would deternine the sisge of the spheres just as tho eize of hailstones
is regulated by the time they may be falling through a freezing zomne,

A large collision would conceivably provide both of these (falling
through atmosphere of hot dust or falling through deep ocean water) \

conditions somewhere within its periphery. 1t 1is poasible, too, that
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the moving waters of the oceanic flood carried the laterite stones
for considerable distances, depositing them as a blanket of quite
uniform thickness. It is incoaceivable that any of the ordineary
forms of erosion or weathering could have produced thie blanket
of materisl. How could this vast bed of tiny stones been turned,
over and over, each by itsslf so that the layers of material could
have been deposited to form & rounded etona? Certainly not on the
bottom of .the ocean, snd most certainly mot by rb;er action, for the
leterite covers the entire country like & blanket of snow.

The srcuate structures which bound Australia on the uorth and
east are probsbly sncient collision scars. Ths Sunda Arc i{s one
of the largest in the world and it is followed on ths east by the
Celabes and Moluccas arcs and the Solomou-Fiji-Tonga group, all of
which have & continuous record of sefsmic activity mﬂww .
action, indicating the Mly dyina(eoolm e2d combrosting earth-
quake) activitiss at these points ofeo:nic oollision. . AT,

The physical evidence mmm that .the Australisn coatinent
19 very old and wes probably once decpmbotm:hnthu bsen -
raised step by step (in wy opinion collision by collision) to its
present position. HNever having received a direct cosais hit, but
half surrounded by collision points, it has been raised to its present
elevation as a stable land mass. Like other large stable lend.
wasses and most of the deep ccean floor, it is velatively free from
seienie disturbance, having had only five small earthquakes since
seismic instruments heve been in use. Its few volcances and other
signs of volcanic action are very old and of minor significance. Most
of 1ts sedimentary rocks, too, &re very old, having been tilted often
90 degrees and folded until in many places they look like heavy dough
mixed into all sorts of queer configuratioms.

Another indicatfon that the dovn under continent was once deep
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sea floor 1s the gigantic swell and swale topography meationed
earlier. The greater part of Western Australias, roﬁghly 275,000
square miles, is underlain with granitic rocks, most of {t of
swell and swale topography and all of it averaging about 1,000
feet above ses lewvel. Intruding through thie granite basement
are isolated felands and ridges of greenstone, (a heavier basaltic
rock) that in some places rises to as much as 1,200 to 1,400 fest
above sea level. It is at these greenstone outcroppings that gold
is found.

The swell and swale topography varies some from place to place
but in general the swells average about five miles from top to top
or about the same distance from the bottom of one swale to the
bottom of the next with the difference in elesvatfion being 130 ¢o
200 feet. As one drives across this country the views from the
tops of the swells give the impression of one vast plain amlt'ehtn;
in all directions as far as the eye can reach, here and there
velieved by a dome of hard, exposed granite wvhich may rise from 50
to 100 feet higher than the averags swell. It is all & coarse-grained
pink granite and meny of the doues have "potholes™ of considerable
size on their surfaces. lhnyo!thuﬁgrmtudmamnom
than & few acres in extent and 6 to 10 feet high, but some of the
Iummwﬁmmwo!umhulmmmm
heights of 75 to 100 feet. Because they provide a perfect roof to
catch rainvatsr, most of the farms, sheep atauéu, and towns are
located noar such domes. Everywhere elge the blanket of laterite
covers the landscape and drinks up the rain as fast as it falls.
Never a etream is to be found and even the bottoms of the swales
seldom contain a dry-lake bed, and this is in an area where there
is from 15 to 20 inches of rainfall, depending on the distance fto'n
the coast. In no other land, so far as I know, does this much rain

disappear without trace of streambed or lake.
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Since the advent of echo sounding, most of the deep sea floor
has been found to be of this swell and gwale topography, often
with a greater rel.ui (larger hills end deeper valleys) but the
same general form, Submarine ridges and seamounts are, of course,
quite commonn, but most of the desp sea area is of thia swell and
swale relief. When depth soundings were made by cable at intervals
of 40 to 60 miles, the impression was gained tht_t___the deep sea floor
mamarlylinlphin. lumttmcchoumdingm.ua
Mugiv.rytdtucmmmuotm.up. and the record
shows this swell and swale wq'hy

Another bl.t of evidence thlt iuurn &utulu vas once dup sea
ﬂmummtmtmtudlymm!ootoithumlu
underlein with lmnltm Am-uuonommm
many uu. mtwd m m m.ooo-m ouu.on BT th- un o!
!lomtllqut uuummbm:ofumeammuuum
thtuto!elqotdomdmg‘lwthulumknﬂ
mtthqlnd Mt&u‘lm ﬁodl..l;unc-rulrmu 12 tutd.qp
mmmmmpubh.: lltuul th-tth.nm
tnduulycbmmnltdtukmumtyu thoocunandﬂmt
thtcmmmthymumaopdmthmabwtu
fut. Im!admmtmthmm&lt clwtmto!thc'm-
nille were loetud oa the tops of the mlu lnd in ulktns -ith state
geologists umxwm:uummthommnupqt
more wind on the hilltops but because the ground water was less salty.

The swell and swale topography s not mentionsd in any of the
geological literature I was adle to obtain in Australia, this asan
being described as a tableland or plateau without considering the
depressions or lack of stresms as anything unusual. Mor is the wide-
spread salty ground water considered as an anomalous conditiom.
Charles F. Laseron, in his book om the geology of Australia (The Face

of Australia, Pape 4S5)makes the statement that Western Australia
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has been above sea level since Archaeozoic time, giving an estimate

of 1,500 mtllion years as the time. This vast granite plateau, he
says, represents the roots of mountains loang since worn to a level

and that for the last 700 million years the land has remained virtually
unchanged. If so, why did the mountains wear down to humps and
hollows and why was the salt not leached away to the sea?

The first day out from Perth we reached a towm called York about
llsooa.m.amlallhandabeganauarchformwhonightm
about meteorites or tektl.tes. Ve aesked many people on the street
and in the bank and {n the pubs. We got a few good leads but they
all fizzled out.

We drove on to Corrigen vhere we got lodging at & very old hotel.
Pr. Nininger weant down to the bar to talk to the local citizens and
camo back with the news that he had found & man, Mr. Turnbull, who
had 8 very largs australite (As Australian tektites are called) that
wve might ocee on the morrow.

Corrigen 1s & typical "back bush™ country town: Old 1890 butldings
with corrigated tin roofs painted red, umbrella trees along the streets,
and winduills in the back yard. I coumted 21 windmills from the
upstairs verands of the hotel and could only see half the town from
that side of the building.

Almost everyons, we found, knew about the black glass sustralites
and could tell of somsons who had a few, but most of them had been
lost or thrown away since the museuss had stopped buying them years
before.

February 1, 1939:

We began a Sunday-morning tour of the outlying farms whare we had
heard that australites might be found. Most of the people were not at
home but we found one man playing cricket with gome of his 12 children.
The oldest boy went into the house to get his collection and that
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brought out the mother who had just had the last baby two weeks
before. She waa e very thin bird~1like little woman who was
apparently the most enthusiastic tektite hunter of them all. She
had found two herself and had been urging the two oldest boys to
wvatch for them fn their farm work. Dr. Nininger happily bought the
seven specimens they had managed to collect. |

We drove the Holden sbout 100 miles during the day looking for
muumwmtm and.a-un mbutmi:dyolum
at home. Returned to Corrfgen sbout four o'clock and found everyone
playing bowls, tennis, or drinking beer. It was plenty hot, ebout
90 degrees in the shade, and 1t appeared to me that the beer drinkers
were having the best of it. '

Bowling on the gresn is a favorite eport among the Australisn
country folk. They form a cludb and the bettex people put in some
mousy to build a ssall clubhouss snd a green. Everyone drssses in
vhite--hats, shoss, the men f{n long trousers, the ladies in white
dressed. Mr. Turnbull, one of the bowlers, turned wp with e very
lergs australite which he wouldn't sell. It wes not quits symsetrical
in shape but was perhsps the largest ons we saw anywhers except in
museuns .

) N.Whgao!mmMyMtMMuofM
glass ere the result of lcp-uortmbluttn;aohwuot_nlm
rock off the moon. Cooling immediatsly, it becams a trus glass. If
the earth chsuces to intercept such & shower, the material may be
scattered over thousands of square miles. Other then in Australia
taktites have been found in the Philippines (risalites), in Indo-China
(indo-chinites), in Texas (bediasites), in Bohemia (moldavites), on
the 1sland of Billiton (billitonites) and recently some have been
discovered in Georgia. In Australia tektites are scattered quits evenly

over the southern half of the continent, roughly south of a line drawm
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from nortlnestern Australia in the Kimberly country, southeasterly
through Alice Springs and reaching the eastern coast between Brisbana
and Sydney. I say quite evenly, but actually no one knows how evealy.
We were told that in certain localities they were quite plentiful.
Natives said that they knew of places far out in the brush vhere tektites
could be found in great abundance, but the vhite collectors vho had
found them and the museum people all told us that it was a rare experience
to find en australite, even in the areas where they were supposed to

be abundant. The family of 12 mentioned above had found only seven

_ tektites in the several yesrs they had been keeping a watchfuyl eye

and 1tl¢en&dtobotheopln1mo£mteollecma.thatmtmthm
two or thres could be found on an acre of ground {f the surface soil
ware screened.

Nevertheless, as we trmleddmgthacomtrytodawl?pta
constait watch and stopped many times each day to look closer at some
| small black object. In most cases these objects turned out to de
kangaroo manure which is exactly the size and shape of & mediun-sized
australite. After many dissppointments we began calling thie material
"Kengarooite”.

It is an interesting fact that practicslly all the tektites found
have been in the top few inches of the soil or actually on the surface
of the ground. This would seem to indicate that they are all of very
recent origin whether found in one part of the world or another. They
are a rather veather-resfstant material and should have survived in
the unconsolidated Pleistocens sediments and the much olt!er sedinsntary
rocks if the earth bas always been upoud to these showers; especially
in lakes and river muds wvhere plant acids ere not strong. Why, then,
have they not been discovered in ths older sedimenta?

Most of the Australian scientists seem to favor the proposal that
tektites are the surface material melted off of laxge meteorites as they

passed through the earth's upper!ggnnsphere, and most of the collectors



out in the bush will give this explanation of their origin. While

it is possible that a large meteorite (stony in composition) could

have shed this material by air friction (ablation), nevertheless it

dogan't seem likely that the several known areas of fall should all

have been visited by metoorites go alike chen’nually. Whatever their origin,
tektites are fndeed a fascinating subject for study.

eb 1939:

Dr. Nininger was always up by 4130 or Szoo_a.m. for a morning
walk, bdbut I usually nnugd to sleep until ¢ix. On this particular
mningumc@lwmlytoglﬂwhpmwo_fmullbnkot
Corregin and visit the laterite quarry. En route we saw many large
green parrots, almost ss large as pigeons, uuliytnﬂochof.
dosen or more. Though predominately green, they have yellow msrkings
on thounsanﬂlnad. as well as a.touch.o!nd hdmmw
smaller parrots, Mtthectuotoumha*nﬂﬂ&abwt
. thcmoolortnsumluprmuq. Mmmymtm
ﬂtﬂtﬂrﬂﬂmdnﬂmhﬂtﬁtmtt&t&th
small flocks.

mumummmolthemtmudepouno!
n_lmta!. that we saw snywhere i{n our travels. The quarty {tself was
M”mzmmumlmﬁﬂnuuﬁﬁm;’futof
rise above 1t and as moch below 80 that I estimated a total quarry
face of 60 fest might have been developed. A hard ridge of consclidated
lamturwthmmo!thomlbut that on either side was
n!tenoush to 4ig quite easily with a skip loader. The hill ftself
was about 200 yards long and sbout 100 feet higher than the granite
dome it overlaid on ths west. This was the only place where we sew
a thick bed of lLaterits covering a granits domes.

After breskfast we headed south to other towns and locations vhere

we had been told that sustralites might be parchased. About noon we
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came to the wheat farm of a Mr. Clark who was reported to have &
tektite collection. We parked in the shade of a tree to eat lunch

and presently Mr. Clark walked out from the house (about 200 yards
away) to find out who we were. He was very lerge around the middle,
very bowlegged, very deaf, and wearing very ancient shorts and T-
shirt, After much shouting and exhibiting of tektites, Dr. Nininger
was able to make him underatand what we wanted. He sajd that his

sons had collected quite a few while disking and harrowing their fields
in preparation for planting wheat, but that they were not home and

he pould not sell their belongings. This ended the conversation and
he went back to the housej but vhile we'were finishing our lunch be
returned with seven very nice australites which he gave to Dr. Niainger.
He wouldn't take sny monsy, saying it was a donation to & scientiffc
cause. ' )

The farms in this particuler area seemed quite productive. The
stubble in the fields indicated that & good crop hed besn recently
harvested, and the big new barns and new farm equipment indicated
¢hat crops had been good for a mumber of years.

We coatinued south, stopping in a ‘town cslled Kondinin and at’
many farms along the way, buimfmmdnfyf_qvbeople at home. It
seems that Monday and often Tuesday are bed days to find farmers &t
home, long weekends being the rule after the harvest season 1s over.

All of this country to the east of Perth was once covered with
eucalyptus ‘forest bafore it was clesred for wheat farming. There
are still large sections in the matural stete and most of the roads,
which are laid out with the compsss, are lined with the natural
forest vhich has never been cut. The right-of-way is usually wbesdil
100..feet;; ibut the graded roadway is ouly about 35 feet in width so
that a nice atrip of forest remains on either side providing welcome
shade and improving the beauty of the landscape. Many of these

wheat farmers scem to have had an eye for beauty and in clearing the
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land they left some of the largest trees scattered over the fields.

As we continued gouth in the afternoon we began to motice large
granite boulders scattered here and there and the underbrush began
to show signs of increasing rainfall. The blackboys and other kinds
of undergrowth made {t tq;oulble to see more than 100 feet or so
into the bush, while farther to the north the forests had been
entirely open. Late in the afternoon we came to a river,.the first
we had seen since leaving Perth, & distance of 486 miles, according
to the Holden speedomgéer. This lack of rivers and streams (not
even a tiny strean along. the roadside) was a mystery to us. Road-
side gutters and steeply sloping fields that would mh into deep
gutters and gullies in the United States show sbsolutely no sign of
erosion here in the land of laterite. The rainfall this far south
uuumm.mmmﬁuktomuwuhmwm
some trecs as tall as 100 feet. mmmmmuhere nmic
forests were cut and the land cleared, thoerostouhaa been very
severe. Herve, even after the land is cleared of its natural protection
and the land plowed to wake it still more vulnerable, it does not
erode. |

Auptralisn geologists have failed to see this unusual and ancaslous
condition or to realize that if present-day conditions of ercsion and
sedinentation were mjgcud i{nto the past as Lyell proposed,--there
would be nothing to project. MNor can we point to any other locaitey
in the world where this type of topography is being actively produced.
To produce a plateau of 275,000 square miles, all of it about 1,000
feet above sea level and extending right up to the ocesn, without
interior drainsge and only short rivers along the coast, yet with &
continuous swell and swale topography and without gravel deposits to
indicate where the material went that was eroded away (assuming it
is the roots of mountains as the geologists say)--then I say it must
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have been the devil himself with & very large clam-shell bucket
who did the job.
February 3, 1959:

After spending the night in Katanning, & fair-s:l.:ed town, we
got an eerly start southward toward the Big Tree eo;mtty. At
Cranbrook, about 50 miles south of Katsmiing, we drove seven miles
out into the country to the east to find a man by the name of Scott
who was said to have a collection of tektites. We finally found
the place but his vife said he was down the road sbout two miles
"biling']". With these directions we began looking for someons
baling hay, but after driving several niles and. finding no such
operation we concluded that Mr. Scott, who was a doctor by mfﬁiton,
had gone to visit a patiemt. |

Cranbrook lies at the southwest end of theStirlimg Range and
the“Seot:t faru wvas really in among the'nmn.ui..na. This range con-
sists of a row of isolated pesks vhich rise above the plateau, the
highest being Bluff Knoll, 3,640 feet in elevation. These peaks
are quite sharply pointed but worn smooth by ice erosion of r@t
time. |

As ve peared the south coast, the forests became thicker and
the etreans had real running water in them, It was here that we
saw our first dead kangaroo. MKany kangarocos get hit by cars on the
roads at night and most people who drive in the bush very much,
have guards built on the bumper to prevent damage to headlights and
radiator. We also saw and heard the famous lesughing jackass birds--
the Kookaburra. Thase birds are about the size of a kingfisher
and have much the same body build and manmner of flight,

Ve did not go to Albany, largest towa on the southwest coast,
but took a short-cut by dirt road across one side of & triangle to

reach a little town called Demmark. Here we had our first glimpse
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of the southera ocean, an arm of a bay called Wilson Iunlet, and

on this bay our first and last sight of the famous black swans that
are native to this region. They weres at least a half-mile away but
such large birds are seen qu}u easily through glasses at that
distance. rhauuumlargeflochdndinthﬁmmu
counted 120 birde and estimated that the other flock was at least as
large. The black swvan is about the same size as the white swan of
the northern hemisphere and every bit as beautiful and graceful. Mow
and then a bird would hoist his wings, stend up in the water, and
shake out his feathers. When one did this we could gee a white patch.
under esch wing. '

Ve had been paseing through besutiful eucalyptus forest for sowe
time, dmalmnuﬂd&tmﬂ--amclﬁmwt&w the
timber. The heavy forest grows on the steep front of the great plateau
where it suddenly breaks off to the southern ocesn. Yhe mofsture-
laden air rises against this steep 1,000-foot wall, coole, and condenses
as rainfall. mmmnm-nuummggmwm. The
voad was unusual in that it was perfectly straight but sngled dowm
the mountainside, crossing meny deep canyons at an angle and producing
a ssries of roller-coaster dips that were quite thrilling.

We turned off the main road at a place called Quarren to ses the
Valley of the Giants, a stste park whers soms of the biggest trees are
praserved. These trees ave veally huge and rugged, reminding one of
the California sequoiss with their massive trunks and gnaried and
tugged tops. Some of them have hed their bases burned out until cars
can drive through. This grove of trees appsrently covers no more than
about 100 acres in a saddle betwesn two low peaks. These trees sppear
to be much older than the rest of the forest which extends for sbout
200 miles along this south coast. We gaw thousands upon thousands of

trees in the general forest that were six to geven feet in diemeater
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and perhaps one in a thousand might reach eight feet, but here in
the Valley of the Giants, many have reached a diameter of 12 to 15
feet.

All through this south-coast forest belt there are large sections
of dead trees, bare white poles rising high above the underbrush and
young trees that have aprouted. We were under the impression that
forest fires were the cause but a pioneer citizen told us that English
colonists after the first world war had girdled these trees to kill
them so that the land could be cleared for farming. 7The job provad
too geeat for all but & few, but the dead timber still stands as &
monument to the majority.

Most of the.lumber used in Australis comes from this section. We

eaw several sswnills at work and great piles of logs and bright red,
' greshly cut lumber. It looks very much like mshogeny but {s much
harder. There are two varietias of the big trees, one a smooth-barked
gun that sheds fts bark in long stresmers, called karri, and the
other & rough-barked tree called jarrsh. I was told that the karri
must be sawed within two days after falling or it will split so badly
that {t i_a_:nleu for lunber. They have lately invented a new method
of driving the oil snd sap out of the green wood by steam pressure.
This hastens the drying snd prevents splitting and checking.

We arrived at the town of Northeliffe about 8:00 p.m. and after
dioner in the only hotel, we went put into the street to look at the
stare. It was very dark except for a few lights in the hotel and
the stars seemed unusually bright. We could make out the Southern
Cross and the tuo great nebulse of the southern hemfsphere called the
Magallanic Clouds (¥ 31 and M33) vhich are closer and hence much
brighter and larger than ours of the northern sky. These two great
nebulae or galaxies (70,000 and 80,000 light yesrs distant) are

easily seen with the naked eye and field glasses. Other nebulae
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which can becseen from the northern hemisphere too, are visible on the
northern horizon. (Reference: Larasse Encylopedia of Astronomy, Page
419). Smog 1s not a problem here: Nothing but 2,000 miles of ocean
and 2,000 miles more of Anterctic ice between Northcliffe and the
South Pole.

February 4, 1959;

We left Northcliffe Lodge at 7:30 4.m., driving through magnificent
eucalyptus forest for miles and miles. We stopped many times to take
pictutes and to wonder at the towering trees. At one place we saw
two parrots high in the treetops. So high they were, and so dark
against the bright sky that they looked black as crows; they sounded
l1ike crows, too, but they had long tails and parrot wings.

I noticed that many of the big trees were growing on white sand
dunes which had over-ridden the granite and laterite. The big trees
always grow on the hills, the valleys being barren of any kind of trees
apparently because of the hi_gh salt contseat in the ground water in
the valleys. This %s opposite to the growiag habits of the California
redwoods where the biggest trees asre always found in the deap eoil along
the river benks. The salt-water bugaboo is evarywhere present in '
Australia, vhether i{n a gection of heavy rainfall or i{n desert. We
sav 2 few small swamps or lakes in thig area but nothing unusual,

As we turned north toward Perth the eucalyptus forests began to thin

out and more farms and orchards appeared with towns popping up all

along the wey--such towns as Manjimump, Greenbushes, Wonuerup, Domnybrook,
Boyanup, Harvey, Yarloop, Waroona, Goolup and Pinjarra. Near Goolup

we came upon a roadside clay mine vhere they were digging out pure

vhite kaolin of very fine quality. It could be ground between the teeth
wvithout feel of grit, a test which s said to be as good as wsny to
determine the fineness of clay. In a stratum just above the clay and
below the usual blanket of fronstone there were many crystals of black
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tourmaline.
Nearing Perth, the road comes down of€ the plateau and follows

the coastal plain for about 20 miles before reaching the city. This
plain is two or three miles wide and 30 to 50 feet above sea level,
its only unusual feature being a number of small lakes without outlets
scattered along its length, a significant geologic fact we shall
discuss later.

