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The rugged coast of Harwaii, near Hilo, the main part of the 
Island," on 'which is located the active volcano, Kilauea. 
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Halemaumau, the firepit of Kilauea Volcano, has been active 
almost continuously since its discovery. 	This inner crater 
often contains a boiling,bubbling mass of molten lava.(Cour-

tesy of the Hawaii Tourist Bureau.) 
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Extensive stone platforms 
of Honaunau, the ancient 
trict. Religious customs d 
safe within its wo:Us.(Cour 

and enclosures now mark the site 
City of Refuge, in the Kona dis-
ecreed that fleeing fugitives were 
test/ of the Hawaii Tourist Bureau.) 
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Two of the largest craters along the crack in the side of 
Mauna Loa at the source of the 1859 flow. Below, the resi-
dence of Thomas Hudson Paris which Prof. W.D. Alexander men-
tions in his letters. (From sketches by the author made with 

the aid of a camera lucida.) 
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Fire fountains three to four hundred feet in height were witnessed by Professor Alexander. 
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Mauna Loa's Greatest Eruption It 
By the late W. D. ALEXANDER 	 K° 

Letters of Professor W. D. Alexander, written in 1859 at the time of his visit to 	• 
Mauna Loa with a group of Punahou students, in company with President E. G. Beck- 

with, Professor R. C. Haskell, and William C. Spooner. 	 I4 
Preface by Dr. Harold T. Stearns, U. S. Geological Survey.'  

/ 	

q • I 	• ntorrio • • • roirslmtrectrev avret• 	•ilynninnini 	i-61-inunii-duanim—i=ntini 

The following letters were recently found 
among some correspondence and are published 
with the permission of the writer's son, Arthur 
C. Alexander, of Honolulu, Hawaii. They are 
observations made by a man noted for his sci-
entific training, and hence add appreciably to 
the record of this great eruption of Mauna 
Loa. 

On January 23, 1859, without any seismic 
prelude, "smoke" was seen rising from Mauna 
Loa. With nightfall it was evident that lava 
had started to flow, because the light was suffi- 

Abstracted from J. D. Dana, "Characteristics of 
Volcanoes," and W. T. Brigham, "The Volcanoes Ki-
lauea and Mauna Loa." C. H. Hitchcock has published 
statements by W. D. Alexander about this eruption on 
pages 101-103, "Hawaii and its Volcanoes," 2nd Bd., 
1911. Further reports appear in Jarves' "History of 
the Hawaiian Islands," and in The Pacific Commercial 
Advertiser of February 17, 1859. 

ciently bright at Hilo, about 40 miles to the 
east, for one to read fine print. The eruption 
began like most other Mauna Loa outbreaks, 
with fire-fountains 300 to 400 feet high along 
a crack a few inches to a few feet wide, ex-
tending northerly from the summit. 

The lava flowed northwestward through the 
saddle between Mauna Kea and Hualalai and 
reached the sea 33 miles away at Kiholo Bay 
eight days later. The fire-fountains built up 
number of cinder cones along the crack and 
considerable pumice was deposited on the adj,. 
cent slope. 

The lava was reported as white hot and as 
fluid as water during the early part of the 
erupiton. Both pahoehoe, the billowy, ropy 
lava, and aa, the clinkery type, were formed 
during the eruption. Professor Alexander de- 
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scribes the unusual experience of walking ov-
the pahoehoe crust of the lava tubes through 
which the rivers of lava were flowing an 
being able to see through the cracks the rush-
ing fiery stream a few feet below. 

The lava discharged into the sea until after 
the 25th of November, 1859, making this erup-
tion the longest on record for Mauna Loa—
ten months—and probably producing the great-
est amount of lava. It is the only historic flow 
that reached the northwest coast of Hawaii, 
and may be seen from the main highway. 

On entering the sea, the lava separated into 
red-hot flattened spheroidal masses 10 to 15 
feet high and 4 to 6 feet wide, which did not 
produce steam at the moment of entering the 
ocean. A few seconds later, however, a puff 
of steam would rise from the water. It is evi-
dent that the pahoehoe on entering the sea pro-
duced what is technically known as pillow lava 
in contrast with the steam explosions charac-
terizing open as lava streams reaching the sea. 
The formation of pillow lava has seldom been 
witnessed. 