_ We arrived in Perth sbout 4:00 p.m. and I vas able to drive on
ti:e ieft gside of the street all ﬁe way through the city to our hotel.

Quite an accomplishment I thought!
February 5, 1959:

Ve spent most of this day going to banks, shopping for a Volkswagon

Combe and looking for camping equipment. We expected to spend about
two waeks in & cross-country drive of some 2,500 miles, ending up at
Adelaide on the south cosst. We would swing north to Mallewa, thence
east via Ynlg‘:}:ﬁa (from vhere we hoped to visit the Dalgaranga meteroite
crater) to Mt. Magnet, then south to Kalgoorlie, Norseman and on
across the Nullarbor to Adelaide. The last 1500 miles or so would be
across the Nullarbor (the word means null arbor--‘'without trees"),
and we expected to camp out most of the way We were told that we
would have to carry extra gas and water driving anyvhere in this back
country, and most people whom we asked thought we were crasy to try
it at this time of year--sumertime.

February 6, 1959:
Ny money did not show up from home but Dr. Nininger made a down-

~

payment on the Volkswagon and we went to Boan's, the big department
store vhere we bought camp cots, pads, sheets, thin cotton blankats,
folding chairs, cooking utensils, water cans, spare gas cans, and
many other items. This store in Perth is six stories high and covers
a whole city block. It is truly a department store, selling anything

one would want to buy, including groceries and meats. Everything
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atlas. It would be necessary to go to the city library to get an
atlas.
APPENDIX I.

The Canadian scientist have been doing some outstsanding work
in their search for large mateor craters in Canada, realizing as
they do, that large scale meteorite collision might have had a
vital part in the history of the earth and in the mineralization of
the earths crust. This has included a search of serial photographs
of the whole of Canada including the arctic islsnds and the discovery
of a whole series of circular depressions and lakes that may be of
meteoritic origin.

The discovery of the Hew Quebec Crater in 1945 and its subsequent
exploration by Dr. V. B. Meen of the Royal Ontario Museum of geology
and Mineralogy in the summer of 1950 gave the initial impitus to
the investigation that is still underway.

Dr. C. 8. Beals, astronomer of the Dominfion Observatory at
Ottawa, has been directing the search and field studies as time has
permitted. In 1956 the Dominion Observatory published a paper by
C. 8. Beals, G. M. Perguson and A. Lendou called "A Search for Analogies
Between Lunar and Terrestrial Topography on Photographs of the Canadian
Shield."” Also a paper by P. L. Willmore and A. E. Schiedeggar on
"Seismic Observations in the Gulf of St. Lawrence". This circular
depression in the Gulf of St. Lewrence is filled with sediments to a
depth of about 20,000 feet. A deep basin 207 miles in dismeter in
the granite of the Csnadisn Shield. : '

The writer has also learned from personal communication with Dr.
Beals that they are investigating the Hudson Bay crater arc which is
some 250 uiles in dismeter. This possible crater was first pointed
out by Kelly & Dachille, TARGET:EARTH, Page, 58, published in 1953.

The investigstion of these very large craters wmay be the turning
point in the scceptance of the collision theory of geology 1if the
evidence proves beyond doubt that they are of collision origin. It
is very difficult, of course, to dethrone a ruling theory that has
been accepted in the highest halle of learning for 128 years, (since
Lyell wrote hie Principles of Geology in 1833) but this is surely

going to happen.

Collision geology is the key of logic that opens the door. Each
new anomaly is explained as it arfes by cosmic collision. It requires
no special brains or genius, anyone who understands the theory can
apply it to any new geologic problem that cannot be explained by
‘orthodox geology. s T
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Turning to local questions of geology I asked about the origin of
the granitic plains, the swcll and ewale topography. He had no
knowledge of any theories of origin and was surprised to learn that
there could be anything unusual .about such a land surface. It had
never occurred to him that any anoﬁlua conditions prevailed.

I do not wish to seem over-critical of Australian scientists who
do not know what is going on {in Caneda or the United States because
I auspect ti:at we in North America are just ss ignorant of what
goes on in Austrelis. Lack of communication works both ways, but it
doest seem to me that the Buresu of Mines could afford a small map
or a globe of the world., I Tiwe found in searching Amsrican universities
snd public libraries that we are woefully lacking in geologfical in-
formation on the lands dowm under, but it turns out to be almost as
d1€ficult to get such information vhen in Australis. I inquired in
many different book stores in Fiji, in Hew Zealand, and fn Australis
for books on the local geology and was only able to find ons in each
of these lands. The one book on Austialia is called THE FACE o
AUSTRALIA by Charles F. Laseron. It is written .£or the laymsn and
!.neluhl a_pod deal of information on the plent and animal 1life of
Australis. I would recommend it to & laymsn and geologist alike,
as & we_l.l. written snd descriptive work, although I do not agree with
most of his geological conclusions.

About two weeks later, while in Kalgooriie, some meabers of the
local Rotary Club responded to my request for more geological in-
formation and very kindly agresd to send me & copy of Geological
Survey Bulletin No. 95, “The Physiography of Western Australias",
along with a colored geologicsl map of Western Australia. They hed
to send for this material themselves, so I did not receive it umtil
sometime after returning home. Bulletin 95 is the third editiim,

firet printed {n 1934, and apparently the only geological information
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available on Western Australia other than short papers published by
individual geologists, chiefly on gold mining activities. Too many
scientists I am convinced are interested only in the pay check.

Dr. Nininger had placed a notice in the Perth paper that he wished
to buy tektites and & like announcement was made over the radio; quite
a few people responded. From one of those who telephoned, the Niningers
purchased quite a n;ce collection of tektites. In this collection was
a long dumbbell-sghaped auai;alite‘Qith'a'fhld'feather edée'extendins
lengthwise all around it,

Dr. Nininger and I got into quite an argument as to how at proceeded
through the d.t to have produced this feather-edge flow pattern. He
argued that it spun like a propeller and 1 insisted that it.rolled
slowly like a rolling pin, thus producing the waist at the ui@dle and
that the final position was one side on, so that the feather eﬁgs was
formed where the frontal air flow met the reverse flow from the rear.
February 7, 1939; _

Dr. Nininger went downtown early to éet the maps we had ordared
end to see an tndividual who had telephoned sbout tektites. I got
busy on the telephone trying to find wut why thé money I had cabled
for-had not arrived. I had been calling the Bank.of Rew South Wales
who seemed to know nothing about my cable but were msking every
effort to find out about it. Finally it came out that there was
another bank in Perth called The Bank of Australias and New Bouth Wales
which I had stumbled into when the thought occurred to me to send
for money. I grabbed a taxi and rushed down to the bank just before
11 o'clock closing time, got my money, and went back to the Volkswagon
agency for the Combie. Dr. Nininger was there, and after paying the
bill and loading in the cemping gear we took off for the Hotel Charles.
Pr. Nininger rode with the agency owner, who piloted us to the hotel.

He didn't seem to want to ride with me through the traffic in the new vehicle.
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After lunch we loaded in the rest of our baggage and found there
was just room emough for Mrs. Nininger to sit on an aluminum camp
chair in the middle of the floor behind the front seat. It had arm
rests and was a fairly comfortable chair. Later, when Dr. and Mrs.
Nininger had changed places several times it was decided that this seat
in the center of the Combie was less bouncy than the front seat.

Our way led north over a good paved road, once we got out into
the country. Near the city it was very rough with deep chuck holes
and wvashboard surface, the latter called gorrugaticns in Australia.
The weather had been very warm in Perth and we were all glad to get
up onto the higher plateau. We stopped for the night in a little town
called Dalarco where we found lodging in the usual choice rooms, Just

over the bar.
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CHAPTER VIIX

IHE DALGARANGA METEORITE CRATER

February 8, 1959:

We were up early and off by 6:20 a.m. to the next town for
breakfast. We had decided we would eat out and sleep in hotels
vhile we could because camping aight get a little tiresome defore
the wonth was out.

We began to ger into the wheat country, the road paralleling
the ratlroad, and about every 10 miles we passed ¢ big wheat '
bin. The Auitreltana do not use elevators but build long wooden
bing to hold the wheat. The bins are V-ghaped in cross-section
80 .that the vheat will gravitate to the bottom as the bin s
emptied, and some sppear to be 400 or S00 feet long. Usually
there are two of these bins. One 1'3-open to receive the new crop
of wheat and the other has a roof for long-time storage.

The wheat country fs the home of a besutiful parrot, a bird
about the size of a pigeon with & roge-colored breast, pearl gray
back, and some rose and vhite under the wings. We saw them by the
hundreds around the open wheat bins, sometimes literally covering
the bins. Like all parrots they are quite at home hanging"by their
beaks or upaide down by their feet. Many were resting on the
telephone wires along the raflroad and about as many were upside
down hanging by one foot, as were gitting upright. I asked a small
boy what they called these parrots and he said “gahlah". After

having him repeat the word several times, I asked him why, and he
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angwered, "because that's that they say--'gahlah-gahlah-gahlah'".
Sure enough, when I listened, that is whet they did say.

In the afternoon we came out into more open country not far
from the coast where huge sand dunes had grown into hills. A thick
brush vegetation on these sand hills has produced a surface soil
sufficient to grow good wheat. Alltttle beyond we pagsed by the
big Yarra Yarra lakes at Carnamah and on north to a town called
Mingenew, where we turned eastward on a dirt road across to Morawa
and thence 79 miles more to Yalgoo; During the day we counted four

.-new kinds of parrots and were much surprised to find these large e BBtk

birds in semi-desert country where water is very scarce. Most of
the birds are seen around windmills and watering troughs. .F‘ saw
big black parrots--birds at least two feet long, half of which is
tail. When they fly anélspread the tail a large patch of deep.
crimson appears on the underside. We saw two other varieties of
rose-breasted parrots as well as a vhite parrot with a sulphur-
colored head and breast.

We reached Yalgoo about 5:00 p.m. and got rooms at the Railroad

~ ‘hotel.~Yalgoo is the central town in allarge'county or Road District, -

and was once a thriving gold-mining area. Most of the mines are now |
abandoned and Yalgoo has gone back to a& population of about 25 people,
three times that many dogs, and some roosters. In the middle of
the night the dingoes came to see about the roosters and all the
dogs rushed forth to do battle with much barking and minor gquabbling
among themselves. This went on fntermittently until near morning
vhen the roosters came to life and began to crow. It reminded me
of old-times at home on the farm, and when a few burros joined the
sunrise chorus with some choice braying, the sounds were those of
a little Arizona mining town, which made the Niningers feel right

at home.
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Yalgoo was laid out with a 100-foot-wide main street that
stretched up the slope from the railroad station. In later years
the railroad was moved a bit and uow the station is a half-mile
from the hotel, the store a little beyond, and the garage just
beyond that, with a half-dozen houses lining the rest of the streat.
0ld walis and piles of brick rubble indicate the glory that was pnce
Yalgoo.

The hotel had the inevitable saloon in front and a long hall
extending to the back with a kitchen and dining room on one side
and the bedrooms on the other, esch bedroom having a.door out onto
a long porch. The hotel owner invited us to move our bedding out
oato wire cots that lined the porch from end to end. Dr. Nininger
and I took advantage of this offer, but Mrs. Nininger, being a lady,
stayed inside end suffered the 100-degree temperature all night.
February 9, 1959: |

By 6:13 a.m. we wers undcr wvay, headed for ur Ross's sheep
__ranch, called nalgar-nan Stntion about 60 miles north and east of
Yalgoo. The toag wvas rough and full of pot holgp_and corrigations,
but the farther we went the better the road bﬁdﬂhﬁeﬂappltﬁntly'
because hi?ltttigltrafflc, Much of it was as smooth and hard as
pavement and straight for miles. We saw our first wild kangaroos
just a few miles out of town, and then three emus, the huge flightless
birde of Australia, crossed the road,

We continued on over endless straight road through scrub bush
about 12 feet high. We could never see more than about 50 yards
into the bush, Arrived at last at Dalgaranga Station where Wbiiisre
met by Hra; Ross and two friendly sheep dogs. She had no idea we
were coming, but she was very hospitable and invited us in for a
round of ice-cold beer.

Delgaranga Station is an old one and has seen years of great
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prosperity when wool was high. The house is old but large and

well madé, and filled with expensive furniture of vintage 1880. It
was very dark inside, the curtains being drawn to keep out the heat,
but after a few minutes were able to see each other and to enjoy
the coolness of a well ingulated room. Mrs. Ross said she had come
here as a bridfe 30 years before when her husband had bought @ke
station leagse., The station contains 264,000 acres and was named
after the peak we could see to the northeast, Dalgaranger Peak, ¢
mountain that appeared to be at least 1,000 feet Figher than the
surrounding plain. She told us that a spring on the side of this
mountain was the only natural flowing water for 100 miles ir any
direction. Just a few hundred yards to the rear of the house and
other ougbutldtn;g's. a large granite llona stood above the plain.

On top, she said, was a lake of several acres which had been dammed
off by a low wall which w could seec from where we stood. Thie was
' their main weter supply vhen rainfall was sufficient, but they lmd'
a “dug well” in the yﬁ which prodvced discolored, brackish water,
and the inevitable rainwater tanks wvhich are seen a;round mry
house in interior Australfa.

Dr. Nininger told Mrge. Ross of our hope to visit the Dalgararga
.meteorite crater and inquired about the road ge!:ttng there, sh.e'
said she hu.‘-naver been there and c'ould not direct us to it, but
that 1{f ve wanted to drive out into the bush she could dfrect us to
vhere her husband and the "blackfellow" were working on a windmill.
They could show us the way. So, after getting directions frcm one
winduill, to the next windmill, to the next windmill, erd right
and left turns, we started out.

We went around the big granite dome and took off imto the bush.
The bush 13 15 feet high, 80 you can't see out of it to keep land
marks in view. My directions were mixed, even when I was at the
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station and could see Dalgaranger Peak and the granite dome, so
when we got into the bush and couldn't see these landmarks, I
was completely lost.

After about 10 miles of dtiving we came to a windmill where we
thought Mr. Ross should be but there was no sign of him nor his
tracks; s0 we went back the way we had come for more directioms.
Hr.a. Ross said we had not gone far enough, thet there was one more
windmill to go and the reason we had not seen tracks was that the
men had probably taken a shortcut. She gave us more directions for
finding the shortcut and told us to look for fresh tracks turning
that way before taking it. "You na;ret know about men. They may
not go where they say they are golng_". _Sh_e said. |

We omtod.out again, found the cut-off and the tracks and,
in & remarkably short time, the windmill; Mr. Ross and the boy
were eating lunch under a scrub acacia. Mr. Ross was & tall thin
m_&.boucsoy-mm_ohiuwmmm, Ho wore &
large “twption" hat 'uh & wide brim to protect his tender skin,
and kept his sMrtmlanup thmtthebuh
flies, When he lui‘epd that we wanted to visit the crater, he said
hchdonlybunthcroqﬂce.alongtiuagﬁ, but that the boy
could show us ‘where it was. They would lead the way and we could
follow. Mr. Ross said it was about 14 miles from where we were but
it seemed nearer 20; most of it a straight rosd along a fence line.

We finally reached a group of big granite boulders where the
boy stopped l_::lc truck and told us we would have to walk the rest
of the wvay. We walked about 1,000 feet through scrub brush growing
in desert pavement when we suddenly came to a hole fn the ground.
This was the Dalgaranga Meteorite crater which had been reported in
scientific literature some 25 years before by the curator of the
museun in Perth. He had not seen the crater himself but had assayed
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the samples of {ron brought in and reported what the discoverer

said about its size and depth. It was reported as 75 yards in
diameter and about 40 feet deep. It actually measured 75 feet

in diaveter and was 10 feet deep. Dr., Nininger was the first
scientist to visit this crater and we were probably about the fourth
or fifth wvhite party to see it.

We looked for meteorites for about 30 minutes but didn't find
any. Then Mr. Ross wmd the aborigine went home and we brought the
Volkewagon ou£ through the bush to the rim of the crater where we
made camp. We hunted for meteoriter all the rest of the aftermoon
and 1 f;und six, the biggest about an inch across. Mrs. Nininger
found two or three and Dr. Niniuger found reveral small ones. He
had a horse-shoe magnet bolted onto the end of an alumimsmm tube
#o that hd joould rake around in the soil and pick up enything that
might cling to the megnet. About half of the ground-surface around

the crater war covered with small rusty-colored eronas averdging
about one-half meh.tn diemater. They are rough md aeulpﬁied

in many cases and look almost exactly like the small iron meteorites
-which are among them. This makes the meteorites extremely hard to
find and much time was spent in examining things that turned out to
be stones instead of meteorites. It was very hot, over 100 dagraés
wve guessed, and the bush flies were something awful. We stuffed
handkerchiefs under our hats to cover our ears and the backs of our
necks, but the flies were in our eyes behind our glasses and a
constant annoyance.

We had a watermelon break sbovt wid-afternoon and then dack to
hunting unti{l dark. Mrs. Nianinger got some supper out of the cans
and all hands turned in for the night--but not before making a semi-
scientific meteorite count did we drop off to dreamland. Dr. Nininger

is a dedicated gcientist who never stops work from dawn until dark,
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except to eat, and that he can do six times a day.
February 10, 1959;

We were up early and Dr. Nininger etarted to search for meteorites
with his big magnet. He didn’t have much luck so he tried out the
aine detector he had brought along from the States. We couldn't
meke it work. It was supposed to squeal when the plate was held
a few inches above a piece of irom, but we couidn't get a sound
out of it even on the biggest pieces of meteorite we hed found.

1 tried the hand magnet for ewhile but decided I could find wore
by looking. Mre. Nininger and I erch had a little magnet on a
string so that we could test likely locking objects without bending
over. This was a great help and I collected ;. few small bits by
.dragging the magnet behind me, .

During the moraing I took pictures and we measured the crater.
with a string. There wes a good-sized trde grod.nzrtghtintlht
center of the crater meking it faposeible to stretch the string
tight. I climed: the tres sud cut or broke enough ‘branches out: so
thet we could stretch the string nﬁ'#e-sm'“mggo weasure of the
dopth and diemeter of the crater.

The Dalgaranga crater is in perfectly flat ground in & .gtanitc
formation with about three feet of latarite on the surface. The -
explosion upon fmpact threv up & vim of laterite boulders ebout five
feot high on one side and pothapo four on the other side, and clo‘plng_
down and outwardly from the ria sbout 13 yerde at msximum points.
The debris is not evealy distributed about the crater. Appsrently
the meteorite ceame in at an sngle of about 45 degrees froa the south- -
southeast and much of the force of the explosion was back in that
direction for it clesred that section of the rim of all loose rock
debris and hurled most of it & considerable distence jout into the
bush, most of it from 80 to 100 yard.s. Another streemer of fragments
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was thrown in the opposite direction, to the northwest, some as wmuch
as 200 yards and one chunk of laterite about 8 inches in diameter was
185 yards from the crater rim. There were other smaller streamers
of rock debris but the main bulk of the material thrown out was close
to the rim on the northeast and southwest sides. (See Fig._ ! 2 ) |
1 made a cowplete circle around the crater at a distance of about B0
yards where the largest chunks of laterite were to be found (about
18 inches in diameter) in the hope of finding-a large meteorite but
had no luck. X did find many pieces of flint that had been flaked
by the abotigine. It occurred to me that perhaps the natives had
ttadedﬂl:iggfcta wvith their gods, putting down a flint vhere they
had picked up a piece of iron mentorite. This, 1 thouglt, might
account for the small smount of irons as compared to the size of the'
crater. To ;nst my theory I made a search far out beyond the last
piece of laterito ejectsmenta and found no sign of either flint stones
or flaked ﬂ!nu. l'll.nt does not occur n.aturauy in granite country
so the patives must hm carried them r.hera and beatdee. only man
can fleke a hard stone 1tke flint. No doubt t_l_n_a natives saw this
fall, for it would have been visible at & greag_dismnee even in
daylight. They soon found the sharp-ltttle iron meteorites and
carried most of them sway, not forgetting to leave an exchange gift
for the fiery god who came out of the sky.

Judging by the lack of weathering and erosion in the crater
wvalls and in the laterite and granitﬁhhﬁ&bun out of the crater, 1 doubt
that this event occurred more than a few hundred years ago. Laterite,
being a loosely cemented conglomeration of small pellets, it is not
a stone that can be expected to withstand decomposition yet many of the
chunks of laterite were quite fresh in appearance and even a stone
16 inches in diameter which I turned over, was only buried about three

inches. The desert floor about the crater is extremely flat and quite
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had been overhead, giving no clue as to which ‘was east or west. If
we had seen Mt. Dalgaranger from the stationm early in the morning
or evening, we would have known whether it was east, west, north,
or south of the station,

We took the left fork, driving through the bush for what seemed
hours, always along fences, for they build the road when they build
the fence. We came to other windmills which looked strange but dida't
dare go back because we were nearly out of gas. Finally the engine
did stop and I turned on the spare tank which meant that we had 35
miles left in the Volkswagon. Only a few miles beyond we made a
turn and looming ahead was the big granite rock by the station. Rarely
have I seen a more welcome sight!

We were soon back at Dalgaranga Station and Mrs. Ross had us in
for another round of beer. We had taken the wrong road at the_fork,
but had got onto another shortcut which brought us back safely.

We borrowed some gasoline from Mrs. Ross (we were to pay for it
to her account in Yalgoo) and headed back for that metropolis. On
the way we had a race with a pair of emus which were standing at the
edge of a clearing sbout 150 yards from the road. They started to
move and I drove off the road a little way daring them to race. Sure
enough, they took the dare. Instead of disappearing into the bush,
they started a 2d0-yard dash to cgoss.in front of us. I slowed down
just enough so that they could make it at full &peed. They passed
only about 50. feet, in front of the car doing above 40 miles an hour.