Kilauea exhibited no sympathy during this 
eruption. 

Letter of February 21, 1859, written 
from. Punahou School to Miss Abigail C. 
Baldwin of Maui: 

It is just three weeks since I last wrote 
to you and so long a silence calls for 
some explanation. Really I have had but 
one opportunity to write to you by the 
Moi and then I was so overwhelmed with 
business that I could not write. They 
have been eventful weeks, never to be 
forgotten, and a full history of what I 
saw and did would occupy many pages. 
In one hour's chat I could give you a 
better account and a clearer idea of our 
trip than in many hour's writing, and in 
fact I longed for a plausible reason for 
making our vessel touch at Lahaina, but 
in vain. If indeed we had done so, with 
an army of twenty voracious youngsters, 
at my heels, I fear my visit would not 
have been particularly welcome or pleas-
ant to think of. Well, I will go back to 
the beginning and give you a kind of 
journal of the trip. 

Saturday, January 29, we, the Faculty, 
decided to grant the petition of the larger 
boys and give them a vacation that they 
might visit the eruption. On Monday, as 
the plan of chartering the Moi seemed to 
be given up, Haskell, Prex and I decided  

to go with the boys in the Kinoole. As 
soon as this was known, applications 
poured in, till from ten, the original num-
ber, the party was swelled to twenty-two, 
including such little rascals as Pen 
(George P.) Borden, Charley Clark and 
Willie Andrews. (Other boys in the 
party were : Henry M. Alexander, Sam 
T. Alexander, Sam C. Armstrong. Henry 
P. Baldwin, Jas. P. Cooke, Justin E. 
Emerson, Nat. B. Emerson, Thos. L. Gu-
lick, Wm. W. Hall, H. Rexford Hitch-
cock, A. Frank Judd, Allan W. Judd, 
Wm. A. Kauhi, John Livingstone (not 
Punahou) David B. Lyman, Rufus A. 
Lyman, Albert B. Lyons, Alexander 
Smith (not Punahou), Geo. N. Wil-
cox.*) It was not, however, for either 
of us to back out. We held a meet-
ing and appointed three of the oldest 
boys as a committee to levy taxes and 
buy provisions for the crowd. Next day, 
as the company did not seem willing to 
do it themselves, I chartered the schooner 
of Clark (Alvah K. Clark, grandfather 
of Alvah Scott of Aiea, Oahu) for $200, 
$50 in advance, for three weeks. I 
charged them but $5.00 apiece for the 
passage both ways. We sailed Tuesday 
night, had a stormy, wet passage and 
were miserably seasick. The horrors of 
that voyage I have no wish to remember, 
much less to describe. 

On Thursday morning before light, 
the eruption was distinctly visible. There 
was a bright spot like a bull's eye half 
way up Mauna Loa, with streaks of light 
branching out below. About noon we 
landed Messrs. Paris, Beckwith, Haskell 
and Judd at Kailua and about two hours 
after went ashore at Kealakekua. We 
were treated with unbounded hospitality 
by the two Paris', Dr. Herrick, Asa 
Thurston and others, and soon recovered 
from the effects of the voyage. Friday 
was spent in hurried preparations for a 
week on the mountain, in getting our 
baggage and provisions up two miles 
from the sea, in hiring a guide, natives, 

* George N. Wilcox, last survivor of this 
party, died on January 21, 1933. 
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The rolling mass of as clinkers destroys everything in its path. 

and horses, in making rawhide sandals, 
and in organizing our unwieldy caravan. 
Mr. Thos. Paris was our leader, Alick 
Smith, formerly clerk in Castle and 
Cook's store, was admitted to join the 
party, and a wood sawer, Jim Atkins, 
was engaged as guide. The next morning 
we started, 25 white persons in all, with 
but 15 natives to carry our baggage. 
When you recollect that we had six (lays' 
provisions and two blankets apiece, be-
sides copper pots, frying pans, water cal-
abashes, etc., to carry, you will see how 
unprepared we were for a long tramp. 
We had five pack oxen to carry the heav-
iest part of the baggage. 