*

Their mouths wete open: tﬁéir necks stretched out, and their tails

were bobbing up and dow; as they took 10-foot strides in their flight.
On our way out to find Mr. Ross the day before we had had a

similar experience with another emu. This one had been drinking at

a water trough when we arrived. :g started to run along a fence &

leading away from the water trough; we were on one side of the fence,
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the emu on the other. At any point he could have turned away from
the fence and into the bush but he was determined to cross in front
of us. The road was smooth and straight and I kept increasing the
speed until we were doing about 30 miles an hour, the emu just ahead
of us about 20 feet. We had gone about a half-mile when 1 decided

to get a picture. Dr. Nininger held the steering wheel while I tried
to hold the camera out the window. Just then the emu tried to jump
through the fence but rebounded off the wire about 40 feet, so that
he was to the side of the car where I got two good pictures. Determined
as ever he headeg back for the fence, but I slowed down taking pity
on the poor stupid creature. With no competition his judgment got
the better of his instinct and he turmed away into the bush.

Many years ago Roy Chapman Andrews told of. his experiences in
his explorations of Outer Mongolia. They had chased the wild asses
and antelopes on the dry lakes of that country in their Dodge touring
cars and the animals had raced them for miles in order to outrun and
pass ahead of them. He thought that probably all wild animals which
protect themselves by fleeing have this instinct to outrun and cross
in front-of their enemies. In my younger days, I had occasion to try
out this theory several times on horses, chasing them in a Model-T
Foxrd. In the spring of the year when the grass_is green and the
horses are feeling good, the whole herd will try to outrun your car
and pass across in front of it. The old mares and geldings will trail
behind but the colts and young horsesiawill run 35 miles an hour quite
easily and do better than 40 if pressed hard.

The Australian method of sheep raising, as we were told about it
at the Dalgaranga Station, is quite simple. No extra labor is required
except at shearing time. The land is divided up into large pastures,
and at the corners where four pastures come together a well is dug
and a windmill and large tank erected. Four watering troughs are set

up, one in each pasture. Around the trough and in the corner of each -156-



pasture, a wire corrall is built with a gate in one corner. When
the owner wishes to "muster’ the sheep in any given pasture, he
simply shuts off the water in the trough until all of the thirsty
sheep are in the corral bleating for water. This may take a day

or two, but they all eventually come in. This is probably the only
practical way to gather 200 or 300 sheep from a 20,000-acre pasture,
when you consider that a man on horseback can only see a few hundred
yards through the bush at most.

The only natural emnemies the sheep have are dingoes, the native
wild dog, and domestic dogs turned sheep killers. Every sheepman
carries a rifle in his car and all dogs found in his pasture are
shot unless accompanied by their master. To keep the wild dogs down
the goveranment employs hunters who do nothing but hunt -and trap wild
dogs. They are called "doggers" and their method of hunting is by
jeep, motorcycle, and shotgun. The dogger puts a light motorecycle
in the back of his Land Rover and takes off across the open desert
or through the bush until he finds a good hunting ground. There he
parks the jeep and starts after the dingoes on the motorcycle armed
with a shot gun loaded with buckshot.

In this region we had our first look at the government rabbit

proof fence. It is well built wire netting fence about five feet high and

extending below ground surface six inches to a foot to keep the rabbits
from digging under. This particular section of the fence is an east
and west fence to keep the rabbits from migrating down into the grain
farming country from the north. It joins the main north and south
fence at a point about 100 miles north of Sandstone. These rabbit
fences are an important feature shown on every road map for they extend
for hundreds of miles across the country, actually fencing the rabbits
off in a huge pasture that includes the whole northwest corner of
Australia. We saw a crew of government repair men on the Dalgaranga
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Station who were fixing a small section of fence that had washed out
in a creek bed., Dalgaringa Station is on the headwaters of one of
the small coastal rivers,

We reached Yalgoo about 5:00 p.m. and put up at the same hotel
for another might of barking, brayiné, and crowing.

February 12, 1959:

We took off this morning for Mt. Magnet, Sandstone, Agnew and all
points east. The road was dirt and badly corrugated but we had heard
that Mt. Magnet was a big town with all facilities. The Volkswagon
people in Perth had told us that we could get parts there and have our
Combe serviced. When we arrived we found one old garage, a few stores
and a court house. The main street was three blocks long and 100 feet
wide. It began abruptly and ended abruptly in the desert. From either
end of this street the ;ourisé can see 20 miles without the view being
interrupted by a house. The one touch of modernization was a curbed
parkway down the ceanter of the street with newly planted grass and some
tiny wisps of trees.

The garage man had no speedometer cable that would fit a Volkswagon
so we filled our gas tank and headed for Sandstome. The cable had
broken for no spparent reason just before we reached Yalgoo so we were
without speedometer until we reached Kalgoorlie, a distance of about
450 miles.

A little way out of Yalgoo we had passed out of the laterite and
had come into a greenstone and quartz formation. Little quartz buttes
were scattered all over the landscape, most of the surface rock weathered
and split inte angular chunks two or three inches on a side. The flats
of desert pavement in between these buttes were covered with small
blue-black stones that looked as if they had been varnished. The
astonishing thing was the uniformity of their size and the steady change

to larger and larger sizes. At first they were all half-inch size,
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then an inch, two inches, and finally whole fields or flats

covered with these black stones averaging about three inches in
diameter. Then they suddenly ceased altogether and we entered a
country of low bluffs and cut banks of red decomposed granite and
pyrophyllite, the latter being an advanced stage of decomposition in
granite similar to a very smooth clay. This part of the country is
the same rolling topography as described earlier except that the
slopes are longer and more gentle. We had been gaining altitude all
the way to Sandstone but so gradually it was hardly noticeable.

Sandstone is an old mining town with the regulation 1890 hotel,
bar and gas pump, and tumbled-down garage with a few old junked
cars. Also a road majntenance station, general store, and a few
homes for those who must live in this dreary place.

Like most of these mining towns, Sandstone is on top of & mountain,
better described as the highest part of a plain. From the hotel we
looked down a long slopé to the north that gave one the impression
of looking into eternity--so vast, so far away from everywhere, and
so uninhabited. There was not a sign of smoke from a farmhouse;
just the blue of the brush-covered land fading softly into the
blue of the sky. The air was very clear and we must haye been looking
at least 100 miles to the horizon. The town of Sandstone would_do
well to import a few of the sandstone cliffs from Dr. Nininger's home
town of Sedona, Arizona, to place on that horizon. As far as I could
gsee there was not a smidgein of sandstone in sight. My notes read,
"Sandstone is sans sandstoné&q

We continued on toward Agnew, stopping about 5:30 at a sheep station
to get water, We were met by barking sheep doge and presently the
owner came out from somewhere, dressed only in a pair of kakhi shorts.
He kindly filled our water bags from one of his five big rainwater

tanks. We asked him how many sheep he had and he replied that he was
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running about 600 head on 303,000 acres, that being all he had
fenced at the time. He said that was too many and that he intended
to cut down to about 500 head. We had seen a few very wild sheep
run across the road. Since they don't herd their sheep but only
muster them twice a year for shearing,: thé sheep become almost as
wild as the wild game.

I asked cur host about the average rainfall and he said it was
about 16 inches but that they had just had a-series of dry years.
Ground water, he said, was only six to eight feet down, but when one
went much deeper it became salt water. it was in this area that we
began noticing how the trees only lived to a certain age and he
confirmed our guess as to the reason: When the trees reach a
certain size the roots get down to salt water and they die. The
dead trees are only about 15 feet high and the younger trees appear
as healthy as any tree could be, with bright, lush foliage.

We camped that night in the middle of the road and about 50
yards from a windmill and trough, hoping to see wild game in the
early morning at the water. It turned out that the only wild game
was mosquitos, so we built a big fire of mulga wood and threw on
green weeds to make a smoke. It was effective while the green
weeds lasted, but that wasn't long. I made my bed (cot) in the
road in front'of the car, that being the place most free- from
stickers which might get into bare feet. There wasn't much danger
from passing cars; we had passed only two cars all day, not couating
those parked in Sandstone and Mt. Magnet. It had been threatening
to storm as we went to bed and later in the night we heard thunder
.and toward morning big drops began to fall. So, like the characters
of Biblical record, "We arose while it was yet night and departed

from that placé{'/\

February 13, 1959:

The early start was profitable, however, for we saw 30 kangaroos
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and three emus in the first hour. We reached Agnew quite early (85
miles from Sandstone) and found it just like its neighbor. We stopped
at the hotel for gas and while I was hunting up the manager to pump

the gas, Dr. Nininger went into the pub to see what he could find out
about local tektite collectors. The gas station consisted of about

50 barrels of petrol, some full, some empty, standing in the yaxd.

The manager broke open a new one and thrust a gas pump in the bunghole,
pumped a five-gallon can full and then poured that in my tank., When
this was accomplished I went around to the pub to find Dr. Nininger.

He was busy drinking beer with a couple of customers and the bartender,
trying to get some scientific information about sustralites. It
should be said here that Dr. Nininger is definitely not a drinking

man; he hates beer. But in the interest of science, he drank literally
quarts of therstuff. The two Aussies had either started early or

late the night before, because they were in no condition to kive out
8ccurate information. Dr. Nininger got me into the conversation and
while they weren't looking he set the half-empty glass behind gomething
and sneaked cut the door. The gentlemen bought me a beer and then I
had to return the favor, so it was some time before we got on the

road again.

- We kept close watch for kangaroos as we drove, because the dirt
road had narrowed down to just one track and the bush on either side
was quite thick. The kangaroos sleep in the ghade of a bush during_
the middle of the day and if they chance to be asleep under one by
the side of the road as you approach, they may dash in froant of your car.

About 10 miles east of Agnew we crossed the Depot Range, according
to our map. Actually, what we did was to go around the end of a ridge
about 150 feet high and 10 miles long. It is hard to get adjusted to
these Australian "mountain rangeéﬁﬂ\

At Agnew we turned southeast and headed for Leonora, 83 miles away
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with no gas stations between. We saw five emus in a group but could
not get them to race, so decided they must not race on Thursday.

We alsc saw seven wedge-tailed eagles eating a kangaroo someone

had run over, two rabbits, a fox, and a dingo. The rabbits were
ce;tainly scafce; thesé were the fifst we had seen. But kangaroos
are more plentiful than rabbits would be along our country roads at
home .

Leonora turned out to be quite a nice little town, more buildings
than we had seen in any towm since leaving the coastal area and quite
apparently a trading center for the mining industry. Just before
entering the town we came upon the largest aborigine camp we had yet
seen. Scattered over a few acres of ground along the roadway were
about 20 rude shelters, most of them comstructed of old burlap sacks
and bits of canvas thrown over bushes to provide a shade in the heat
of the day amd some shelter from the dew at nightfall. One old
blackfellow sitting under a bush had most of his upéer body painted
with white spots but he quickly put on his shirt when he saw that we
were going to stop..

Dx. Nininger had found that neaxly all of the natives knew about
tektites (they call them meteorites) and have collected them for many
years. He began to circulate about the camp showing them a few
tektites he carried in his pocket and asking if they had any for sale.
He finally found one man who sold him two. Others said that they
knew where many could be found but the sites were far away, several
days travel. Some said that in years gone by they had collected
many, hoping to sell them to the museums or white collectoxrs, but
that the demand had ceased long ago and that they had lost or thrown
away what they had had.

One fierce-looking old man came up to the car and begged for

money so I gave him a shilling for the privilege of taking his picture.
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He had a dirty rag tied around his head to keep the hair out of his
eyes and a tattered shirt and pants about the same color as his skin.
A few specks of white paint remained on his face and chest from a
recent paint job that had mostly worn away, and he had the usual

ring of flies around his eyes and at the cormers of his mouth. The
aborigines never fight the flies away but allow them to sit and drink
the moisture from their eyes and mouth. Extra flies, waiting their
turn, sit on their hosts' backs in considerable swarms.

The Australisn aborigines are a very primitive-looking people,
many of them with very heavy, gorilla-like features, but they do
not impress one as a fierce or aggressive people. They never crowd
around your car to see what you may have inside nor do they give the
impression that they might steal something 1f left unwatched. This
is generally l:rue in all parts of Australia and New Zealand where
honesty is well above the world average. The foreign sections of
the big cities are probably not much better than the under-privileged
sections of most big cities, but the native population has, by and
large, a better-than-average record for homesty.

We saw a good many half-castes in the country towns and learned
that they are a product of pioneer days when ther:V :::-no laws against
the inter-marriage of white and biack races. Many of these half-castes
have apparently married other half-castes and the genmetic resuit is
often a person whose skin, ey‘es, and hair are a uniform shade of brown
best described as a milk-chocolate color. In talking with a number
of Australians about this peculiar coloxation, I was told that the
brown or cinnamon-colored hair is a characteristic of the pure-blooded
aborigine, not just the half-caste. Later, around Alice Springs, I
saw many natives who, though very black of skin, had quite brown hair.

We ate lunch in Leonora in a& little cafe where we had "stike and
iggs" (steak and eggs). We asked for water but none was available,
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probably because Leonora is in a very dry desert country and emntirely
surrounded by dry salt lakes. Any ground water produced would no
doubt be salty. '"Lolly water" (a soft drink of any kind) and beer
are always available, and sometimes milk.

A few miles south of Leonora we crossed over Lake Raeside, an
ephemeral body of water that consisted of a salt flat about two
miles wide and 115 miles long. There are a number of t@ese string
lakes in tﬁis vicinity which are thought to be the reﬁains of an
ancient river system that has been cut into short lengths by encroaching
sand dunes. I saw no physical evidence to bear this out but we
crossed at right angles and so had little chance to see much of the
shoreline. |

+

We continued for 65 miles across a flat saldl desert country to
the old mining town of Menzies, which, like all the other golé;
mining towns in Australia, is located on a greeﬁstone intrusion a
few hundred feet above the surrounding country. Menzies is truly a
ghost town. Perhaps a dozen old buildings stand along a wide main
street, many of them with the windows out and the roofs fallea inm.
One I femember well had four Greek half-columms in the front wall and
a formal Greek doorway and roofline. With the ioof fallen in and the
back wall knocked out, it looked for all the world like am ancient
Greek temple. It was probably the bank of Menzies in its heyday.

According to our map it was 82 miles from Menzies to Kalgoorlie,
but night overtook us before we could reach the city so we camped
out near a place called Broad Arrow, which was a one-building station
on the railroad.

During the last hour before reaching Broad Arrow we had been
climbing quite steadily, & long straight road that seemed to rise in
steps, each one a little higher and steeper than the last. The eucalyptus

forest was increasing in height and density too and it was quite
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obvious that the rainfall here was considerably greater tham on the
lower plains. The larger trees were about 75 feet tz1ll and scattered
out, tending to grow im little clumps with open spaces between
covered with a gray brush two to three feet tall.

We drove off the road about 100 yards and camped near some beauti-
ful salmon-bark gums, a eucalyptus with a salmon-colored, satin-smooth
bark which, in the younger trees, sometimes changes to a rich olive
green on the shady side of the tree. This tree sheds its bark in long
streéﬁers which hang from the main trunk in strips as much as 10 feet
in length and add considerable picturesqueness to an already beautiful
tree. A chill evening wind was blowing the streamers as we made camp
end] rustled firewood for the evening meal. There was no lack of wood
here in this forest of Magos, the native name for these trees.

The elevation must have been close to 2,000 feet at this camp for
we traveled downhill for many wiles the next morning before re:achin,g

Qlwrer e )
Kalgoorlie,which 18 1,250 feet high. We put on all the clothing we
had and went to bed early but could not sleep because of the cold. Dr.
Nininger got up about 3:00 a.m. and gave all of his bedding to Mrs.
Nininger to keep her warm. He built up the fire and I got up, too,
after another hour; it seemed like a good time to look at Jupiter's
moons with my Questar telescope. The seeing was really wonderful and
we could count five moons quite easily.
February 14, 1959:

After an early breakfast we got away from camp about 7:30, driving
25 miles down to Kalgoorlie. We found the Palace Hotel without much
trouble at the main intersection in town and also some very welcome mail
at the desk. I received two letters from Mrs. Kelly, one from Honolulu
and the other after she had reached home, so knew that she was safe

and sound.
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CHAPTER IX

KALGOORLIE TO ESPERANCE AND THE RIDDLE OF THE DRY LAKES

I took our ggmbi to the Volkswagon agency for our 1,500 mile
checkup and they ordered a new speedometer cable from Perth. It
arrived the same day, by air--an amazing bit of service!

Kalgoorlie is a city of 22,000 people and apparently very
progressive. It is the second largest gold-producing area in the
world, being surpassed only by South Africa. As we had seen, Western
Australia is dotted with old gold-mining towns but Kalgooxlie is the
only steady producer left. Its main street is called the Golden
Mile. It is about a mile long and at its end many roads fan out over
the "golden hilﬂv{]an area of several hundred acres that is literally
covered with big stamp mills, smoke stacks, and mine elevator shaft
heads. Beyond, in a valley, are dozems of big mesas of "mill tail-
ings" where the slurry from the stamp mills is pumped out to dry after
the gold has been extracted. Some of these big tailing piles cover
as much as 20 acres and are over 100 feet high. They are big square
mesas surrounded by a rim, or dam about two feet high made up of old
cement sacks full of mud. As the mud settles out of the water and
raises the floor of this hilltop lake, the dam around the edge is
raised from time to time by laying on another tier of cement sacks.
It seems almost incredible that so much dirt and rock could have
been removed from beneath this hill., Many of the old mines have
caved in or have been "worked out'" and whereas there were once over
30 separate mining companies at work here there are five now and they

are trying to consolidate into three or four.

I visited the School of Mines in Kalgoorlie where I was told
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I should go to see & Mr, Campbe1¥)uha=aas the mining engineer in
charge of one of the big mines. This I did, and after a long and
pleasant chat I was invited to go down in one of the mines the next
day.

Mr. Campbell told me that all of the ground water around Kalgoorlie
15
was salty; even 3,000 feet down in the bottom of the mines it 1s

almost as salty as the ocean. He told me the story of how one of the
early pioneer mining engineers had spearheaded the drive to bring
fresh water from the coast near Perth, 348 miles away, and how this
wise benefactor was abused and condemned by most of the people until
the day of his death as a waster of public funds and a scoundrel.

This pipeline, which we crossed several fimes, is laid above ground

on cement piers which take the thrust of pumping and give it a long
life which it would not have if buried underground in strong chlorides.
Mr. Campbell said that the ground water farther north (where we-had
just come from) was fresh; strangely he had not heard that the water
Just beneath this surface layer was also salty. I told him of my
theory that all of Western Australia and probably most of the continent
was ancient sea bottom that had once been the bottom of the deep ocean
and that the presence of salt water deep in the mines indicated that
this was true, the terrific pressure of the deep sea having driven

the salts far into the fractures of the earth. He considered this
theory without committing himself and went on to tell me that the
oxidized or decomposed surface rarely exceedszoo feet in thickness and
in most areas, far less. Also, that except for a few isolated peaks,
no land in Western Australia is higher than 1,500 feet and most of it
is between 100 and 1,200 feet in elevation. Every gold mine in Western
Australia, he said, is on or by a mountain and all the gold is found
in the greenstone. The greenstone is geologically younger than the
granite, having intruded the granite as dykes, but it also weathers
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more slowly and thus forms the ridges and low mountains that cesrxies

the gold. (See Bulletin No. 95, Geclogical Survey of Western Australia,
Page 316). I asked about the large dykes and veins of quartz that I
had seen farther north around Sandstone and he told me that in Western
Australia quartz is always barren of gold.

In the afternoon, I went to the Bank of New South Wales to cash
a check and met the manager of the bank, a('l!/(r. Haigh)whtﬁ/ found to be
a fellow Rotarian. He expressed a strong interest in our scientific
expedition into Western Australia and asked if I would speak at the
Rotary luncheon on the following Monday. I agreed and got a spot on
the program for Dr. Nininger too. Dr. Niﬁin’er) in the meantime) had met
.i!ﬁr. Compton, a retired mining engineer who had taught geology in
the local School of Mines for 30 years. He invited us out to his
home that evening to see his collection of gold specimens and his
collection of tektites, or so we thought It turned out that he kept
the tektites downtown at his club but we did enjoy their company very

His home-grown
much and their hospitality.’{xﬁesh grapes and figs were his pride and

Joy.

February 15, 1959:

Mr. Compton and his son came down to the hotel about 10:30 a.m.
and Dr. Nininger went with Mr. Compton to his club wﬁere they were to
sort out some 38 specimens of tektites which Dr. Nininger hoped to
purchase. The younger Compton is a geologist for one of the big
mining companies at Kalgoorlie. We two sat in the hotel lobby and
talked geology until nearly noon. He was very much interested in the
collision theory and I gave him one of the books I had brought along.
He complained because neither the mining companies nor the government

would gend any money for exploration beyond the immediate vicinity of

the mines. He said that nothing was known of the structure five miles
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away from Kalgoorlie. We talked about the origin and migration

theory of lakes, the swell and swale topography-ocean bottom theory,

and I explained to him Dachille's precipitation theory: (See TARGET :EARTH-
The Genesis of Minerals, pages 202-207) how the elements might have
rained down from a collision cloud. I could see that most of this

seemed too fantastic for him to believe but he did agree that most

of Australia was old ocean bottom. He had long held to this theory
himself although he said it was not generally accepted among geologists

in Australia.

Dr. Nininger had given the word to the press and announced over
the radio that he was interested in acquiring tektites and by that
afternoon we began to get results. Several people brought their collec-
tions, some willing to give them for the sake of science, some wanting
to sell. One young man named Smit@,who ﬁad quite a nice colleétion,
gave me five tektites, one of each of the several varieties of shapes
found in Australia.

Later in the aftermoon we went to visit Johnnie Carlisle, known
locally as "the Dogger” who lived on the outskirts of town. He was a
government hunter who had charge of reducing the numbers of dingoes
which are so destructive to sheep in Australia, ﬁis job consists of
traveling all over Western Australia for several hundred miles in all
directions from Kalgoorlie hunting wild dogs. His equipment consisted
of two Land Rovet>;n which he carried two light-weight motorcycles.
With this equipment, he and a couple of helpers, one a cook and the
other a hunter, travel out through the desert to the hunting grounds.
They make camp and the hunters take off on their motorcycles to run
down the dingoes and shoot them with shotgums. Everyone told us that
Johnnie the Dogger knew more about the back bush country of Western
Australia than any man alive. He had a collection of about 100 tektites

which he had either found himself or acquired from the aborigines. He
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also had three small meteorites, ome a pallasite of beautiful structure
(a mixture of stone and iron, the stony material being in the form of
olivine crystals). Dr. Nininger arranged to buy his collection and
offered to buy any other meteorites that he might find. Carlisle said
that about three years before he had found in the desert some 500 miles
to the northeast a large meteorite which weighed well over 100 pounds.
He had hauled it to the nearest station and notified the museum at Perth,
but it was still there when he had last seen it something over a year
later. He supposed it was giubld thereb,tbut we learned later that the
muséum had finally gone after it., Such lack of interest was hard for

Dr. Nininger to understand.

February 16, 1959:

Dz. Nininger had made arrangements for the banker, Mr. Haigh, to
take us some 20 miles out in the country to see a man who was said to
have '"buckets full of tektites(/Z] Mr. Haigh and his wife and daughter
called for us at the hotel ;and on the way out to the station we learned
that Mr. Jones, the owner of the sheep station, was a man of outstanding
character and ability. His sheep statiol.x contained 640,000 acres, or

1,015 square miles of land with.:the homestead located near the center.

On the way out we passed through an old ghostft{own called RKuanalling which

Mr. Haigh told us had once been quite an important gold producer until
the much higher grade ore at Kalgoorlie drew the miners away. This
ghost towm was on Mr. Jones's station, only two or three miles from his
home, and I began to wonder what such land might be worth per acre.
Later I asked Mr. Jones what such land as his might be worth--what it
would sell for--and he replied, "We don't sell gold-bearing land in
Australi&'}’.\ This was not an unreasonable answer when one considers that
they have taken out over a billion pounds worth of gold from under the
Y"golden mile" at Kalgoorlie. Most of Mr. Jones's 1,015 square miles

is flat or gently rolling land and so completely covered with a blanket
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of laterite that out-croppings of the greenstone are rare and
difficult to find. The chances are very good, however, that under
this station, the edge of which is only about five miles from
Kalgoorlie, there is another billion or so in gold. The question
is, how to find it and whether the ore would be rich enough to pay
to mine.

The cost of mining at Kalgoorlie has been increasing with the
depth of the mines and the increase in wages until the margin of
profit is very low and only the most efficient operations can survive.
In my opinion, Western Australia probably has a greater gold-producing
potential than any other like area in the world. As Mr, Campbell said,
every gold mine in Western Australia is located on or by a mountain
(actually only little hills from a few-feét to a couple of hundred
feet above the surrounding plains) and the structure beneath the rest
of the land is unkmown. At least 95 per cent;/ggd.perhaps 98 ber cent
of the land area is covered by sand, aa;t flat, or laterite which
hides from view any greenstone or other rock formation. Perhaps the
best way to prospect this coﬁntry would be to get the iargest'ditch-
digger avajlable and start across country to see what:ia.below the
laterite.

Mr. Jones and family entertained us.on the veranda of their
country home which was quite unpretentious but certainly comfortable.
Like most big American farms or ranches the barns and other outbuildings
were larger and better mede than the house, but this is a sign of a
sound operation and a self-made man and wife who have had to struggle
hard for what they have gained. Jones was a real "out-going" personality
with a big smile and a hearty laugh and not at all reluctant to talk
about his station, his family, and his interest in collecting tektites.
He said that they had about 6,000 sheep and about 400 head of cattle,
but that they were cutting down on the cattle and increasing the

sheep because it was really a muf?lbetter country for sheep than for



cattle. Their water problem, he said, was a serious one but they
were overcoming it by building stock water ponds and small dams
to colect the rainwater.

Soon after we arrived the two oldest boys, about 18 and 20,
excused themselves to start on a week's trip to build fence. It
seemed that only 400,000 acres were under fence and they were busy
just then extending their fences. A few minutes later they drove out
of the yard with two big trucks, one cafrying a wheel tractor and
supplies and the other loaded with aborigines and their wives, children,
and dogs. The tractor had an auger attachment to dig holes for the
posts and also a power drill to bore holes through the posts. Every-
where in Australia they drill holes through the posts and string the
unbarbed wire through the holes rather than staple the wire to ;he
posts as we do in the United States. With ﬂi&e wires on a fenc;;
this is a tremendous job.

As in New Zealand, relatively few sheep are sold for meat in
Australia simply because there are so many sheep compared to the
consumer demand for meat. Wool is therefore the main cash crop. The
wethers (castrated xams) are kept for shearing a;d in the average
year will produce a fleece weighing about 12 pounds.

Mr. Jones was also a collector of gold samples and some of the
specimens he showed us were indeed beautiful, He said the actual total
gold content was worth aroundi;ééﬁ) He then brought out his tektite
collection, which consisted of some 1,100 specimens. This was by
far the finest collection we had seen im Australia outside of the
museums. It represented some 40 years of collecting and was important
scientifically because it was complete, no specimens having éver been
extracted from what had been found by the Jones family i{n that area.

We returmed to Kalgoorlie with the Haighs and were invited to

their home for a Sunday-night snack which turned out to be quite a
-172-




meal. Mr. Haigh showed us his collection of native weapons and

told us several amusing tales about the local aborigines who hang
around the edges of the town and beg for food and whatever else they
can get. He said that if you once give them something at youx door
they never stop coming back for more. For this reason the citizens
never give aﬁythiug directly but turn it over to the government welfare
agency for distribution. As an exception to this rule he said they
had once had several bushels of apples from their treeé which they
wanted to give to some native families camping nearby. In oxder to
keep the natives from bothering them at the house, Mr. Haigh took the
apples out at night and scattered them near the camp. Next morning
there was a great hullabaloo and a near riot when the women found

the apples and got into a fight over the division of this manna from
heaven. The Eaighs watched the fracas from their kitchen window and
when the fight was over they saw that the natives had begun to wonder
where this wpnderful fiuig had ceme from. They looked all aroumd, in
all directions, and finally they looked up at the sky. The final
verdict it seemed was that the apples had fallen from the sky.. What
more natural conclusion in a desert land where no fruit of any kind
is known but where things do fall from the sky. .
February 17, 1959:

O Mr. Campbell's invitation I spent this morming visiting one of
the mines, under the guidance of Mr. Compton, Jr., the youmg geologist
I had télked with on Saturday. We changed into coveralls, slickers and
boots, and miners®! hats and took the elevator down into the mine. The
elevator consisted of a platform just big enough for four men crowded
close together and enclosed by a hand rail about waist level. We got
off at the 900-foot level, the 1,100 and 1,300 foot levels, and walked
through tunnels (drifts), having to bend nearly double in many places.
The main drifts, where the rails carried the ore cars, were sghored-up

with timbers, but the smaller working shafts were not, being just wide
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enough to get a little ore car through. There was water running
everywheire and a constant rain dripping from the roof so that our
slickers and rubberboots were a necessity. Geologist Compton explained
the structure and the theory of how the gold was deposited, and dug
out many samples of the ore with his hand pick which he gave to me to
take home. He assured me that the company wouldn'’t mind as the total
gold content could not be more than a shilling or two.

I was impressed by the violent folding and shattefing of this
deeﬁ underground structure. It looks as if a giant blast of explosive
had shattered the greenstone into millions of pieces about the size
of one's fist, and then the whole mass shaken down and compressed until
all the voids were filled. Seldom is there a fault plame surface of
any size or length.

Compton took me into a large underground room a little way from
the 1ift at the 900=foot level. Here the roof had caved in forming
a long room about 80 feet long by perhaps 50 feet wide and 30 feet
‘high. Along one side they had worked out a vein that paralleled the
floor and ex;endedlinto another adjoining room. This left a pillar
hanging from the roof bu; upsupported at the bo:;om. The rooms had
flat fault surfaces along the roof and I wondered how the company
bosses had ever persuaded the miners to work out the vein underneath
that central pillar. I was very glad to get out of the place, what
with those big trucks running around only 900 feet above.

Shortly before noon, Dr. Nininger and I were picked up at our
hotel by a Rotarian who was head of the geology department at the
School of Mines and taken to the regular meeting of the Kalgoorlie
Rotary Club. After lunch we each gave a 10~minute talk which was
tape-recorded and later broadcast over the local station. Dr. Nininger
talked about his search for meteoritﬁ?énd tektites, and I told them

about my interest in collision geology and my search for anomalous
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conditions in Australia which might point toward cosmic collision as
the origin of such conditions.

Mr. Jones was a guest at this Rotary meeting and had come to clese
the deal with Dr. Nininger for purchase of his tektite collection. He
agreed to sell his entire collectjon except one very large tektite which
his father had found and which he especially prized for that reasen.

It was oval-shaped, nearly two inches long, over an inch wide and about
three-quartexs of an inch thick, with a flow rim around its greatest
circumference. Mr. Jones had not brought the tektites with him so he
took us back out to the station in his pickup truck. He carried a
rifle slung in the roof of his truck where he could get it quickly.

He said they were having a great deal of trouble with wild dogs, city
dogs, and two-legged dogs. The latter, gold miners who, though better
paid than most Australian laborers, continued to steal sheep. .

Before heading east across the Null}rbor, we planned to make a
trip south to the town of Esperance on the coast, a d:l.staﬁce of 118
miles. When Dr. Nininger and I returned to.the hotel from Jones's
station about 5:00 p.m., we found Mrs. Nininger ready to start on this
next leg of our travels. She had had the camp chair, her seat in the
back of the combi, re-upholatered in a local furniture stéte, the old
canvassg and back having split out with much travel over rough roads.
When we were all ready to depart, she got into the back of the combi
and sat dowm. There was a great ripping sound and Mrs. Nininger
went through the new .canvas.seat. It was funny to the two men on the
front seat, but not so funny to Mrs. Nininger. She was ready to chew
that furniture man up :ln small bites and spit him out! The shop was
just around the cornmer from the hotel so the Niningers took the chair
to the store and got their money back. We bridged over the canvas
gseat with some thin box lumber and I promised to buy some clothesline
and weave a seat of it the next day at noon.
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We got out of town about six o'clock and made nearly 20 miles
before sundown, camping off the road a few hundred yards in a nice
forest of eucalyptus. It is possible to leave the road almost
anywhere as the road gutters are seldom more than a foot deep and
the trees take so much of the moisture that most of the ground between
the trees is barrem of brush.

After supper I got out my Questar and mounted it on the trumk of
a fallen tree which made a good solid mount of just the right
height. The seeing was by far the best I have ever experienced,
the highest magnification being exceedingly cleaxr and steady. The
moon was a little past the first quarter so that Mare Imbrium was in &
a good position to view. We could see the straight wall very plainly
and in fine detail. The mountain walls of the Appennines and Alps
were very sharp, many small craters being visible which I di§ not
remember seeing in amy photograph. The mountain peég}s on the rim _ é
of the big crater Plato cast shaxp, clear shadows on the floor of .'n.i
the crater.

The seeing was very good for several hights thereafter bﬁt the
moon too bright to see much detail. The seeing in this section
of Western Australia should be especially good because it is a
forest-covered- country all the way to the southern ocean and with

prevailing winds from that direction the air must be unusually free

from dust. The forest cover should help too in preventing so much
heat radiation from the earth. For the next week we experienced
quite cool weather even though it was mid-summer down under. The
nights were so cold we were quite uncomfortable and the dew so
heavy it was almost like rain, getting our bedding so wet we had
to dry it out in the morning sun before breaking camp.

February 18, 1959:

We were awakened early by roosters crowing and dogs barking so

had not been camped so far away from civilization as we had thought
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We arrived in Norseman about 10:00 a.m. where we stopped long enough
to stock up on groceries and buy some rope to fix Mrs. Nininger's
chair. Norseman is a rather interesting little town of about 500
people but business-wise is bigger because it lies at the crossroads,
or “ﬂ&q of the most easterly north and south highway in Western
Australia and at the western end of the only tramscontinental road
in Australia. It is built in a forest of salmon gums at the foot of
a good-sized mountain which appears to be some 500 or 600 feet higher.
Here supplies are taken on for the trip across the Nullarbor Plain,
a trip of over 1,000 miles to the next town big enough to call a town.
Norseman is one of those gold-mining towns at the foot of a mountain
like most of the others. The gold, however, is found in what are
known as "deep leads" to the mining engineers of Australia. These
-deep leads are deep clefts or depressions in the granite basement
rocks which have been filled to the surface with angular gravels,
muds, and some water-worn pebbles. The free gold 18 found mixed in
this mass of detritus. The geological survey maps of Western Australia
glve the elevation of Norseman ag 927 feet but the National Geographic
map of Australia shows an elevation of 1,595 feet. Probably this
latter figure is the height of the peak east of the town. In any
event, the whole country is relatively level and from a prospector®s
standpoint the deep leads are about as difficult to find as the laterite-
covered greenstone dykes. Quoting from Bulletin No. 95 Geological
Suxvey of Western Australia, Pages 207-208:
"“rhe undissected and arid nature of the plateau.with its cover
of laterite, travertime, clays and sands has had an important
effect on gold mining, in that many of the lodes are quite
hidden, and have been discovered only by the merest chance;
in that few lodes can be worked from tunnels or adits, as may
often advantageously be done in more dissected countries; and
in that the absence of streams has caused much difficulty in
obtaining the necessary water for miaing purposes. Against
these serious disadvantages, is the great advantage of easy
transportation by road and rail. It may also be pointed out

that over considerable areas there is not much accumulation
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of surface detritus; consequently the bed rock and its i1

contained lodes in those areas are quite close to the surface,

although unfortunately a thin cover of laterite or other
superficial deposits often conceal the lodes. This cover,
however, is a small difficulty compared with that which

would arise if great thickness of detritus existed to any

extent. That such thick deposits do occur is shown by the

records of the deep lead workings".

I offer this quote because it bears out my own observation about
the general thinness of the laterite covering and at the same time
the very complete covering of the rock structure beneath. This
Bulletin No. 95 also bears out my observation of the flatness of
this ﬂplateau country,”as they call it. For distances from 100 to
175 miles in any direction from Kalgoorlie the maximum fall per
milé*,is 4% feet and in some instances only 2% feet per mile. As
an exasmple, between Mt. Magnet and Sandstone, a distance of 93
miles, the rise is only 355 feet or an average of 3 3/4 feet per
mile. It should be remembered, however, thaf over most of this
country the swell and swale topography prevails, and rises and
falls of 100 feet or more in a few miles are thé rule. It is the
top of this swell and swale topography which remains so nearly
level over long distances. Yo Ine the word plateau is a misnomer.
In other parts of the world the word is applied to mesas or table-
lands which are generally above the surrqunding country and dissected
by streams. Also, in every case I can think'of, such plateaus are
composed of sedimentary rocks or lava flows.

We left Norseman about noon, well stocked with fresh fruit for
lunch which we stopped to eat a few miles out of town. After lunch
I made good my promise and laced up a good, strong rope seat in
Mrs. Nininger’s aluminum camp chair. .

For the first 20 or 30 miles south out of Norseman the road
passed through tall, thick eucalyptus forest in an uphill-downdale
topography, the road fairly straight and bearing south. This

gradually flattemed out to & more open country with farms and the
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timber more scattered and lower. This trend continued with the trees
getting smaller and scrubbier as we approached the south cost and
finally, for the last 20 miles, hothing but a thick heavy brush
growing on sand dunes. Suddenly this long straight road comes to
the brink of the great plateau and far below, actually sbout 1,000
feet, is the coastline with lagoons, sand dunes, and the little town

of Esperance in the distance. To the right and left are rocky peaks

of i

and many off-shore islands, all of which are lower than the plateau.
This comes as quite a shock! After travel.:l.ﬁg for hundreds of miles
across a nearly level country we had got the impression that we were
near sea level, and that nothing, and certainly not a mountain, could Ei

posaibly be below the surrounding country. -

The granite promontories rising from the shoreline to the east : 1
and west of Esperance are nearly as high as the top of the plateau, e Il
but most of the coastline is made up of low granite hills which have : E.*!i"
been rounded off and polished by the recent Pleistocene glaciation Lo ?;
until they are no more than 150 to 200 feet above the sea. Offshore . ‘-if#%g&

are dozens of islands protruding through the intensely blue waters

of the southern ocean, and all are so beautifully glaciated that bt i
hardly a cliff or angular ‘prominence appears anywhere on the skyline. 3ri
There is some vegetation growing on these iglands but -at least half :
of the surfaces appear to be bare granite.

We arrived in Esperance about 4:30 in the aftermoon and failing
to see a good place to camp, decided to stay in the hotel. Esperance
is an old beach resort but so far from the haunts of men that it
wttracted any number of people. There were two small
resort hotels on the beach and a number of cottages for rent but
not & soul in sight on the beach. Next day we did find a trailer
camp up the beach about a mile but there were very few trailers
there. There are probably 500 or 600 people in the whole townm,

but s~me dav this may well be a famous beach resort, for a more -179-
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beautiful place would be hard to éassékbe. It has " beautifully
protected coves with fine sand heaches and smooth granrite points
extending down into the water; fine waves for surf-board riders’
and many little islands offshore for boatexs to explore.

On the main street of Esperance, near the post office, is a row
of Norfork Island pines or star pines as they are sometimes called.
These trees were well over 100 feet tall and about five feet thick
at the base, with thick, deep green foliage, yet they grow on land
not more than 10 feet above sea-level nor more than 100 yards from

the ocean,

February 19, 1959:

Not far from Esperance we came upon the largest granite dome we
had yet seen. It was oval shaped and rose quite abruptly about

400 feet above the surrounding mesa. At many places it was too

steep to climb, its sides being well rounded and smoothed b;} glaciation.

I climbed about half-way up the side of the dome and could see no
sign of real glacial polish, the suface‘m long since succu.mbed
to decomposition and to exfolfation. There was, however, coﬁgidetable
evidence of ice gouging and grooving along the base of the dome.
About half-way up the dome and on a more gently sloping area were
a number of perched boulders. I jcould also see some big ones on
the top of the dome. This would seem to indicate that the ice ﬁélted
in place and left the boulders stranded and they have since been
rounded and perched by the usual weathering and exfoliation. This
“area must have been covered by a Ehick 1ce.cap that was not moved
by oceanic flooding.

There were & few potholes and cracks in the rock where vegetation
had made a start and among other plants was & wild geranium in bloom.
Around the foot of the rock and on the surrounding mesa was a cover

of thick brush about six to eight feet high interspersed with a kind
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of palm with a thick head about four to five feet in diameter and

4 stem a foot thick and eight to ten feet tall. The brush had been
burned to clear the land for farming but the thick succulent stems

of the palms resisted the fire so that they had to be:‘knocked down
with a tractor and were heaped in piles for later burning.

It was in this area that we saw some of the paper-bark trees
which grow among the sand dunes and along the edges of the salt
sloughs that lie south and east of Esperance. They only grow to a
height of about 15 feet and tend to branch from the ground extending
upward in a clump. We were told that they made excellent fence
posts because the high salt content of the wood prevented fungi and
termites from attacking them. The bark 1is .about three-quarters of
an inch thick and composed of dozens of thin layers, no thicker than 5
paper, which can be separated or peeled off the tree. .

We had been umable to find anyone in or around Esperance who had

any tektites for éale, 80 we decided to reéturn at once to Norseman.

[ .

On the way down from Norseman and back, and later along the Nullarbor

road, I had an opportunity to see at cloge hand some of the numerous
dry lakes I had seen earlfer from the air on my flight from Adelaide
to Perth. There are not many lakes immed:latejly ‘south of ‘Norseman,
but as soon as the open country begins there are dry lakes on either
side of the road all the way to the edge of the plateau where 1t
breaks down steeply to the sea. In a distance of 80 miles there is
no stream drainage whatever, and the fall, if any, is certainly not
more th’_anﬁ,‘]&k{‘feet per mile. The lakes are seldom more than a mile
across and the average, appears to be fairly round or oval in shape;
all, whether large or small, are about the same depth--rzo to 30 feet,
A typical lske a quarter of a mile in dismeter from rim to rim will -
(irtor

J o
be abou(:/VQOO feet across the bottom with a ring of willows around

the shore line. The lake itself gives no indication of ever having
-181-
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held more than two or three feet of water in the wet season and the
sloping sides of the Lasin have, in most cases, been clear=d and
planted to wheat or other small grain crops. The farming operations
have rounded the rims to some degree but even where the original
forest cover remains the edge of the rims is not very sharp. The

road cuts across many of these lakes and affords good cross~sections

:'FLC‘,“_,( AT veleed <m-

of the rims which in most cases are beaeh—saanour to six feet deep
covering a yellow limey shale.

Farther north around Norseman and east along the Nullarbor road
we saw a good many lakes in the thick eucalyptus forest couatry.
Most of these had a fairly steep rxocky 'slope on the west and north-
western side rising from 10 to 30 feet above the dry lake bottom and 7.
sloping away to a low sand rim on the east and southeast side. Like
the other lakes farther south they gave no indication of oldér,
higher shorelines bil presented evidence of having held only a foot
or tuo-of'?ﬁgii;tn the ‘wettest season.

On the plateau a little way morth of Esperance I saw a numbexr of

dry lakes which were relatively shallow basins-and which appeared to

have drainage one to another. Unlike any others these had a central

plateau which was three or four feet higher than a' channel around the {32%;5
. iy !~
rim of the lake. In one of these the channel contained water with ? 71'}%3

‘reeds and other plant growth, indicating that the water was present
most of the year although the central portion of the lake, the plateau
area, was dry, We were told that the rainfall along this coastal
area was from 15 to 18 inches per year. Probably the thick blanket
of fine sand above the clay and granite tends to keep the water table
relatively high,

Imagine a stretch of country 1500 miles wide and as much as 500

miles north and south covered with these more or less symmetrically

shaped lakes, and never a stream of any kind to fill them. In most
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parts of the world we expect to see small streams or dry creek

beds entering a lake even though it may be dry most of the year;

but these dry lakes are without visible stream support. Usually they
are found in groups with adjacent terrain, looking exactly the same,
being devoid of lakes. The whole land 1s so nearly level that the
depressions are only a little lower than the gentle rises between and
the lakes are found anywhere and everywhere--on glopes, on rises; or
in depressions.