Our plan was to follow Mr. Vaudry's 
route, go straight to the source of the 
eruption and trace it down to the plain. 
By noon we reached a spring called 
Waiio, twelve miles from Paris' E. where 
we had to send back our horses and pack 
oxen and where we expected to fill up 
our water containers. Here we found but 
a few quarts of water and on starting  

again our natives were loaded down with 
the provisions and we had to carry the 
baggage (blankets, clothes, etc.) our-
selves. After toiling some eight miles up 
the side of Mauna Loa over clinkers, the 
whole party transformed into beasts of 
burden for the time, we reached a large 
cave where the guide advised us to en-
camp. I must mention that on the way 
we had a magnificent view of the jet, at 
a distance of 25 miles, playing like a 
fountain to the height of 500 feet. It 
had a deep red color, but in form and 
action exactly resembled a fountain of 
water. 

We did not camp till later. The lava 
was full of deep fissures and wells, over-
grown with shrubbery, and into one of 
these poor Alick Smith fell. It was just 
after dark while we were seated round 
our mess-fire (for we had organized in 
three messes) that we heard a heavy fall 
not two rods from us ; than all was still, 
no cry or groan. We got a lantern in-
stantly and found a deep black chasm. 
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Paris and I got down on a projecting 
shelf, six feet from the top, held out the 
light and made out something white on 
the bottom and concluded it was a pro-
vision bag, for a man would have called 
out in falling. Just then we heard a long 
breath from the bottom of the pit. A rope 
was brought, a native boy lowered into 
the cavern and soon we were hoisting up 
what I expected to be the mangled re-
mains of poor Alick. How relieved we 
were when we laid him on the grass and 
found him undisfigured and alive ! We 
poured brandy on his head and made him 
swallow it, and soon he opened his eyes 
and spoke. There were no bones broken 
as we could perceive, though he had a 
severe bruise on his head and right hand. 
He had fallen head-foremost 25 or 30 
feet on a pile of ragged rocks. It is a 
wonder that he was not instantly killed. 
It was a bitter cold night. The party 
spent the night in the cave and a dismal 
night it was. We made Alick as comfort-
able a bed as possible of grass, kept hot 
stones to his feet and gave him brandy 
and water occasionally. I ought to have 
said that we took turns through the night 
in watching him. 

Next morning, Sunday, February 6, a 
meeting was held, at which I volunteered 
to take Alick down to the settlement and 
overtake the company the next day. Sam 
Armstrong offered to accompany me. A 
manele (palanquin) was made under Toni 
Paris' direction out of a bullock hide and 
four kanakas selected as bearers. We left 
the company suffering from thirst with 
but a pint of water in the camp. They 
were to push on ten miles S.E. to a place 
called Puapuawai where the guide said 
that there was abundance of water. We 
had a terrible tug over the as with Alick. 
We were four hours in getting over the 
first eight miles. In fact we should not 
have started with less than eight natives. 
At Waiio we rested, found Alick comfort-
able, and started on in advance, ran nearly 
all the way to Paris, twelve miles in less 
than two hours and three-quarters, and 
sent back a relay to meet our bearers who  

were completely used up and scarcely 
able to walk when they came in. He was 
taken to Dr. Herrick's who took care of 
him as tenderly as if he had been a 
brother. 

That night I hurried to and fro en-
deavoring to collect as many men pro-
vided with provisions and water contain-
ers as possible to start the next morning, 
but with poor success. At length I de-
cided by and with the advice of John 
Paris to remain in Kona another day and 
sat down comfortably after midnight to 
write the party a letter in which I set 
forth the impossibility of going further 
on that route as we were constituted and 
the necessity that the party should divide, 
part to return and visit the eruption on 
the plain by the route which the Moi 
party took. It was four in the morning 
when I finished the letters. I slept half 
an hour and then rose and dispatched the 
letters by a faithful kanaka whose speed 
was stimulated by extra pay. That day, 
Monday, was one of the busiest and most 
anxious of my life. I was all day riding 
or walking back and forth, hardly stop-
ping to eat, scouring the region for ka-
nakas and water containers, provisions 
and sandals. I met Dr. Wood and Dr. 
White, fortunately, near Dr. Herrick's, 
and introduced them. The three had a 
consultation over Alick's case and con-
cluded that his spine was broken near 
the neck, that his lower limbs were al-
ready paralyzed and that he could not 
live much longer. 