Many Australian geologists have remarked on the peculiar features
of these lakes. Bulletin No. 95 of the Geological Survey of Western
Australia devotes a whole chapter (Chapter X, pages 213 to 228) to
"The Salt Lake Division of Salinland.” Herein, a number of geologists
are quoted- as to the origin of these lakes, but most ef.the discussion
is confined to the larger irregular a'nd elongatet-i "lakes ':wh:l.eh are

closely associated with the deep leads by the m:l.ning industiy. As

indicated earlier, these deep leads are deep trough.s ﬂm

&
mountains—in_the deep -oeean. &ayare not true eanyox;s but arerather
fault troughs in the basement rocks. In Western Anstralia many of -

these troughs have been filled with a dettitus of ga:avels, angular
U Hecf bunde
fragments -of rocks, sand, and clay. ﬁome In"the‘higlmrvcountry around

Kalgoorlie and Norseman have been m:l.ned for free gold. whi.ch ,seems to

be
haveﬂcfﬁ*nried into these depressions by water action. Some of them

' ‘

hdve been so completely filled that there is.no indication on the

surface of "their existence- only excavation shows where the hatd rock

walls may be. ’

L

. - . ., S,

 The large, elongated dry salt lakes which I saw near Kalgoorlie
and Noreeman are apparently of this nature. Lake Cowan just 'ﬁorth

of Norseman is about 50 miles long, and Lake Lefroy, a little farther’
D)

north, is some 30 miles long. Both of these lakes have steep rocky

shoreline} on the western sides which descend into the lake bed at a

1
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steep angle. The generally flat country breaks off in steep walls
from SO to 75 feet high and the whole thing gives the imnression
of a deep trough in a flat landscape filledy to within 50 feet of ;
the brim. . The; mine sal:;: in ZOm; of ’th’::;e. lal:es’bj; scraping 11:

up in long windrows with road graders after the rains crystallize'

the surface layer into clean crystal salt.

The great number of smaller lakes of oval or circular nature // Y

—F" L l ‘{Ztl
-are-not considered by the/ geologists beyond the mention that most

of them have steep rocky shores on the west side and flat sloping
sandy beaches on the east side. They have failed to see anything
unnatural in thousands of little oval lakes lying on nearly flat
land, as many of them on the tops of the rises or slopes as om the
lower elevations, and without drainage pattern to have formed them.
The author of Bulletin 95, J. T. Jutson, is of the opinion that

all of these lakes were formed by a combin.at:lon of deformation and
wipnd erosion. I maintain that it is impossible to account for such
lake depression by wind erosion or any other ordinary form of._
erosion. Wind erosion is not known to produce depressions in flat
country in any of the deserts of the world. The only place in the
world where wind is know to dig holeé of any size is the-Seia!:at:
Depression of Persia. Here in a vast depression surrounded by high
snow mountains there occurs at one season of the year what are
calied "the 120-day winds" which blow down off the high mountains
at velocities sometimes over 100 miles per hour. This condition

is csused, according to meteorologists, by cold heayy air flowing
downgrade from high altitudes and replacing warm air whi;ch is
- rising. It does not occur in flat countr} 1like Australia but omnly

where mountain canyons or passes tend to funnel this cold heavy air

into a stream. Southern California has a gimilar condition in winds

that occasionally blow down the Santa Ana Canyon into the Los Angelés
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Basin in the fall of the year. These are known locally as Santa

Ana winds, but their velocity seldom excefgﬁéb miles per hour and

they have never been known to produce ablation basins.

Jutson further advocates the theory that all of these lakes,
large and small, are migrating toward the west into the prevailing
west winds. The rock floor and rock walle on the west side, he
feels, are due to wind ablation. After rains, when a few inches of
water accumulates, the beach lines on the east side, he thinks, follow
the migration westward. According to him the rising salt killg the
vegetation as the lake moves across the land.

I saw no evidence of such migration. Mf these lakes are
aurrouied by trees and shrubs, the larger and stronger vegetation
being on the western rim. I judged that“the .salt blows out on the
east side confining the vegetation there to small shrubs and _a.nnnal
plants that are highly salt resistant. However, there is no strong
evidence that ‘this is occurring now to any extént. In fact the rims
of most of tﬁgse lakes which I saw from the ground were so: ﬁi&ly
wooded with trees 20 to 30 feet tall that even yery strong winds
could have little effect. There is no eyidence of strong prevailing
winds in the growth of the trees.

In the area south -of Norseman toward Esperance I saw many lakes'
which were merely d?)ressi.ons in a gentle rolling plain covered with
a blanket of %e There is no steep bluff on any side of these
basins and not much sign of salt. Most of them are in a grain-farming
country and nearly all are aur::oulfed by willow or other trees.
Certainly, no migration here.

In my opinion there is no real evidence that any of these lakes
are migrating now or that they ever did in the past, either by wind
ablation or other means of erosion. Sand dunes may move across country,
and the movement can be seen and it can be measured from month to

-185-



month or even day by day. But where is there a desert country with
dry lakes moving across the landscape, alLl of them roughly the same
depth but of greatly varying diameters? How is it that around
Norseman most of the lakes in the forest country have a steep rocky
shore on the northwest side and a low flat shore on the opposite
side, with a few exceptions in which one side is as high as the
other? How d6¥ we explain the fact that these dry lakes gradually
change in form as we move south toward Esperance? 'Wiﬁhin a dozen
miles they change to a form in which there is no low side, only a
flat sandy plain with basin-like depressions of all sizes scattered
over the landscape. How do we explain the fact that these basins
gradually grow shallower as we move south until some are only about
six fee deep and with a plateau perhaps three feet high in the center
with a channel around it? ,

It is my belief that these lakes are the result of a combination
of forces following ZZE.IBSt major ce7h}sion and o¢ean1c flood.
Australia) being aeimost opposite onﬁthe globe fr where
the last collision is believ?%’o hawe occurred %2 was less violently
affected by oceanic flood, but being—:ight on the edge of the old
Antarctic Circ{;::;;re was plenty of flat-bottomed sea ice to be
washed inland ;::;L_stranded on the flat tableland of Western
Australia. The trough depressions ;ere filled with angﬁl rock, - /o

' ‘ﬂf pcoans— r&'/
gravel, leaves,sand, and other debris, including goldA Some of the °
bergs came to a stop in rock debris or.the decomposed granite blanket
which must have covered most of the land, p}owing up an embankment of

e
loose rock and other material on the west)side, that being the direction
they were traveling. The other side was left low and flat, But
sometimes, depending on the topography and various other conditions,
sand rims were produced all around the stranded bergs, or perhaps none

at all. In the case of chains of lakes, it is likely that a large
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elongated cake of ice broke up into several smaller pieces upon
ruaning aground and thereafter the receding waters carried sand
and gravel in between and around these bergs until they were quite
separated from one amother. When the bergs melted and the water
evaporated, a chain of dry lakes had been produced with no stream
connection from one to the other.

The continent of Australia was a polar desert before this
catastrophe and remained a desert afterward 5 exceptc-a.long the

cﬁﬂ:; # The flat cakes of ice preserved the land beneath from erosion

“and also from sedimentation, and the widest and most distinct shorelines

LaaX « . ead
were on the sunny sideﬂwhere the ice melted fastest. Ice cakes

could have ‘occurred in fleets, accounting for the fact that in some

of the very flat areas near the sea coast numerous lakes occur, while

nearby on exactly similar ground there are none. In other localities

they grounded at random and it can be expected that some might ground

on slopes or the tops of low ridges or in valleys, the whole land

being 80 nearly level.}-lhat there was mot much tendency to slide il

downgrade into the depressions. Thus lakes were produced in b% W ~ 8
S oe g -:g Vo
unlikely places and no enteiing streams were needed. ,ccuard y Ll f +
e 5 Hawiplan T

The reader should recall the fact that the whole of Western Australia .uered °
is underlain with strong salt water, chem:lcyally like the ‘ocean, and "L & e
this in a land where the hard basement gramitic rocks come right to Hons Aoes
the surface being scarcely anywhere covered by more than 20 or 25 &4111 e

ralld ol
feet of decomposed rock. In the United States decomposed granite "/ i

Uiy c_,d .}7

soil is almost a sure indicator of high-quality water. How then did ;7! :

similar rocks in Australia get so thoroughly impregnated with salt . %)&n*

w“w M
water if not by ocean flood, anduby-haydng been deep sea floor in \/ b "'!—c,{ Y

S
still earlier time, o Sl
2 ar,
The reader will no doubt consider the above not a theory but mere .- P
’ o= 1234
speculation--conjecture without experiment, according to dictionary 'ﬂ'«”a..c ﬂ,;
-

£
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definition. In answer I must admit that I have not performed the
actual experiment but I am confident that a scale model of the
Australian plateau could be built and ice cakes floated in and
stranded on it in the way I have described, and that the same
results would follow.

On the other hand, I have observed these phenomena in stream flow
and especially in tidal basin flow: 1) A stranded object which
produced a bluff or rim on one side and a very low rim or nome at
all on the other side. This corresponds to the type of dry lake
which Jutson calls migratory--a rock& rim on one side and nome at all
or a very low rim on the other, which he proposes were made by wind
erosion. 2) A strandéd object which had a sanirim entirely around
it and half bué?ng it. This happens in a very slow current, in a
wide tidal mud flat or shallow stream. 3) I have seen a st?gnded
object produce a pedestal, the receding water ﬁushing a channel
around the object below the base -of the object and yet leaving the
.surroundiug sand flat higher than the base. (Jutson fails to meation
the second and third types of lake @epresaionsland I have been unable
to find any other reference to them.)

In each of the above céééé, the object which produced the surround-
ing erosion had to be removed befor; the basin was in evidence. Ice,
we insist, is fhe only thing in nature which could have produced
the three types of depressions and then have vanighed--melted.

If we try to imagine how wind erosion could have iade these three
distinct types of lake depression in the same relatively small area,
the absurdity of the idea becomes more apparent. First, all three
types are of the same age and of very recent origin. They are all. ¢, Wormt
in a forest-covered area and there is no orthodox géological reason
te suppose that the forestiwere not there when the lakes were made.

But even if we remove the possibility of forests and how they might
~188-
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have prevented wind erosion and imagine instead the whole land surface
as barren and covered with sand, then it is still impossible to
expect wind to perform such antics. In fact it would be very
difficult to build a scale model and produce the three kinds of
depressions even with a vacuum suction tube. It would require a
separate and special nozzle for each type of crater depression,
Jutson's migratory theory'wﬁuld also be very.difficult to'Bimﬁlate
-in the laboratory except by special equipment which would in no way
resemble winds blowing across a nearly level landscape. The idea
that lakes may 5low1x migratq_hyna'process which lgaves.a continuous
steep slope on the windward side and a flat open side on the other
is like imagining a gold dredéerhthat.couid chew ﬁb“éhé}rdéﬂ“in 1ts'. h
pathway atid blow it out as a dust so fine that it would spread far
Iand wide as & thin blanket over the landscape, and all this so slow
that the dredge would only move a few inches a year. |
Orthodox geology has long called upon the genie of inertia, of
extreme slowness, to answer whatever problems could not be answered
in a logical mammer. Imagine a climate where winds are now so gentle
that a carpet of leaves covers the forest floor right dowm to the
edge of many of these dry lakes, and then try to explain these lakes
as the product of wind erosion, a wipd erosion that supposedly caused
these dry laké beds to actually migrate a few thousandths of an inch
each year. This type of reasoning is one with the discussions of the
Middle Ages as to how imany angels could stand on the point of a needle.
I feel that the orthodox geologist should follow his owm ru):é, and
his supreme rule is the so~called Law of Uniformity: That we can
only project present processes of change, sedimentation, and erosion

into the past to explain the origin of prehistoric features on the

earth. I insist that the orthodox geologist show me, the catastrophist,

where wind exrosion, for example, is produa@.ng the effects today,
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CHAPTER X

ACROSS THE NULLARBGOR

. We arrived in Norseman about 4:00 p.m., and after stocking up on
groceries, fuel, and water we started east on the Nullarbor road.
We drove 86 miles that evening before dark, passing ouiy one car,
going west. We heard another car pass in the night. Our thin cotton
blankets were not enough to keep us warm and Dr. Nininger was up by 3:00
a.m, keeping warm by the fire. We had made our camp near a cattle
ramp (cattle guard), and it had been a big mistake..lnder the ramp was
a pond of water which was the home of a million mosquitos. A heavy
dew, which made it necessary to dry out our bedding in the morning
sun, contributed to a less-than-desirable night out.

Australian cattle ramps are made by narrowing the road down to

the width of a car, digging a hole about six by eight feet, boxing
it in, and placing rails across for cars to pass over. The gutters
on either gide of the road carry what little rain falls{ down the
road and into these boxes beneath the ramps. The ramps are seldom
closer than eight or ten miles apart, being located where division
fences-between stations happen to cross the road., No fences have
been built parallelling the Nullarbor road, the livestock being so
few in number relative to the acres, the cars so scarce, and the road
being so straight that there is little danger of an animal being
hit. We found that the local citizens give directions by telling

you how many cattle ramps to cross before reaching a turnoff.

February 20, 1959:

We arrived at Belladonia Station about 10:00 a.m., filled our
tanks with gas and water and inquired about the Crockers who were

supposed to have tektites. -19]-



The building which was both gas station and store was situated
«bout 200 yards off the main highway, a condition which seems strange
to the American traveler but which is a rule along the Nullarbor road.
It was built of odds and ends, with a tin roof and had the usual herd
of 50-gallon petrol barrels standing in the yard. Behind the store
was an outcrop of granite and a small lake furnishing the water supply.
Still farther to the rear we could see a larger granite dome and we
were told that behind it lay the Belladonia Station, home of the
Crockers.

We followed a little dirt road which led around the granite dome
about a quarter of a mile and there came upon another lake and by it
a rock house with trees and garden around it. It seemed truly like
an oasis in the desert. The usual sheep dogs came out to greet us
followed by Mr. Crocker. He had been helping his son on a wheel tractor
in the near-by field, the last plowed field we were to see for more
than 800 miles. Mrs. Crocker joined us, coming from a near-by shed
where she had been milking the cow.

Dr. Nininger told the Crockers of his search for tektites. They
said that their collection was long gone but that some neighbors to
the east had some and Mrs. Crocker called them on the party line to
make sure. She then invited us in for a cup of tea and when I admired
some of her oil paintings she showed us her collection of Australian
insects, done in oil. The butterflies, beetles, spiders, and others
were so perfectly done that they seemed alive on the canvas. The
finest detail of line and color and every shadow cast by leg or wing
was there to make the creature stand a living thing. Mrs. Crocker had
also painted some fish and horses which were almost photographic in
their perfection. After thanking the Crockers for their help we de-
parted for the neighbors owning the tektites who lived some 16 miles to
the east of the Crocker station. After wandering through open bush
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country over a little-used road which was not much more than a
trail, we arrivel at their home built alongside the ever-present
granite watershed. This granite outcrop, however, was unlike any
other we had seen. It was a smooth granite slope of about five
acres which began at the top of a ridge and sloped down to the
north. A small depression had been dammed off forming a pond

of about a half-acre amd the house was built alongside the pond.
The Niningers purchased seven tektites from this family, and we
started back to Belladonia Station.

On the way, L decided to stop and ask Mrs., Crocker for
the vrivilege of taking some color phétographs of her remarkable
vaintings. She very graciously agreed, and while I took the
pictures we learned some of her history and that of the Belladonia
Station. Her parents had pioneered here, hauling all their
supplies in from the coast 70 miles to the south by camel wagon
train, and in like manner shipping their wool crop out. Each
large wagon was pulled by 12 camels hitched in teams of two to a
log chain. DMrs., Crocker said that camels had been in use in that
part of Australia up until the Americans built the Nullarbor
road during World War II. Their large stone house had been built
in 1926, Mrs. Crocker, like the children of most other pioneers,
spent most of her early years attending school in the city and
was well educated. She was an extremely charming person.

We got away from Belladonia about 1:30 p.m. and cont inued eastward
through a more open grass country. #4bout mid-afternoon we stopped
to look for tektftes and to stretch our legs a bit, when I happened
to notice a snake lying in the middle of the road about 50 yards

ahead. We decided at once to get a picture and Dr. Nininger
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hurried down the road to hold the snake's attention while 1 got
my camara ready. as I came up he warned me that it was a mulga
snake which we knew to be one of the world's most poigsonous
snakes. Its bite is deadly, there being no known antidote., iiith
this in mind, 1 stopoed about 15 feet from the snake and took a
victure but neither of us had any idea that such a snake might
attack a man. +e wera both accustomed to the slow movements of
our American rattlesnakes and quite unprepared for what happened.
It was not a very fearsome looking snake, only about four
feet long and a little more than an inch in thickness with fine
pointed tail and a small head. In color it was a very dark brown,
almost black. It made no move but lay stretched out in the
middle of the road while I moved a little closer for another shot.
Then to get a little more action, Dr. Nininger tossed a small stick
on the snake. Instantly it raised its head, t.urned) and made for
its tormenter. He turned too, racing across the road and into
the grass with the snake right at his heels. Here he made a quick
left turn and the mulga continued on into the thick grass.
Needless to say I decided against taking any more close-ups
of this snake in the grass. We climbed back into the Comﬁi and
resumed our journey, the good doctor a little "shook" and somewhat
short of breath.

As we traveled eastward the trees had graduvally thinned out

and grew smaller, and the eucalyptus had given way to the more

hardy mulga, but there was still plenty of firewood to be had and

we certainly needed it that night. It was so cold by sundown that the
Niningers decided to sleep inside the Combi and accordingly removed
most of the baggage and spread their pads on the floor. It was

warmer inside, they reported in the morning, but the corrugations on
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the floor came through the thin pads and they decided that the cold
[%%E%Egﬁtgx%ﬁereafter. I had lined the Combi up at right angles to

the night wind and managed to sleep quite comfortably against the

lee side by building a long fire just in front of my cot and almost

under it. On a cold night a bed of coals under a canvas cot allows

you to put the pad and the rest of bedding on top. We had thought

that summer weather in the desert of Western Australia would be

uncomofortably hot and that a pad beneath us and sheets and a thin

cotten blanket would be plenty. We were quite wrong, as it turned

out, but we managed to survive the discomfort of a few cold aights.

February 21, 1959:

We broke camp early (7:30 a.m.)} and put in the longest day of any
of the whole trip. We covered 314 miles, driving until nine o'clock
at night to reach Nullarbor Station.

About noon we came to "The Pass® near Mildura. We had been travel-
ing all morning across a nearly level limestone plain which e#tends
across the southern coast of Australia. This plain is about 350 feet
in elevation along its southern edge where it breaks off in a steep
escarpment to the southern ocean. From this edge the lands slopes very
very gently to the north, but so gradual is the slope that it is im-
possible to tell by looking to the horizon ahead whichway the slope
might be; and of course there is no sign of water flow which might
indicate the direction.

We had been studying the map, expecting some sort of low mountain
which would have to be crossed, but we had not reckoned with the
Australian interpretation of the word "pass.” We simply came to the
edge of the plateau and there a sign read "Mildura Pass'" and we looked
down a straight slanting paved road to the plain below. Since the
escarpment was very steep it was necessary to siant the road along the
slope to get a better grade, so the road turned backégiong the face

of the escarpment to the west for about a mile to the Mildura Station
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which lies on a rise just at the foot of the bluff. We saw a well

near the road and heard the sound of an engine pumping water--the
first water we had encountered since leaving Belladonia, a distancw
of more than 300 miles.

Mildura Station consisted of a rock house used as a private
residence, bar, eating house, and hotel, with a small warehouse
nearby and the usual yard full of petrol barrels which a petrol
truck was filling as we drove up. We had lunch in a private dining
room and then resumed our journey toward Eucla, but not before we had
a big argument about directions. Dr. Nininger insisted that we had
taken the wrong road and were going directly west again, the way
we had come, except that we were now at the bottom of the escarpment
instead of on top of it. With the aid of the map, Mrs. Nininger
fiﬁally convinced him that we must be right, although we couldn't
convince his sense of direction that we were going east inst;ad of
west. It is a queer feeling to be down under and off to one side.
The sun gets around on the wrong side of the North American and stays
there, and no matter how many times he stops to reason the thing out
the "still small voice" of his sense of direction keeps telling him
a continuous lie.

The road paralleled the escarpment for perhaps 50 miles. It was
an absolutely straight road on a level plain and so near the high
paralleling bluff that the two seemed to disappear at the same point
on the horizon. This high escarpment follows the coastline closely
along the Great Australian Bight until it gets to Eyre where it begins
to cut inland on a long curve reaching the coast again at Bucla. This
platform of low lying land left along the coast is only about 20 feet
above sea level but is 20 miles wide and nearly 300 miles long, the
southern edge marked by a string of sand dunes that are another 20 to
S0 feet higher and seen as a ragged white line on the southern horizonm.

Because the road was so very level, we could see mirages almost
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continuocusly down the road ahead, so we were not surprised to see our
accompanying escarpment disappear in a white cloud in the distance.
We were nearing Eucla where the shoreline meets the escarpment agaiu
and the white clouds turned out to be sand dunes that mounted up the
cliff.

Eucla was known to Dr. Nininger as the home of some very fine
tektites because those found in the dunes were said to be better pre-
served, the thin edges not so often broken off. The town consisted of
one house made of railroad ties stood on end, a small shack in the
rear, two windmills, and a pen containing two small kangarcos. A real
gas pump stood in front of the house and the walkways around the house
were made of beer bottles driven in the sand neck down, the: thick bottoms
of the bottles making a very good walk, compared to walking in the deep
sand.

A pretty blonde girl of about 15 years came out to pump tﬂe petrol
for us and Dr. Nininger learmed that her mother had some tektites.
After some scurrying around in the dark recesses of the store and home
they found about 15 tektites, most of them strung in a silver-mounted
necklace and earrings. She also had one perfect button-shaped tektite
with a beautiful translucent skirt around the rim. This would have
been a really important addition to Dr. Nininger's collection, but the
%ady couldn't be persuaded to sell it, or any of her other specimens
either. We had to be satisfied with taking pictures of the lot lying
on a white cloth in the sun.