Dr. White has told you what he saw 
of the eruption. Well, I started three 
men that morning and nine that after-
noon up the mountain, each with four 
days' poi and two pair of sandals, and 
with plenty of water calabashes. I talked 
more kanaka that day than in a year be-
fore. 

Next morning at five Sam Armstrong 
and I started up the mountain with seven 
more natives, with four days' provisions 
for themselves, 50 lbs. of bread for the 
party and plenty of water containers and 
sandals. It was a beautiful morning but 
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we were too anxious to enjoy it much. 
About noon we met Mr. Beckwith and 
the younger half of the company return-
ing, thus carrying out the suggestions in 
my letter. We learned from them that 
the spring at Puapuawai had proved a 
humbug, and that we would have to rely 
on snow water. Well, we pushed on, 
overtook the nine men who started Mon-
day afternoon, and entered the camp 
about five p. m. with our sixteen kanakas. 
They had slaughtered a bullock that 
morning, had collected pails full of ohelo 
berries, and were in the highest possible 
spirits. We were 8,000 feet above the 
sea. Water froze at night in our cala-
bashes. Next morning we started for 
the crater again, twelve white men and 
thirty kanakas with a week's provisions. 
but only five gallons of water. We put 
the water under Prof. Haskell's charge 
and limited ourselves to a pint a day 
apiece. After a monotonous walk of 
twenty miles over rugged lava we came 
in full sight of the craters and the whole 
lava stream. We encamped about a mile 
above the principal crater, and found ice 
and snow in great abundance not half a 
mile from our camp. The restriction as 
to drinking water was then taken off, and 
all long faces rapidly shortened. 

We had been ascending all day and 
were now probably 10,000 feet above the 
sea, so that we were affected by the rarity 
of the air. As it became dark the scene 
below was splendid beyond description. 
The jet had ceased to play, but the twin 
craters emitted a bright light, and sent up 
immense columns of steam and showers 
of red-hot pumice, with a noise like the 
roar of heavy surf, and occasionally like 
discharges of artillery. Half a mile be-
low the second crater was a grand cata-
ract of fire continued in a river of fire 
which rolled down the mountain side in 
a torrent and spread in innumerable 
branches over a large part of the plain 
towards Mauna Hualalai. The stream 
that had flowed down towards Kawaihae 
seemed quite spent, and the whole force 
of the river to be turned towards Kona. 
We could see the woods blazing before it. 

That Wednesday evening the stars did 
not shine on a jollier crowd than ours. 
Towards morning, however, it began to 
rain. We had no tent, our blankets and 
clothes were wet, and we had a miserable 
time. After a cup of coffee we felt bet-
ter and moved our camp down to the new 
lava stream close to the crater, where in 
the shelter of a hot wall of overhanging 
rock we dried our blankets and boiled 
our pot and roasted our meat and pota-
toes by the heat of the steam-cracks. That 
day was foggy and rainy so that we could 
not travel. We brought down ice and 
snow in bags from the banks a mile 
above and melted it in tin pails and ket-
tles by the heat of the lava. In this way 
we filled all our calabashes with snow 
water. We managed besides to explore 
the craters and collect specimens. That 
night we slept on the lava where it was 
so warm that we could hardly bear it. 

The next morning, Friday, was quite 
clear, a strong south wind blowing, as 
favorable as possible for our purpose. 
We sent our kanakas over the old lava 
parallel to the stream while we revisited 
the lower crater, went down to the cata-
ract and followed the banks of the fiery 
river till it entered the plain. That day 
was an era in my life. Tom Paris says 
it surpasses anything he saw during the 
eruption of '55 and '56. The craters 
were formed entirely of pumice stone and 
small "spits" of lava, still hot, and were 
about 150 feet high. There is a series of 
them extending at least two miles and all 
blowing off steam and sulphuric gas. 
Half a mile lower down in the midst of 
a fresh lava stream a mile wide, still 
quite hot in places, was the source of the 
river a blood red pool which was spout-
ing from 30 to 60 feet high. The f rag-
ments cooling as they fell were fast 
building a wall round it and forming the 
rim of a new crater. We could approach 
it within a few rods on the south-west 
side. 