We reached the foot of the escarpment just beyond the town and here
found Eucla Pass--a stretch of paved road extending a quarter of a
mile to the top of the bluff. The trees along the face of the escarpment
were thick and of good size (15 to 20 feet tall). We reasoned that the
high steep bluff at right angles to the prevailing winds produced an
up-draft and consequently a cooling effect, giving the immediate area
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a higher rainfall, for the trees disappeared a few hundred yards inland
from the top of the escarpment.

The road followed aleong the top of the rim for a few miles and on
coming to a sign pointing to a "blow hole," we stopped to examine it.

It was a hole about 20 inches in diameter in a slight depression, and
if it hadn't been for the sign we would never have seen it. The blast
of air coming out of it was fairly strong and quite cold compared to
the warm air in the heat of the day.

The remainder of the afternmoon was spent in driving across the
driest part of the Nullarbor plain. Most of this area is nearly barren
of trees--on each 160 acres of land perhaps one old crag of a tree
standing 10 to 15 feet high against the strong prevailing wind from
the south. Only small sections are absolutely treeless, and nearly
all of the area is covered with a low grey brush about a foot high.

We had intended to camp for the night at some government water
tanks which were indicated on the map. These tanks are spaced about
50 miles apart and were built to provide precious water along this
otherwise waterless desert. To our amazement we found that holes had
been broéén in the tanks at ground levei and only a few inches of slimey
green water remained in the bottom. It seemed like the work of vandals,
but I have since been told that the government had built the tanks
without outlets, so that travelers in need of water for themselves
or their stock had no recourse but to break into the tanks, thus
rendering them useless to those who followed. Five tanks had been
built at each station, each with a capacity of 1,000 gallons. The
V-shaped tin roof above the tanks caught the rainwater and also provided
a shade for cars to drive under during the day, but a more dismal camp
than this I have never seen. The wind was blowing a gale from the
south and the dust was flying off the nearby graded road, Empty tin

cans and other filth was all about, and there was no protection from
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the wind. We decided to go on the 16 miles to Nullarbor Station
although it was just then getting dark.

Nullarbor Station is the farthest outlying sheep station from the
eastern approach of this desext and the little water they get is
from deep wells. Why this water is not salty too is something of a
mystery but it may be due to the fact that it is a limestone cavern
country and therefore has been well drained and leeched of the salt.
The station itself is a ramshackle group of buildi ju;&de of rocks,
railroad ties, and bits of lumber, with some sheep pens in back.

It sits back from the highway about a half-mile and is approached by
a road fully 50 feet wide with five or six different tracks. You take
your pick; they are all rough and all hub-deep in dust.

We arrived about 9 o'clock and pulled up at the gas pump just be-
hind our own cloud of dust. The owner filled our tanks with'gas and
very kindly invited us to stay the night in one of the cabins he had
lately built to accommodate travelers. The rooms were two in number,
with cement floori: each about 10 feet square, and they were separated
by a small room containing a toilet and washbowl. One room was already
occupied by two sheepherders and the other had beeﬁ recently used,
apparently, to butcher sheep, for a big pool of dried blood covered
most of the center of the floor. In ome corner was a very dirty bed
tick filled with straw;~and that was all.

Across the front of the two rooms was a porch about ‘four feet wide
with a wall about three feet high around it to keep the sheep out.
Mrs. Nininger somehow got together a little cold food while Dr. Nininger
and I got the cots out and made up the beds. The Niningers slept
ingside and I made my bunk on the porch. Less than ideal, to say the
least, but we were thankful even for this place to get out of that
howling wind. About 4:00 a.m. a couple of half-starved sheep came on
my porch through the swinging door. By this time we were all awake

s0 we made readv for the road. -198-



2023

Dr. Nininger had offered to pay for our lodging the night before
but the owner had refused any money saying he had built these
accommodations for the public. In the morning we looked about and
saw the 20 or 30 sheep, the motherless lambs every sheepman must take
care of somehow, and, looking beyond, the gray salt brush extending
to infinity in every direction. Not a tree, not a hill, not another
thing in sight. What a place to live! This man never gets out of
sight of home until he goes over the horizon.

February 21, 1959:

About 12 miles down the road we found a place to cook breakfast--
a big hole some Yank had dug with a bulldozer to idle away the time
or to make a place to get out of the wind. The hol% had a 10-foot
backstop of dirt behind it, so we built our fire out of the wind and
had ourselves a really good breakfast of pancakes and hot céffee.

The wind was still blowing a gale from the south and we could see the
top of a ragged cloud bank in that direction and decided it marked
the coastline or the edge of the escarpment. The clouds came in
over us while we were eating but soon cleared away and the wind went
down.

For the next 30 or 40 miles the country was still open but much
more grass was in evidence and every few miles we passed through
another sheep ramp showing that there were sheep stations on either
side of us although we did not always see the buildings. Beautiful
grassaa foot tali covered most of the land now, with thick groves of
fairly large trees over about a third of the area. There were no
visible streams and no sign of farming operations except for some wild
grass cut for hay. Each station had several windmills and we aﬁify
many in the pastures, indicating that the water table was not far
below, The rainfall must be considerable in this area.

This is a swell and swale limestone icountry. The limestone overlays
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the granite for a distance of over 700 miles across the Nullarbor.
At the center, where the surface is so very level, the limestone
is over 800 feet thick, according to Australian Geological reports,
but as it thins toward the edges it begins to follow the contour of the
old granite sea bottom, There are a number of limestone caverns along
the Nullarbor escarpment some of which are said to be quite remarkable.
The blow holes mentioned earlier are a part of this limestone cavern
process, being holes which extend from the caverns below to the surface
of the plateau. What makes the cold air rise against warm air above is
more than I can understand unless the cave has a large opening somewhere
along the face of the escarpment and the pressure of the wind blowing
into the mouth of the cave pushes the colder air out through the narrower
opening at the top at increased velocity. 1t may be too that a
Venturi shaped opening at the top speeds up the air.

We got gas at a place called Poochera and drove on about 25 miles
to where we found a side road leading off to some newly cleared
land. The eucalyptus trees, here about 30 feet high and eight inches
in diameter, had been pushed over with a bulldozer, ricked up ia
windrows, and burned. It was plenty cold again and Dr. Nininger
was up by 2:00 a.m. to sit by the fire. We all got up at 4:45, had
a. big breakfast, and pushed off for Adelaide.

February 22, 1959:

At about 10 o'clock we stopped at a town called Kyancutta where
Dr. Nininger knew of a man named Bedford who had a museum and,
supposedly, many tektites and meteorites. He had corresponded with
Bedford in years gone by and had bought meteorites from his collection.
As luck would have it, the first man we met was Mr. Bedford, walking
along the road toward his house. Where was the museum? Right there,
he said, pointing to the first house.

We soon learned that this man was the son of the elder Bedford
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who had been the amateur scientist and museum director, now dead
some years. We were invited into his home where the family was
having a late Sunday morning breakfast, and then went over to his
mother's house which was a part of the museum. The elder Mrs.
Bedford had recently broken her hip but she was determined to walk
again and was hobbling about on a cane.

In talking with Mr. Bedford about meteorite craters we learned
that he had a light plane and that he knew of some crater-like
depressions on the Eyre Peninsula about 30 miles to the south om
Anxious Bay. He offered to fly me over to see them and I took him
up on the proposition at once. The end of his landing strip was
only about 100 yards from the house, a short clearing he had made
in the eucalyptus forest. We pushed the plane out of the hangar,
warmed up the motor, and were soon off across the Eyre Peninsula.

Kyancutta is in the western edge oftthe grain county and about
one-third of the land has been cleared ‘and planted. The remainder
is covered with a thin scrub eucalyptus forest which grows a little
stronger on the sand ridges that corrugate the peninsula from south-
east to northwest. (piwewee) The sand ridges are a light pink
color and the soil between is dark red so that when viewed from the
air the ridges stand out in contrast to the darker background. The
trees take all the moisture so that no underbrush grows and the
red soll 1s bare between the trees. It is a granite country with
a few small domes rising above the general level here and there and
a rough rocky coastline with many indentations and coves.

We passed over a number of dry salt lakes most of them filliag
natural depressions in the granite and some smaller circular ones
which appeared to be the iceberg variety.

The craters which Mr. Bedford thought might be of impact origism
were close together, all in a row with their rims touchimg. The
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biggest was about 200 feet in diameter and perhaps 75 feet deep. They
were all too deep for their diameter,to be classed as meteoritic,

and the grey color of the surrounding soil made me decide that they
were limestone sinks which had been left in a remnant of limestone
that had once covered most of the Eyre Peninsula. I took photographs
and we returned to Kyancutta.

On landing I found that Dr. Nininger had purchased a 260-~pound
Henbury meteorite from the Bedford family museum and was needing
help to load it in the Coybi. It was placed in the center of the
floor on some boards to‘t}ie;;:;ut the weight and Mrs. Nininger®s
camp chg;r was placed over it, Thereafﬁer the center of gravity

A sihan
was plenty low!

The Bedford museum was well worth seeing. It was not 1arge but
its meteorite collection was almost as good as those in some’of the
big city museums. Most of it was crowded into a big room about 20
by 30 feet with a 12-foot ceiling. Specimen cases were packed as
closely together as possible on the floor and around the walls, and
the walls themselves were covered with native weapons and artifacts
from many paxts of the world.

The senior Bedford had been an avid collector of almost anything
of a true scientific nature and he was a good scientist in that he
numbered and classified everything he collected. He had been well
educsted in England but was not an institutional scientist; he was
just a hobbiest who loved to collect. We also learned that he was
a "thorn in the side” of some of the big Australian institutional men
who failed to compete with his drive and determination to collect
things. Soon after the Henbury meteorite craters and the Box Hole
meteorite crater were discovered near Alice Springs, he and his son

went there in an old Ford truck and hauled home nearly z ton and a

half of iron meteorites. Bedford traded these specimens and sold
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them to collectors and museums all arcund the world. It was from
Bedford that Dr. Nininger had got his first specimens of Australian
meteorites. The family had two big chuaks of the Henmbury f£all left,
and Dr. Nininger bought one. It is roughly rounded in shape amd about
a foot in diameter and is perfect except for two small corners which
had been sawed off to get specimens for trading.

Among other things, the Bedford museum contained English armor,
plaster casts of stome-age African drawings, facial casts of many
wild tribes of the South Pacific and of Africa; collections of weapons
from Fiji, Zululand, Borneo, and Malaya. The Australian aborigine
collection was outstanding; also many gold specimens, minerals, tektites,
and fossils. Among the fossils were some opalized clams from an area
south of Alice Springs. These fossiis are perfect, about an inch and
a quarter wide with the two halves still connected. The surface retains
its natural appearance and only by grinding through it is the beauti-
ful irridescence of the opal seen.

From Kyancutta we got into a rougher country and a much drier
desert again, especially arouand Iron Knob. There is quite a sizeable
town here by the side of a lone mountain of iron 6re. Near here
we saw a dry stream which showed signs of having recently carried
considerable water. We had beén traveling for many miles along a
pipeline which paralleled the highway and learned later that it
carried water to the little towns on the Eyre Peninsuld.

By evening we had reached Port Augusta, which 1is a city of about
10,000 people at the head of Spencer Gulf. Spencer Gulf is a triangular-
shaped body of water that separates Eyre Peninsula from Yorke Penin-
sula. It is about 220 miles in length and 20 to 50 miles wide.

February 23, 1959:

We left Port Augusta about 7:30 a.m., much too early for any eat-

ing place tc be open, so drove about 50 miles south along the sound
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to Port Pirie where we found a little hotel in which we could get

a meal. This was an extremely scenic drive because the Flinders
Range parallels the edge of the sound and the road lies along the
foot of the mountains. The highest peaks are a little over 3,000
feet and the mountain wall rises steep and rugged with many good-sized
canyons cutting across the steeply sloping plain which reaches from
the foot of the mountain down to the edge of Spencer Gulf. This
plain is about five miles wide, on the average, and contains many
well kept farms. Each stream bed (dry when we saw them) has a

row of ancient gnarled eucalyptus trees along its banks and all

the land between streams is farmed to some crop or in pasture.

We arrived in Adelaide about 1:00 p.m. and found our way to the
South Australian Hotel where we had rooms reserved. Our camping
experience was over; we had traveled by car 1500 miles ac:"oss the
Australian desert in mid-summer, and apart from cold nights and a
few minor discomforts, we hadn't found it the difficult feat our

Australian hosts had made it out to be.
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The pilot, Captain Swan, had heard from the Stewardess that we
were geologists looking for meteorite craters and other geological
features so he invited us up to the cockpit to look at the Deviilg
Punchbowl and to take pictures. The Devil®s Punchbowl is a unique
formation in an otherwise highly tilted set of structures. Horizontal
stratified rocks have some_how sagged in the ceater of a high plateau
to form a2 hug® bowl. It is difficult to judge distances from the air,
but I should guess this rectangular basin is probably two miles long
by one mile wide and is raised above the surrounding jumble of pressure
ridges about 1,000 feet. It is probably above 3,000 feet in elevation
because the inside of the bowl is covered by a comparatively thick
forest, indicating a higher rainfall than the lower surrounding
country,

It is remarkable how little flat country (structurally) one passes
over on this particular air route. Much of it is composed of meta-
morphic and younger rocks which have been tilted into almost vertical
positions and then folded until they look like a gigantic mass of
dough that has been stirred with a big spoon.

About half-way to our destination we passed over ome end of Lake
Eyre, one of the largest dry lakes in interior Australia. Some of
its smaller arms have been cut off by drifting dunes but it is so
large that even from 18,000 feet its far gide disappears on the
horizon. Beyond Lake Eyre we looked down on hundreds of square miles
of streamer sand ridges that extended in a direction parallel to
our lime of flight. Most of these long sand ridges have some vegetation
and although only the larger trees could be seen from the air (18,000
feet) we were told that spinifex forms a partial covering on most
of them.

On the flats between the dunes wWe saw occasional crescent dunes
with sharp edges and steep frontal slopes indicating that they were
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active, moving dunes; but nowhere did I see any large sand dunes
which had grown into a chain of hills such as one sees in other parts
of the world. In Imperial Valley, California, for example, the

sand has accumulated into a continuous chain of sand hills which is
some 20 miles long by five miles wide and with individual crests
rising more than 200 feet above the surrounding plains. These dunes
are so active that nothing but a few small plants manages to grow

on them. The Sahara Desert and the Arabian Desert both have thousands
of square miles of dunes which have grown into chains of hills; big
dunes with little dunes riding on their backs like the little waves
on the backs of the big storm waves at sea. These dunes are certain-
ly the product of the winds. There can be no argument; they are
active. The origin of the sand is another matter.

The Australian sand ridges and the other irregular variety I saw
later when flying from Darwin to Mount Isa have a uniformity of
height and distribution that is unique. It is impossible, of course,
to do any more than guess at the width of a sand ridge from the
altitudes at which the commercial airlines fly, but as you cross ovef
and look down on a dozen ridges at once the eye can tell that they
are all about the same width and congsequently must be quite uniform
in height. The sand ridges often divide into two streamers and in
the course of a mfle or two, rejoin into one. In other areas 1
saw the parallel sand ridges gradually merge into dunes of the most
intricate of pattern. I took pictures of some of these while cross-
ing the Barkley Tableland. Some remfind one of the tracks of birds,
if bird tracks were ridges instead of depressions, and others look
like the hieroglyphics of some forgotten race of giants. Looking
down on the Barkley Tableland I estimated that the area covered by
sand was from 20 to 30 per cent of the total area.

Jutson, in writing in Geological Survey Bulletin 95, Page 119, goes
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mees into considerable detail in describing that part of Western
Australia known as 'Sandland" or '"'The Sand Ridge Division."

One of the most remarkable characteristics of the interior
of Western Australia is the enormous development of sand-
ridges which extend from the northeran edge of the Great
Southern Plain northwards to Kimberley, and eastwards to
the South Australian border, from a line drawn near Comdon
on the North-West Coast through Erlistoun and thence
Southwards....This sand ridge country passes into Central
and Southern Australia, the whole area being referred to
by Griffith Taylor as the Western Desert. It occupies
about 440,000 square miles, of which much the greater part
is in Western Australia.

It should be said that Bulletin No. 95 was written in 1929 and
according to the Preface of the Second Edition, "No substantial
alteration to the manuscript has been made since that time." It
contains no aerial photographs and all quotations of older geological
expeditions are based on observations made from the ground when
they traveled by camel train. The ground observer gets better
detailed information but his over-all picture is only a small part
of what the airborme .observer sees.

Quoting again from Bulletin No. 95, Page 120:

"The general trend of the sand ridges morth of latitude 26
degrees south, except in the proximity 66 the ranges and hills,
is west-north-west (Talbot and Clarke, Keartland, and Carnmegie).
Clapp in the northwestern portion of the division records their
direction as between S-75-W and N-75-W. To the south of lati-
tude 26 the sand ridges in different areas may rum in different
directions, although in each area they are approximately parallel
(Talbot). The irregularity in direction is ascribed to the
variableness of the winds south of latitude 26 degrees S. North
of that latitude the ridges are parallel to each other and to
the direction (E-S-E) of the prevailing wind, the tremd of
the ridges being due to that wind. Where, however, in this
northern area blown sand occurs in the vicinity of ranges and
hills, the sand is heaped up into a jumble of hillgs and ridges
which have no particular direction (Talbot). The remarkable
parallelism of the sand ridges over wide areas, even, as shown
above, where the directioms are different in different areas,
is noted by all of the authors mentioned above.”

"The height of the sand ridges varies considerably. In the
north-western portion they range from a few feet to sixty feet
in height {(Clapp). Carnegie notes that in one part they are
from 30 to 50 feet high, while ir other places they have an
average vertical height from trough to crest of 50 to 60 feet,
and that though some are mere rises, others attain a height
of considerably over 100 feet. Wells also records sand ridges
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100 feet high, Between Laverton and Townsend Ranges the sand
ridges have an average height of about 30 feet and ome, Streich
Mound, rises to a height of 150 feet (Talbot and Clarke)."

"The length of the ridges also appears to vary much, but there
is little recorded information on this point. In the north-western
portion they are very persistant, and few of them have any ascer-
tained terminatiom (Clapp)."

"The width of the ridges is also variable, so far as our scanty
knowledge permits any statement to be made. In the north-western
portion, they vary from 150 to 1500 feet (Clapp)."

Jutson says that the separation between ridges is very umequal.

"Carnegie states that in places the ridges were a quarter of a
mile apart, but in other parts ridge succeeded ridge like the
waves of the sea, and on one day he was crossing them at the rate
of ten in forty minutes. Keartland notes that in regard to the
sand ridges farther west, they were so close together that the
leading camels in the caravan were ascending a ridge before the last
of the teem had descended the previous one."

(A pleasing word picture, but how long was the camel train?)

"The vegetation of the sand ridges is distinctive. On those along
the Canning Stock Route there is usually a fairly strong growth
of vegetation consisting of desert gums, shrubs of various kinds,
spinifex (Triodia) and sometimes grass (Talbot). Carnegie refers
to the ridges as being overgrown by the "hateful épinifex" and
timbered pretty thickly with desert gums .and low acacia bushes....In
the sand ridge country between Laverton and the Townsend Ridge
spinifex predominates. Desert gums grow on the ridges .and the
intervening flats, and mallee and mulga also growon the.flats but
are not seen above the base of the ridges. Parakylia grows luxuriantly
(Talbot and Clarke)." .

"so far as know, the sand ridges are composed practically en-
tirely of quartz which has been derived partly from granite buf
chiefly from the wast area of sedimentary ‘rocks of Nullargine,
Permo-Carboniferous and Cretacious age. Very little attention
hitherto has been given to the mineral composition of the sand
ridges, and the size, shape and general characters of the component
grains. Studiés on these lines may be looked for in the future."

In regard to the movement of the sand ridges, Jutson quotes the
same geological authorities (Carnegie, Talbot and Clapp) as agreeing
that except for the western edge of the sand belt the sand ridges are
stationary--Page 122:

""In the same publ.icatibn Talbot notes that the sand ridges
appear to be practically stationary, that there is little mani-
festation of erosion of the sand ridges, that there is a move-

ment in the grains of sand on the ridges, but that the sand
appears to be deposited as fast as it is removed, and that the
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stability of the sand ridges is due entirely to the covering

vegetation, amongst the types of which spinifex is the most

important in restraining movement of the sand. Carnegie

records that the spinifex servus to bind the sand and keep

the ridges for the most part compact. Clapp observes that

sand ridges are still being deposited over large areas of

the interior."

Jutson terminates the sand ridge section with the following, Page 123:

"It may therefore with some degree of confidence be main-
tained that, although the ridges away from the western margin
are relatively stable, yet there is probably a steady, if slow,
westward movement of the ridges. These remarks are intended

to apply only to the ridges morth of latitude 26 degrees South."

It should be noted that latitude 26 degrees South constitutes
the border between South Australia and the Northern Territorxy, the latter
being then a no-mans-land which anyone might explore or talk about with
impunity. The facts are that the sand ridges extend over a great
part of South Australia, even down to the southern ocean as des-
cribed earlier at Kyancutta on the Eyre Peninsula. Also some of the
sand ridges extend into the southwest corner of Queensland where it
(the corner) is located in the center of the Simpson Desert.

Apart from political subdivisions, the Great Australian Desert
1s a great square averaging 1,100 miles north and south by 1,150
miles east and west, an area of 1,148,200 square miles, or nearly'
half the continental area of Australia. Saé&;idges do not cover all
of this area because of dry lakes and mountains, but they cover cer-
tainly more than half of it.

It will be noted from the above quotation that Jutson and his
colleagues take it as & foregone conclusion that the sand ridges were
made by wind, but nowhere do they state that sand ridges are being
made by wind today. Even Clapp, who makes the only positive state-
ment, says they are being deposited now but he does not use the word
wind, only implying it. Also they all admit that the vegetative
cover is now in place on the ridges and therefore that the present

winds are not sufficient to move sand. Nor do they comnsider how wind

might have ever produced these long streamers of sand which extend
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straight across the desert for miles and miles with only slight
variation in their height and width.

Jutson does not mention the small crescent-shaped dumes which
I saw in several places between Lake Eyre and Alice Springs. These
were on the hard desert floor betWween the sand ridges, and from
horn to horn the largest appeared no wider than the sand ridges on
either side. 1In this particular area the planes fly parallel with
the highway and railroad which can be seen below much of the time.
Estimating the width of the graded roadat 30 feet, I judged that the
sand ridges were about 10 fimes the width of the road and that the
strips of bare groumd between the ridges were from four to five
times as wide as the ridges. There was considerable variation from
place to place but I think these widths would be typical: The ridges
average about 300 feet in width while the bare strips between’are,
on the average, about a quarter of a mile wide.

A few chapters ago I asked the Australian geologists to go into
detail and explain how the lakes and sand ridges were migrating,
and now 1t is my turn to try to explain, in détail, how cosmic colli-
sion and oceanic flood-could haye producéd them.

First, I think we can agree that only wind and water can move
sand and arrange it in any sort of pattern. We must ask ourselves,
then, could wind§prqdnce long parallel ridges of sand? Even assum~
ing that they were once free of all vegetative cover, could winds
strong enough to move sand produce these parallel ridges? I think
not. I feel quite sure that if strong winds of, say, 40 to 60 miles
per hour were to start to blow along these sand ridges as they are
now, and I mean parallel with the ridges as Jutson indicates they
blow now, the ridges would be cut to pieces and a sea of active
moving sand dunes would result. Trees and shrubs are no barrier to

moving sand if the winds are strong enough and continue long enqugh.
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If wind did not build the long string dumes or sand ridges,

how did water produce them? Obviously we must rule out rivers.

There is not even a remote possibility that thousands of parallel

rivers could have built parallel sand bars between them in a flat
country. That leaves the ocean. If it were the ocean, we can eliminate
slow emergence because in that event shoreline breaker action would
produce a leveling effect. A common example is the beautifully

leveled sand beaches which are produced by outgoing tides, especislly
extremely low tides, with leveling so perfect that the hard sand
beaches make perfect race tracks.

For the sake of speculation we might consider that the great
central desert of Australia was once a shallow basin below sea level
wvhich slowly emerged; that somehow prevailing winds blowing across
this shallow basin of sea water produced a wave motion which huilt
parallel sand bars beneath the water. In certain areas, like the
Barkley Plateau, the prevailing winds from one direction might have
met ‘other prevailing winds from another direction and produced a
chop in the waye motion which in turn produced the irregular sand
ridge pattern on the bottom. We might consider that this shallow
basin was finally raised enirely above sea level and in the course of
time the water evaporated, leaving the final salt lakes scattered
over the basin and the sand ridges as made. The difficulty, however,
is to explain how the slowly evaporating water could protect the
sand ridges from the leveling effects of wave action. The water would
need to remain glassy smooth for ages while the sand ridges emerged
as the water evaporated.

I stood on the shore of Lake Mead (Hoover Dam) when it was first
filling and watched the waves reduce by under cutting erosion in one
afternoon, a sand island 10 feet high, 200 feet long, and perhaps 50
feet wide. The wind was blowing perhaps 25 to 30 miles per hour and
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kicking up whitecaps, with waves two or three feet high wmewe breaking
against this soft sandy material. The lake was slowly rising, but
not more than omne-quarter inch per hour; nevertheless .:::é island
completely disappeared in less than four hours. Certainly we cannot
believe that the water in the Australian basin could have remained
glassy smooth.

In searching my mind trying to think where I have seen water
produce sand ridges, I recall tidal and flats near Carlsbad, Califormia
where the water rose and fell about two feet, leaving in certain loca-
tions small parallel sand ridges or ripple marks that were about two
inches high and perhaps eight inches from trough to trough. This sand
packed very hard and when the tide was out, one jcould walk over it
scarcely leaving the sign of a footprint. The water moved off of this sand
without destroying the sand ridges. ,

Again, I remember a beach of yery coarse granitic sand at the
tip of Baja,=California mear Cape San Lucas where very laxge ripple
marks were found in about three feet of water. The red granite of this
coast decomposes into a very coarse angular sand with individual
grains being often a quarter of an inch on a side. There is veiy

little change of tide here and very light wave action, the water merely

surging up and back on a steep beach with a run of perhaps ten feet.

ook, A little distance from shore, possibly fifty feet, wherle the
water was about three feet deep, this coarse sa;:d had accumulated into
parallel ridges with troughs about a foot deep and a distance from
crest to crest of about four feet. Walking over this bottom was quite
difficult, but swimming over it with skin diving equipment gave a good
view of the ridges and troughs. Because of the very slight tidal

change at this location, it is doubtful if the ridges are uncovered very

often, but I have no doubt that they gggld remain. Such coarse sand
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is more easily moved by water because the water penetrates the sand
and produces a floatation that is not possible where the tiny
grains of sand pack so tightly that no space is left between for
water.

The long parallel dunes of Australia are composed of fine sand
which I suspect was moved into place by the more violent action of
oceanic flood waters. When this violent stage subsided, the area
being very flat, the waters moved off quite slowly or evaporated
where they were so that the hard-packed wet sand was quite resistant
to erosion.

-Shallow streams flowing about as fast as a person can walk will
make sand ridges or mounds on the bott;m'which match the waves above.
As a farm bt;y I learned this by ﬁading in the creek éfter rainstorms.
Anyone who has stood on the bank of such a creek and watched a-long
row of waves slowly marching downstream knows that the waves in the

Sier

sand below, whic e waves in the water above, moye only about
one-tenth as fast a-as the water. I say . only a teath as _f;at, but X
am only guessing because I have never measured it, and in all of the
16 years during which I have been reading geol#gical journals and
books, I have never seen it discussed. It is one pf the simpletthings
which millions of people could have noticed for it can be seen in the
tiniest stream only an inch or two deep. It certainly must be in
geological literature somewhere for the volume of literature accummulated
.‘over the years is tremendous and the portion which I have read could
hardly be more than one per cent of the total. My reason for discuss-
ing this matter in detail is that I feel it is important in determiniug
how the sand ridges of Australia were made. If little waves can build
little sand ridges, large waves can build large sand ridges in the
same way.

Om important thing to determine is this: Can the sand ridges re-
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main undisturbed as the water moves off? And if so, under what
conditions? It can happen in tidal basins where the water drains
off slowly and where the sand grains are fine and pack together
firmly. In creek or river beds, however, where the water slows down
gradually before drying up completely, all but the tiny ripple marks
are generally erased and, in general, the dry bed of the stream is
a series of elongated deltas overlapping each other downstream like
the scales of a fish. In a fairly flat stream bed, these may be 10
feet long and only one-half inch thick at their frontal slope. A
steeper slope (gradient) will pro&dce shorter. and thicker scales. In
general, it may be said that the sand ridges developed in any stream
will be wiped out by the final stream flow, but there ar‘é exceptions.
Flash floods can morveti down a stream bed producing sizeable sand
ridges and ripple marks and pass by so quickly as to leaye undisturbed
the ridges thus made. I have seen this only a time or two, amd I
photographed its effects in the dry creek bed at Agnew, where we had
breakfast one morning. ¢(pistwse) This was the last stream bed we
were to see for the next 1,500 miles and I knew that I might never see
another set of ripple marks as large as these during the remainder of
my lifetime. It was only a small area, about 40 feet long and perhaps
10 feet wide in a creek bed about 50 feet wide. From trough to ridge,
these ripple marks were only about six inches deep and from trough
to trough about 36 inches, and all quite uniform in size over the small
patch of sand in which they were located. The creek bed alternated
between patches of rocky gravel and sand and had a fairly steep
gradient. The final rumoff from the flash flood which had produced
these ripple marks was of very short duration and followed a naxrow
path along one side of the creek bed, cutting off only one end of
the sand ridges.

From the above observations we must conclude that wave motion
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in water produces waves in the sand beneath which are parallel to
the water wavézlggg, therefore, the sand ridges in Australia could
not have been made by water moving in the direction of their elongation
any more than wind blowing parallel to them could have made them.

Let us consider the last major collision which we beliive to

—ipe ®

have occurred near the island of Bermuda about 11,000 ;;;rs ago. In
Australia, which was nearly 180 degrees away from the point of the
impact, oceanic flood waters reacting to the movement of the earth,
suxrged over the continent. Because the initial direction of the
earth's movement was to the southeast, the imertia of the water caused
it to appear to move in the opposite direction, probably with a slightly
curving motion because this movement was the product of two motions:
The rotation of the earth asbout its axis and the striking direction
of the meteorite. The result was a general movement of ocean water
across Australia from southwest to northeast, followed by a return
in the opposite direction and then a general readjustment of water,
the whole pattern disturbed by shock waves which must have traveled
around the earth through the crust andPerhaps-through the core of the
earth. In my opinion, such shock waves could have caused the wave
pattern on the water which was repeated in the sand ridges on the
bottom, at the same time stranding the icebergs which produced the
lakes. The water must have drained away very slowly.
- We landed at the Alice Springs airstrip about 10:30 a.m. and
were met at the gate by Mrs. Jones, wife of the state geologist
stationed at Alice Springs. She took us into town (a distance of
about four miles) all of us packed into a small Holden sedan along
with our baggage and three small Jones children. Mrs. Jones tried
to find us accommodations in the new hotel just completed, but it

was booked solid, so she took us to the next best place, a new hotel

near the center of town.
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Alice Springs is the one and only town of any size in central
Australia. It is the hub of the wheel, and airlines, roads, and
railroads meet at this center. Since it is the center of the mining
and the livestock industries, practically all business from within
300 to 500 miles is brought there.

Most of the surrounding cattle and sheep stations contain from
500,000 to 1,000,000 acres and the headquarters at each statiomn
is something like a small town with the families of native workexs
living there along with the whites. The Comnellen Airlines has been
flying in this region for something like 20 years. The first part of
the week they fly a 1,500-mile loop to the stations northwest of Alice
Springs and the latter part of the week a smallexr loop to the northeast
stations as far as Mt. Isa where they make a commection with Australian
Airlines flight from Darwin to Brisbame. Eachﬂst;1£in in the area has
its own airstrip so that it'teceivéa'tegular weekly mail serviee. Fresh
food and other supplies are algso regularly flown to the stations from
Alice Springs. ' With the "Flying Doctor” and the "Flying Dental Service,"
a modern version-of the old country doctor, traveling by airflane ingtead
of horse and buggy, life on the Australian frontier is not as rugged as
it was before the airplane and the jeep came on the scene.

The town of Alice Springs lies in a rather unique setting, just
inside a double wall of rocks which stretches across the desert east and
west as far as the eye can see. These walls of rock are about a half-
mile apart and perhaps 300 feet high and are composed of hard quartzite
beds which have been tilted at an angle of about 45 degrees. Two
water gaps, directly in line with each other, form a double gateway
to the town for railroad and highway. The inner gateway is called
Heavy Tree Gap because of the unusually large eucalyptus trees growing
along the stream bed. The stream flows out of some low granite hills

to the north of the town and at the edge of these hills is a pond
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of green slimy water. This is the original Alice Springs, after which
the town was named. The paralleling ridges form a sort of double

dyke which brings the water from either side toward the gaps and
produces one of the few underground basins of fresh water found in
interior Australia. The town water supply is pumped from this under-
ground basin to a tank on the top of a low granite hill near the west
side of town.

Alice Springs has many nice gardens and an unusual number of

shade trees because of the adequate supply of water which other interior

Australian towns lack. From the veranda of our hotel, I made a list
of the various kinds of trees that could be seen in the yards nearby,
and they included: carrab, pepper, umbrella, oleander, Italian
cypress, lemon, grapefruit, orange, apple, apricot, and eucalypt;s.

The outstanding landmark at Alice Springs is a white marble shaft
(at the top of another low granite hill) which was erected in mémory
of local war dead. It is indirectly lighted at night and seems to
float above the city in the darkness of the night sky.

On our first evening in Alice Springs we were invited to the
home of Mr. Douglas Boerne who ﬁad heard of our intefest in meteorites
and who had, himself, a very keen interest in many phases of natural
history. He showed us his collections of meteorites, native weapons
and artifacte, and local minerals, including opals and gold specimens.
While we were there an Italian opal miner and his wife dropped by to
vigit. They were recent immigrants from Italy and had made a small
fortune by a lucky strike at the opal mines some 100 miles to the
gouth of Alice Springs. They told us that the miners live in caves
which they dig out of sandstone formation in which the opals axe
found. There is no telling, it seems, when or where an opal pocket
will be found-~it is just a matter of luck--and since the mine is the
coolest place to live the miner simply expands his home from day to

day hoping to strike it rich.ZIgem-quality opal is worth from 60 to
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480 per ounce and American buyers are on hand most of the time to buy.
Many of the minexrs are aborigines and in 1957 one lucky family found
an opal worth $180,00G.

Included in Mr. Boerner's fime collection of native weapons was
a recently acquired stone axe made by one of the really wild native
tribesman who still roam the desert some 300 miles to the west of Alice
Springs. These natives go stark naked and roam from place to place,
sleeping in the open whereever night overtakes them. These stone-
age people still make their weapons as of old. This axe head was shaped
and polished and the cutting edge was smooth and sharp, not flaked
and jagged as our American Indians made them. The head was hafted into
a split stick about 10 inches long, the handle having a section about
one~quarter inch wide taken out of the center so that the sides could
be sprung together a little and bound with kangaroo sinew. The sinew
was then covered with sgnifex gum and finally bound with a bt'_a:l;.led
cord made from human hair and decorated with a small tassel. The strands
of the coxd are rolled from human hair by using the flat of the hand
against the thigh. Mr. Boerner said that it may take a native as much
as six months to make such a stone axe, the grinding and polishing being
a very slow process, but time means nothing to an aborigine.

The message sticks and spear-throwing sticks made by these people
are decorated with intricately carved patterns which must have taken
weeks to produce. I was given a spear-throwing stick whi.c;h is carved
in four dimensions. It is an elongated blade 35 inches long and four
inches wide near the center, concave on the upper side (which holds the
spear in throwing position) and convex on the lower side. The lower
side is smooth but the upper side is decorated with 12-U-shaped designs
carved into the wood and they in turn are covered with dozens of tiny
grooves which zig-zag the entire length of the stick over and across the
larger pattern. _(ghskssswsiy. The handle end of the throwing stick has
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a ball of spinif?x gum moulded to it to fit the hand. The other

end has a fishhook-like wooden point bound to it with kangaroo

sinew; this fits into the rear end of the spear. How the aborigine

is able to throw a spear with such a stick is beyond my understanding,
but they are said to be very accurate with them. When hunting kangaroo
they thxow the spear very low, often bouncing it off the ground,
because the great bulk of a kangaroo®s body is close to the ground
when it is sitting on its haunches and so much easier to hit than

the smaller front quarters and head.

The boomerang is a very formidable weapon, too. It is cut from
a curved branch of heavy mulga wood andithinned down uatil it is only
about one-half inch thick at the thickest part of the blade. The
ends are rounded and sharpened to a cutting edge, as is the length of
the blade, so that when thrown end over end it will cut or pen?trate
whether edge or point str{g?es first. These hunting or fightiﬁg
boomerangs are usually about 30 inches long and only slightly curved,
for they are intended to be throwm straight. The sharply curved boomerangs
are only playthings, made to return to the thrower, and are mever
used in hunting. Even the aborigine, it seems, must have his re-
creation. ﬁfazrdla au&iji- ,¢¢f§;A4¢AL«7 éénhm&AJﬁﬂt?#.

Mr. Boerner had made many trips to the Henbury meteorite craters
to look for meteorites, and he offered to accompany us there whenever
Mr. Jomes, the state geoldgist, could get the necessary Land Rovers
ready for the trip.

February 27, 1959:

In order to see the town we rented a car and headed for the
new residential suburbs where we saw some of the most modern homes
we had seen anywhere in Australia. Many of these new homes were
built on stilts some seven to eight feet tall. This has a cooling
effect and provides a space under the house to park & car or hang

out the laundry. =219~
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We had been advised at the car remtal agency not to miss
fex Battavbee,
visiting a local artisg,who had a fine collection of aboriginal

B avbee
art at his home. -$he~ereésq1had come to Alice Springs many years
before for his health. On a whim, he had persuaded one of the
local blackfellows to try water color landscapes and the man had
showed such talent that he was soon equaling the work of his teacher.
Since then this artist has taught many of the natives to paint with
water colors and has developed some outstanding artisté. Some of
the ﬁest pictures he has had reproduced in England and now sells
the prints to tourists, making money for himself and the native
artist as well. The quality of this native art is remarkable as to
detail, accuracy. of color, and pergpective. It shows that primitive
man has strongly developed artistic talents and is perhaps able to
observe nature in more detail than his more civilized neighborq.
Earlier in the day Dr. Nininger and I had arranged with Connellen
Afrlines to be flown out to Lake Eaton, the feature which I suspected
of being a meteorite crater and which I had come half-way around the
world to see. At the airport, about three miles west of town, we
met our pilot who showed us his maps and explained the flight planm.
He had never been to Lake Eaton, it being far off the regular air
route to Sturt Creek, but we were to make the first stop for gasoline
at Mr. Connellen's cattle station about 100 miles from Alice Springs
and get final insé?uctions there. Mr. Connellen had retired from
active flying but he had started this airline as a bush pilot of long
experience and was well acquainted with the Lake Eaton area. (picture)
Qur plane was a little three-place Cessna which had been loaded
with extra gasoline and some food, water, and several bottles of lemon
squash in case we were forced down for some reason. Everyone travelling

in central Australia in the summertime, as we were, takes along extra

food and water and leaves word for his friends to look for him if he
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is not back by a certain time. However, we had a two-way radio and
so felt quite safe.

The air was very bumpy as had been predicted and reminded me of
riding over rough country roads in an old springless farm wagon in
my childhood days. As we circled over Alice Springs our pilot pointed
out a little pond of water in the creek bed which he said was the
original Alice Springs. We turned west along the backbone of some
low granite mountains and soon passed over a station called Hamiliton
Downs. It is a cattle station run something on the order of am
American dude ranch. It lies in a canyon between some ‘rough granite
hills and a more uninviting place for a vacation I cannot imagine.

The only thing of interest is that it lies almost exactly on the Tropic
of Capricorn.

To the south we could see the rugged peaks of the:ygféqqﬁql Range
and two water gaps where the Finke River cuts throuéh them -.d.n,lﬁhat
the Australians conside;:r spectacular canyons. The highest peak in
this range is Mt. Sonder which 1s 4,417 feet, but the main part of the
range is about 2,700 feet, rising only about 1,400 feet above the
surrounding plain, We were soon in sight of the Comnellen air stfip
which could be seen for a distance of perhaps 40 miles, so we were not
in any great danger of getting lost.

Upon landing we were met by Mr. Connellen himself, a tall
Australianhﬁzﬁ;;air had once been red and whose face and hands looked
as if he had fought the furnace~like winds of the desert for 100 years.
He pumped the gas out of a 50-gallon drum standing by the side of the
field while he explained to our pilot how to get to Lake Eaton. Why
anyone would want to go there he didn't know and as for it being a
meteorite crater he had seen no evidence that would lead him to think
s0.

QOff to one side of the landing strip a few hundred yvards we could
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see someone building a small corrigated iron shed, and still farther
away, near a windmill, was a little shack made of railroad ties or
some kind of timbers stood on end. This was the cattle station head-
quartexrs. There was nothing else in sight. We were on the edge of
the Semi Desert, a barren waste of parallel fossil dunes and dry

lake beds that extend in all directions from Alice Springs and the -

+1 Range, except to the southeast where it is called the
Simpson Desert. Why this 1,000-mile-wide waste of sand and rock and
furnace-like heat is called the Semi Desert, I shall never know. It
had all of the earmarks of a full-blown desert so far as I could see.

We were soon off the ground again and headed for Lake Eaton, or
Lake Bennett, as it is sometimes called. X would soon know.whether this
feature which had attracted my interest so firmly was a true meteorite
crater or not. Certainly the photograph taken by the Australian air-
force had indicated that it was. But alas! Our little plame flying
at 1,500 feet revealed that things were not as they had seemed from
25,000 feet. What had appeared in the photograph as circular faults
were low sand dunes; the radiating faults, dry creek beds, the high
cliffs were not there at all, only a low sand rim perhaps 20 feet high
and the central peak with its little crater in the top was only a low
central salt pan with a still smaller salt pan within its circle :
The smaller surrounding craters were only shallow salt_pans. There was
no mistaking the evidence; no need to go to the ground for verification--
the physical facts were all too plain. We had spent time and consider-
able money for negative information, a kind of scientific achievement
which has its rewards, I am told,

On the way back to Alice Springs we took a route somewhat to the

/

south of our outbound journey, passing a little closer to-Masuloumedd— SAe7—
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Range. The flat part of the Semi Desert i{s covered with a thin scrub

and the white trunk of an occasiomal ghost gum could be seen from our
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altitude. A few lonesome cattle trails heading for a solitary wind-
mill could be seen far below and in the blue distance the pilot
pointed out a native settlement called Haasts Bluff where the
Australian government provides some food and clothing for any
aborigines who may want to come and live there. The goveroment, he
said, was spoiling the natives by feeding them and that most of the
government men stationed in these far-out places were misfits who
couldn't hold a job elsewhere. He likened it to our American Indian
Affairs Service which he seemed to have heard about,

Nearing home and safety we decided to eat the lunch and drink
the lemon squash. The air was still very rough and it was a real
chore to drimk out of a paper cup. The pilot poured the drinks with
great dexterity, hardly spilling a drop, but I lifted the cup just as
we hit a bump and spilled most of the contents down my shirt fromt.
‘ﬂ)As we passed close over the tops of some of the mountains we noticed
that the spinifex had been recently burmed and .our pilot told us that
the cattle growers burn it periodically to make young and more succulent
feed for the cattle.

We arrived back at Alice Springs about six o%clock. Later in
the evening the pilot took Dr. Nininger to meet a friend who had a few
small Henbury irons. The next day was to be our day at the Henbury
craters.