Below were two other "blow holes" of 
the same kind, but the lower side of the 
third and grandest, which cast up huge 
masses of red liquid, was open and from 
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it poured a fiery river descending in a 
series of rapids and cascades down the 
mountain. Its banks were well defined 
and though we were a mile perhaps from 
the edge of the half-cooled stream, the 
lava beneath us was often red-hot a few 
inches from the surface. We walked 
safely within a few rods of the torrents 
for eight miles at least. It flowed in a 
channel 20 feet deep and generally not 
more than 50 wide, but we could see that 
it was really much wider. Often we came 
to openings where we could look through 
and see the stream or a branch of it flow-
ing a few feet below us. 

But the splendor, the sublimity of those 
cataracts, those whirlpools and rapids of 
lava can not be expressed. Its color was 
that of iron at a white heat or rather 
that of metal when it flows out of the 
furnace in a foundry. Its speed was equal 
to that of water in a mill race. It seemed 
to flash by like lightning, with a roar like 
heavy surf. Its waves as they rebounded 
from its sides curled over just like com-
bers on the reef. Often they rolled into 
caverns and under arches hung with red-
hot stalactites, which we could watch in 
the process of formation. In the cas-
cades (which were from 20 to 100 feet 
high) and in its eddies it took bolder 
and more picturesque forms than water 
ever does. I carried a boat compass dur-
ing the whole journey and took all the 
bearings I possibly could; so that I hope 
to make a tolerably correct chart of the 
eruption. The sides of this torrent were 
hung with festoons of Pele's hair. If a 
strong wind had not been blowing in our 
favor we could not have approached it at 
all. We dined on an island a short dis-
tance from the main torrent. After fol-
lowing it a few miles further, we struck 
off and encamped in the woods. 

We had another splendid view of the 
stream that night. We breakfasted at 
four, Saturday morning, and went to 
visit a branch stream which was flowing 
slowly through the woods and forming 
j"ahoehoe. With our poles we pulled out 
as many liquid or semi-liquid lumps as  

we pleased, inserted pieces of coin or 
shaped them into any form we liked. It 
was great sport. But it is with a kind of 
awe that one watches the gradual de-
struction of forest trees by the encircling 
lava. Afterwards we pushed on down 
the plain in a northwest direction along 
the stream. We burned our shoes and 
sandals and really incurred more danger 
than the day before. We saw some grand 
streams of lava making as or clinkers. 
It is the kind described in the Advertiser 
by Whitney, an avalanche as it were, of 
rocks and cinders, red-hot a few inches 
from the surface with well-defined walls 
20 to 30 feet high. Moving on "slow and 
sure" impelled by an irresistible force 
within, ragged rocks and boulders con-
tinually dropping off in front and on the 
sides. This is not the time for my the-
ories about these different forms of lava. 

We saw the site of Whitney's camp 
about noon. We then left the stream, 
which was now divided into a great many 
insignificant branches, and struck through 
the woods in a westerly direction to 
"Ahua Umi," or "the heiau of Umi," a 
great heiau (Hawaiian temple) on the 
plain at the foot of Hualalai, thirteen 
miles from the sea in a direct line. We 
reached it at three o'clock p.m. It had 
for some hours been raining and was 
foggy. Our blankets had been wet by 
rain the night before and we had no 
means of drying them. We decided to 
make a push for the settlements as a set-
tled Kona storm seemed to have set in. 
It was a pull of fifteen or twenty miles 
over bad roads and we had been travel-
ing all day. Still we tried it and reached 
Kuapehu, at eight o'clock that evening 
footsore and tired enough. Our kanakas 
camped in the woods and came in the 
next day. Poor Alick Smith had died that 
morning. His father arrived from Wai-
mea the same evening and the next day 
he was buried. Pres. Beckwith preached 
the funeral sermon. It was a very sad 
and touching scene. 

It rained steadily all Sunday and the 
next two days. Our "plunder" did not 
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The Alexander party walked over pahoehoe lava like this and looked through the cracks at 
the rushing fiery stream a few feet below. 

all get down till Monday morning. Then 
we had a time, paying off our kanakas 
and settling our dues generally. I lodged 
at John D. Paris' during this time as did 
Beckwith and Haskell. Several stayed at 
Tom Paris', four at Thurston's, and sev-
eral at the houses of Hall, Dr. Herrick, 
and Johnson, respectable foreigners in 
the neighborhood. Such hospitality ! Such 
coffee and good living generally as we 
had at John Paris' can not be beat ! 