February 28, 1959:

We left the hotel about 7:30 a.m. in two Land Rovers, the one
driven by ME. Neil Jones, Alice Springs resident geologist, caryrying
Dr. and Mrs. Nininger, and the other driven by a Bureau of Mines mechanic,
carrying Mr. Douglas Boerner and myself as passengers as well as extra
supplies of water and gasoline.

The Hembury meteorite craters lie to the south and west of Alice
Springs a distance of 96 miles. The road is quite passable, being a
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main road connecting Alice Springs with a number of outlying mining
camps. The craters are situated only a mile or two off the main road
and since most of the area is desert pavement, one can drive almost
anywhere over it in a vehicle such as a Land Rover. This desert pavement
looks very much like that found in the Colorado Desert of Califoraia
and Arizona. It is formed of individual stones not much larger than
hen's eggs, some being smaller. They are mostly broken quartz and
greenstone lavas with many small pieces of thin-bedded sandstone mixed
in, resulting in a hard-packed pavement which glistens in the sun as
if it had been glazed by heat. Actually the polish on these stones is
probably due to wind-blown sand. The color is a brownish red.

The Henbury craters are situated on the northeast side of a low
sandstone ridge which rises about 300 feet above the plain. The strata
in this ridge are nearly perpendicular and so finely bedded tiat scarsely
a stone can be found uﬁich is more than an inch or two in thickness.
Tﬁére are 13 craters in all scafterea over an aiea of.little more than
a square mile, and four of these are in a group with their rims touch-
ing. The largest is elongated, about 650 feet long by 350 feet wide,
and is very likely the product of two large iroms striking close together.
This observation is strengthened by the fact that two other well defined
craters join the rim of the large elongatéd one (see Figégi;). One
of the striking features of this group is the conformation of the out-
thrown debris which is arranged in irregular streamers of varying size.
Judging by the distribution of this debris, the meteorites came in from
the northeast at something near a 45-degree angle, most of the debris
being blown back out in a north and noxrtheast direction. The highest

part of the crater rim lies on the southwest side with a very short

2

ridge of rock debris beyond it. The two smaller craters show no streamers,

but appear to have pinched back the rim of the big double crater making

that the high part of the rim. Much the greatest volume of material was
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blown out on the northeast side of the crater and a small secondary
hill of rock flour (Note: Rock flour is a finely pulverized dust «F Nnative Coonlty
that has been found in or around most of the large knoum meteorite ek
craters) within the northeast side of the main basinﬁﬂgarks that side
as the direction in which most of the explosive force was expended.
The fact that this mound of rock flour remains inside the crater rim
and that the rim on that side was not blown off as it was at the
Dalgaranga crater, indicates that the projectiles must have come in an
angle of at least 45 degrees or higher.

When we arrived at the craters everyone started looking for meteorites.
The small bush flies were swarming about each person's head and we
were fighting them out of our eyes and ears with our handkerchiefs and
brush switches. I had no luck at first so decided to circle the craters
at some distance and then walked up on the sandstone ridge to the
south for a look over the whole area. (It was from here that I made the
accompanying sketch, rigngﬁi). I had hoped to find a larger speciman
which had been thrown to a greater distance, but no suchlluck. The
area has been_thoroughly searched for many years and it is said that more
than 1,000 pieces of meteoritic iron have been found here, the total
weighing over 3,000 pounds.

On returning to where the rest of the party was searching I found
that all had had some luck and after some instruction from Mr. Boerner
I began finding them too. We searcﬁed for about 2% hours and I re-
corded in my notes that the six of us found a total of 90 meteorites
of pea size or larger. Neil Jones found the largest one, an iron about
the size of two walnuts joined together, and Dr. Nininger gathered a
great many small ones down to mere specks with his magnet rake. As
the search went on my eyes became more accustomed to what to look for

and in one place I found more than a dozen, ending the day with 42

meteorites, several pieces of oxide (rusted meteorite} and some nice
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specimens of impactite (chunks of sand fused by the heat of impact
and impregnated with bits of the melted metecrite).

About 1:00 o'clock, Neil Jones drove the Land Rovers down into
the second-largest crater which was filled with trees large enough
to provide a pretty good shade, and there spread out a lunch and built
a small fire to boil some coffee for the Americams. The lunch was good
but the millions of flies and the 95~degree -temperatt;re in the shade
made the staying a little rough and we started on our return journey
about 3:00/P;Hf

On the way back we stopped to take pictures of camels which had
gone "wild" since the days when camels were the only means of transporta-
tion in that country. They were not really very wild, because we
managed to get within a few hundred feet of them before they moved away
with much moaning and groaning. One old lady lying under a lztrtle
scrub tree just large enough to shade her head, began the most #wﬁﬁl
groaning. She was several hundred yards away and was apparently making
all the fuss because her baby was too near the Land Rovers. I had no
idea that camels could groan so loudly. It sounded like a foghorn on some
rock-bound coast.

We saw several kangaroos during the day and the Niningers saw one
of the huge lizards which grow to be nearly seven feet long. OQur
driver was inclined to drive much faster than Mr Jones and so we found
time to stop and look for fossils near the Hugh Biver, a stream bed
which actually showed a few shallow pools of water that had accumulated
from a recent rain. There were many beautiful ghost gums along this
stream bed and it was here that we met a herd of miserably poor amd ill-
bred cattle which were being moved to better pastures by some aborigine
cowboys. Just outside Alice Springs and between the two quartzite ridges
which guard the town on the south, we stopped to see the only orange
and grapefruit orchard in central Australia.

~226-
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We reached our hotel about 6:30, content over our day of exploration,
but extremely dehydrated. We covldn’t get enough water--the Niningers
and myself consumed three pitchers full of ice water during the evening.
It was stifling hot and not until 4:00 a.m., did it cool off sufficiently
that I could get to sleep.

Dr. Nininger is of the opinion that the Henbury .craters are probably
from 15,000 to 25,000 years old,-but to me thé evidence of erosion
indicates that they are probably less than 1,000 years of age.

It is true that this is a desert area, but it is not an extremely
dry desert. It had rained nearby only a few days before we visited
the craters and the scrub trees and shrubs indicate that there .is a
considerable yearly rainfall. Really heavy rains of torrential force
may not occur more often than once in 20 years in any given locality,
but even one such rain could cause very comsiderable erosion in the
soft walls of these craters with their steep slopes. This interior
section of Australia is subject to spot rainfall from individual thunder
storm clouds, I was told, and this I was iggziréble to verify.on my
flight from Alice Springs to Darwin when I saw many such rainstorms
in progress. Most of them appear to cover little more than a mile-wide
strip as the cloud travels across the sky. As our plane came down to
refuel at Tennant Creek, we encountered such a storm and saw the water
standing several inches deep on either side of the rumway. If the
ground had not been so level, there could have been very extensive
erosion from this single heavy rain, and certainly so if it had fallea
on the Henbury craters.

The Henbury craters are probably older than the Dalgaranga crater,
however, because we saw no large chunks of ejected rock lying about
such as one sees around the latter crater. At Dalgaranga there are
many chunks of laterite lying about, which show practically no sign

of decomposition and it would seem that such an aglomeration of small
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rounded stomes, so poorly cemented together, would soon disintegrate,

due to the absorption of moisture and the action of heat and cold.
{piderpes—of-FAIEAL ANga and HENMDUy)-

March 1, 1959:

Neil Jones's home, to which we were invited this Sunday evening,
is typical of the older houses in Alice Springs, and while not beautiful
is quite well suited to this climate, Square with a screened porch all
the way around it, it is protected from windstorm and sun by a heavy
canvas awning which can be battened dovm tight to keep out dust, or raised
to form a shade and allow the clean, dry air to enter. The corrigated tin
roof is ventilated at the top to allow the hot air to escape. The
Jone family had an air cooler which was made in Alice Springs and was
unlike any I had ever seen. It was made from a 50-gallon oil drum which
was well perforated and lined on the inside with felt. The drum rotated
slowly in a horizontal position in a trough of water and an electric fan
in the open end of the drum sucked cooled air through the wet felt and
discharged it into the house. It was a2 practical and efficient cooler,

March 2, 1959:

This was the first day of the big “Bang-tailed Muster" which was
taking place for ‘the second time in the history of Alice Springs, and
which was to be formally opened by the Queen of England pressing a button
in Lodon and sending her greetings to her subjects in Alice Springs
where she had visited a few years before.

The celebration started with a big parade which was as typically
western American small town as anyone could ask. Most of the business
firms and government agencies in town had built some kind of float on
a truck or old automobile and there were kids riding bicycles and pushing
wheelbarrows and coaster wagons. The floats had the usual pretty girls
dressed in bathing suits or old-fashioned gowms, and the man in the plug
hat and handle-bar mustache sitting in a bathtub. The stage coaches
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were there, too, with the mail sacks and the Wells Fargo men sitting
fore and aft with their rifles.

Uniquely Australian, however, were the near-naked, painted, aborigine
dancers, marching with their speers and other paraphenalia; and the
camel trains which had once been the most common form of transportation.
They had the world's biggest, too--a huge Rolls Royce cattle truck more _
than.loo feet in length conéisting of a very large truck pulling two
trailers and said to haul 100 head of grown cattle. (By comparison,
our American cattle trucks with onme trailer can haul 34 head of grown cattle.)

The parade must have been more than a mile long and the street was
lined with people who had come from near and far, even from the big
coastal cities. Most of thé®latter were professional newsmen, but a
few were obviously city folks who had come to see their owm “wild'west,"
for Alice Springs is the Australian frontier and the Bang-Tail Muster
is to Australia what the Pendelton Roundup or the Cheyenne Rodeo is to
the United States.

In the afternoon some aborigine dancers from Melville Island put
on a show in a small city park on the northwest side of town. Hundreds
of local aborigines were in town, but they were either umorganized or too
bashful to put on their own dances. We were told that the Melville
Islanders had learned to perform in public during the war when some
400,000 troops had been stationed at Darwin and along the north coast
of Australia.

The native dances are interpretative--of the hunt, or some other
tribal activity. One was of a stork hunt in which each dancer followed
in a line behind the leader in imitation of gtorks walking in their
slow, precise, stiff-legged manner. Then there was a dingo-dog dance
in which the dancers wore dog-faced masks. The dancers were naked
except for very narrow breechcloths, anklets and head decorations,

but they were well painted. As I remember, the group which did the animal
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dances was painted all white with black spots and stripes where the dark
skin had been left unpainted. The other group, the hunters, had white
polka-dots and stripes painted on their near-black skins.

I could see nothing amusing about their dances, but the local
aborigines seemed to think they were immensely funny and were laughing
most of the time. I couldn't decide whether they thought their relatives
from 800 miles to the north were making fools of themselves or if there
was some hidden meaning that the white folks didn't see or understand.

March 3, 1959:

Dr. and Mrs. Nininger were to go to the Boxhole meteorite craters
today and after their return Dr. Nininger was planning to visit the
Wolf Creek meteorite crater which lies some 500 miles northwest of Alice
Springs in one of the most inaccessible regions of Australia. T would
have liked to have accompanied them on both of these trips but my
time in Australiz was ruaning jout, On my next meeting with the Niningers,
back in the States some months later, I learned that the Boxhole trip
had required two days and that they had enjoyed the trip and collected
considerable meteoritic material. . Dr. Nininger had made the trip to the
Wolf Creek crater by Land R;ver from Sturt Creek station on the Connellen
Airlines route. It was a trip of about 75 miles and he told me he
considered it the roughest and most tiring trip he had ever undertaken.
Most of the distance there was no road of any kind and the mounds of

spenifix grass made the going very rough.
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CHAPTER XTI

STARTING HOME: DARWIN TO SYDNEY

I learned that it would cost me no more to fly to Sidney by way
of Darwin than to return the way I had come, so I was quick to take
advantage of the chance to see some new territory. Luckily, I got a
seat on the plane to Darwin that aftermoon.

I have noticed that very few people who travel by air care to
look out the windows. Some want to tal_ce pictures but only at take-off
or landing. liy and laxge only crazy people and some geologists care
to spend the whole time looking down at the ground which, in a’ Viscount
and on this particular run, was some 18,000 feet below.

We circled and passed over the-NM

tss e onaliy

Range heading out to SM—
the north. For over 600 miles there are endlegs plains of yellow sand
and clay extending to the horizon east and west. These are interrupted
at Tennant Creek by a greenstone ridge running east and west. .Upon
landing here for fuel I could see that this ridge is not much more than
100 feet high and perhaps a quarter of a mile wide. There is still
active gold mining here at Tennant Creek but not any important production.
We were soon in the air again and glad to be there. We had landed
Jjust at the end of a very heavy rainstorm and when the cloud had passed
over and the sun came out again the effect was like a steam bath. As
the Viscount climbed for altitude, we could see thunderheads with
their falling curtains of rain extending to infinity both east and
west. It reminded me of a hall of mirrors where one can see his own
image extending to infinity in ever smaller reproductions. The rainy

season was beginning and we began to see increasing numbers of greea
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spots where some rain had fallen within the last few weeks. Within
a short time after leaving Tennant Creek, we had passed out of the
thunderhead cloud formations and reached our cruising altitude of
18,000 feet. From this altitude the horizon must have been close to
150 miles away but it appeared as a straight line like the horizon
over the ocean. A little later wg_passed over a thick cloud formation
and I did not see any more of the land below until we broke through
the clouds above the coast at Darwin. We touched down in a heavy rain-
storm at 8:20 p.m.

I checked my plane reservations for the trip to Sydney and took
a bus to the Darwin Hotel. Only three stories tall, it turned out
to be the nicest hotel I saw anywhere in Australia. My room was large
and modern, with bath, a big electric fan in the ceiling, and a good
bed with a large mosquito met hung over it from the ceiling. - Across
one side of the rvom were big louvered windows extending from floor
to ceiling and covered with Venetian blinds. I opened all the windows,
pushed the bed closer to the ceiling fap, aﬁd slept in some comfort on
top of the sheet. It was raining, and the lightning was flashing and
thunder rolling.
Marchi4y1959:" " :

The morning was clear and bright and after breakfast I visi;eq‘the

cElgCttaet

Office of Mines and met the man in charge, Mr. John Hayes. We talked
orthodox and collision geology for about two hours. He told me wuch
about South Africa, where he had£%:;£{before moving to Darwin only two
years before. He had been following the course of meteoritics for
several years and told me of the large fossil crater in Orange Free State
and the geologist I should get in touch with there in order to find out
more about it.

In the afternoon the American manager of the uranium mines took

me on a tour of the plant and for a ride around the various open-pit
-232-

!-\-u

7



mines. The first big open pit was worked out and is now used for a
reservoir to store water for mine operations. It is 350 feet deep
and about 600 feet in diameter, in a relatively flat country. The

old pit is filled to the brim and a small stream which once ran across
the area now flows in one side and out the other. The mills for the
reduction of the ore are on a little rise alongside this lake. Most
of the ore is a graphite slate which feels very greasy to the touch,
but there are other kinds of ore mixed in with the graphite. In fact,
in another open-pit mine about a half-mile distant, a very high-grade
copper ore is associated with the uranium to such a degree that the
copper recovered pays a good proportion of the mining costs. The
open pits were shut down when I was there because their stock pile of
rorer had become too large to keep under cover, and the ore must be
kept dry.

The sulphuric acid used in the reduction process is made right
thepe, at the plant. The manager told me that they had at first tried
to ship the sulphuric 'acid to the mi-.nes in tanks but found that so
difficult that they had turned to shipping in the sulphur and making
the acid themselves.

The end product of this plant, a yellow-colored oxide in the
form of chips about one-eight of an inch in diameter, comes out of a
dryer on an endless belt where it is elevated into a bin and then
packed into 44-gallon steel drums by gravity. The drums are sealed with
a rubber seal and enclosed in a steel hoop which is welded in place
making the drum moisture tight. I was told that two-thirds of the
output goes to the United States and one-third to Great Britain
because in 1952 the United States and Great Britain put up the money
in this proportion to develop the min@. The Zinc Corporation, Ltd.,
operates the mine for the Australian government.

This mine was first discovered by an old prospector who had lived
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in the locality for years. He was married to a half-caste woman and
lived in a hut in the jungle. Because of his outstanding ability to
consume rum in great quantities, his hangout was knogpnas Rum Jungle.
The name still sticks and thus the uranium mines here are known to

be located at Rum Jungle. The company town nearby is called Batchelor
because most of the men living there at first were sans family. Now,
however, most of them have their wives and children housed in nice
modern homes built on 10-foot stilts. There is a company store, movie
house, bar-lounge, tennis courts, bowling green, and two large swimming
pools. It is a beautiful' little town in the jungle, with winding
streets and beautiful flower gardens. This 1s not a thick jungle of
trees but an open forest with an undergrowth of coarse grass which
grows sbout six feet tall. When this grass is cle;fed'éway the bright
red soil is capable of growing beautiful flowers a;d green lawns.

The head geologist at the mine told me that the reser%oif for the
local water supply was an old meteorite crater some 60 feet deep and
200 feet in diameter. I had hoped to see it, but my guide had had too
many beers while I was at ‘the mine and couldn't re;;ﬁber where it was.
If there is such a natural crater in this flat-coun;fy éhere limestone
rock does not occur, it is very possibly of meteorific origin.

The four-lane highway which runs for 60 miles -along the coast on
either side of Darwin was built by the Americans dﬁfing the war. Paved
landing strips parallel the highway, with a strip located every five
miles. These strips were covered with planes during the war, I was
told$ most of the minor repair work being done here. The Yanks also
improved the Stuart Highway and "sealed" it all the way to Alice Springs,
a distance of 850 miles.

March 5, 1959:

At 8:20 a.m. our plane took off in a clear sky for Mt. Isa and
Brisbane. We soon left the jungle coast country with its numerocus rivers

and estuaries and were flying inland over the Barkley Tableland which
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stretches all the way to Mt. Isa, an air distance of 820 miles.

Near the coast a series of sedimentary ridges roughly parallel the
coastline and mount in steps toward the Barkley Tableland. All of

them are steeply pitching with the strata practically on edge but so
low that they scarsely rise above the intervening depressions. Once
the Barkley Tableland is reached all sign of underlying rock forma-
tions disappear; nothing is seen but a few dry lakes and vast stretches
of irregular sand dunes on a level plain. The intricate forms of these
dunes are marvelous to see. It might be said that the uniformity of

their irregularity and the irregularity of their uniformity is unsur-

passed. No streamer dunes occur here. —776454' LA (ﬁi?’t4? cigﬁbﬂ~4vy

Charles Laseron, writing of these tableland in his book, The

Face of Australia, page 66, has given us this description:

In all this expanse there are no promiment hills or
valleys to provide landmarks. Yet it is this absence of -
feature that provides the clue to its greatest interest. In
most regions an absence of hills and valley is due to the
wear and tear of ages. The forces of ergsion have worn
down the mountains until nothing remains but their -stumps.
Here, in contrast, is a region where, extraordinary -to relate,
there has méver been a mountain since before the Cambrian
Period. There has never been a hill or valley. The country
has remained a plain period after period, .era after era,
while elsewhere whole lands have been engulfed by the sea,
and the bed of the ocean has been elevated into alpine
ranges, not once, but time and ‘time again.

Laseron further stdtes that the Barkléy Tableland averages about 800
feet in elevation above sea level and that it is underlain everywhere
with limestone which lies undisturbed in its original position of
deposition. On the northeast this tableland breaks off toward the
Gulf of Carpenteria in an intricate pattern of stream erosion that
falles the 800 feet in about 100 miles., (Reference p. 62, The Face of
Australia). As one flies across the length of this vast tableland
one is indeed impressed by its yniformity. Nowhere else in the world

is there anything quite like it. The yellow-brown color of its

surface stretches to the horizon in every direction, even at 18,000 feet.
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We landed at Mt. Isa to refuel and everyone tried to crowd into
the air station which was about the size of a very small dwelling.

The heat was terxrific, the greatest I experienced anywhere on the trip.
The wind coming off the desert was like a furnace and strong enough to
raise intermittent clouds of dust. Everyone was glad to get back on
the plané and into a reasonably cool cabin,

Mt. Isa is a gold-mining town of perhaps 2,000 people, most of whom
live in little tent-sized houses laid out in a regular street grid
pattern. There is nothing else except the mining buildings housing
the machinery and the smoke stacks of the smelters. The mountain which
is called Mt. Isa is truly remarkable. It appears to be about 50 miles
long, about a mile wide, and perhaps 200 feet high. Just a long ridge
of sedimentary rocks that have broken the surface of the Barkley Tableland
in a northeast-southwest direction. As I said, the width is ;bout a
mile, but it is really two ridges,.the one to the west being about twice
as high as the other with a long trough in between. It is in this
trough that the town and mines are situated. Gold is found in the
greenstone which was intruded at the time these rocks were broken and
tilted to their present position. They dip to the northwest at an angle
of about 45 degrees.

Beyond Mt. Isa toward Brisbane the tableland continues for about
150 miles to where it meets a north and south formation of white sand-
stone cliffs forming a highly dissected plateau, which in turn runs
into a gradually rising plain of good soil and greater rainfall which
supports farming and where finally, orchards begin to appear. This
great swell, which is about 300 miles wide, rises to a crest about 100

miles inland from the east coast of Australia &and is shown on the maps

as "The Great Dividing Range." In reality its crest is only about 2,000 feet
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high and the surface traveler would never know when he reached the
crest except that a few widely scattered volcanic intrusions rise
along its length. These are not true volcanoes but rather volcanic
necks or plugs which have been intruded through other weaker materials
which have subsequently been removed by erosion. What the rocks may
be that underlie the vast expanse of the great swell, I have been
unable to ascertain from the meagre geological information I was able
to obtain; but in any event they show the effects of great age. Farther
south along this great swell, which extends the entire length of the
east coast of the continent, between Sydney and Melbourne, I observed
granite as the surface rock.

It is 1,000 miles from Mt. Isa to Brisbane and we did not reach
that city until near sunset, but I did see that it is a very beautiful
city set close against a steep rising coastlime and around a fine
harbor. After a wait of an hoﬁr I caught the next flight to Sydney,

and thence to Fiji, Honolulu, and home.
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