Well, we sailed Tuesday night from 
Keauhou, touched next day at Kailua, 
where by special invitation we all went 
up and dined at Father Thurston's. We 
were becalmed off the Hawaii coast till 
Friday noon when a breeze took us as 
far as Lanai. Our provisions ran short 
so that Friday morning we sent on board  

of a whaler and got a supply of hard 
bread and salt junk. Saturday afternoon 
as we lay becalmed in the channel near 
Molokai the Maria passed us, bound to 
the windward. We sent a boat to her ob-
tained a fresh supply of provisions and 
the Honolulu papers. During all this 
time there was hardly a seasick man in 
our company of 22. I did not suffer in 
the least. In fact I acted a good deal as 
cook and general purveyor, and rather 
enjoyed it. I have been, however, pretty 
heavily taxed for the company from be-
ginning to end. We reached Honolulu 
harbor on Sunday morning about three 
o'clock after an absence of nineteen days. 
How delicious it was to get home to sleep 
in a civilized bed, to eat civilized food 
with plate, knife, and fork, articles which 
we had almost forgotten. 
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Again I must ask you to excuse the 
slovenly style of this hurried letter. 

Letter of June 20, 1859. Orange Hill, 
S. Kona, Hawaii, addressed to S. T. 
Alexander, brother of the writer: 

I was a little disappointed in not re-
ceiving any letters to day by the Kekau-
luohi, but no doubt you were under the 
impression that I was bound to Hilo. It 
was my intention to organize a second 
expedition with Jacky Kawai for guide, 
and five carriers, and push for Hilo via 
the eruptions of '43, '55, and '52 and 
Kilauea. It was a capital idea, but I have 
given it up, partly from want of time as 
I ought to commence surveying as soon 
as possible, partly because it is very hard 
to hire men for such a trip at any reason-
able price and partly because Prof. Has-
kell wanted to back out. Well, we have 
done enough perhaps for one vacation. 
We have done Mauna Loa and the erup-
tion of '59 pretty effectually. I wrote 
you a little note Saturday before last on 
a leaf of my journal with poi for sealing 
wax. It must have rather astonished the 
P. 0. department. I had gone down to 
Keauhou after calabashes just as the Ke-
kauluohi passed, not being able to buy 
any in Kealakekua. The natives here are 
the hardest set to bargain with that I ever 
saw. I succeeded, however, in raising 
six untekes (large calabashes carried in 
wide mesh nets) and four huewais 
(water gourds or calabashes). The fact 
is Paris was a little laulau and I had to 
take most of the responsibiliy. 

The calabashes and cotton for speci-
mens, the rawhide without which our 
canacs would have been barefoot, and 
the paiais (hard unmixed poi) I fur-
nished at my own expense and trouble. 
I left the engaging of the men to Paris, 
as he is a hanwaina (child of the land), 
but when Monday morning came the ex-
pedition pohoed (petered out) for want 
of men, only two having made their ap-
pearance. Well, I started out to scour 
the country and hired six men before 
night for half a dollar a day. Tuesday  

morning we rose at four and started 
about six o'clock with eight kanakas, a 
tent, and a week's provisions. We rode 
the first day and had two pack oxen to 
carry our luggage. Wm. Gulick accom-
panied us with a guide who was to take 
him to Waimea. We went up Gov. 
Adams' road, passed on the right of 
"Umi's church" about two miles, and 
then turned off to the left upon the as 
to a place called Waikapu where we 
found several springs of water in holes. 

After filling our calabashes and water-
ing our horses we returned to the "Wai-
mea trail" and pushed on a mile further 
to Halelau, a level spot overgrown with 
ulei bushes a mile N. E. of the end of 
the Judd road, where we encamped. It is 
near the place where Whitney's party 
camped. That evening we walked out a 
couple of miles on the flow and back 
again. The stream on the plain is much 
wider than last February, I should say 
three or four miles wide, with very few 
islands. It looks like a sea of level pa-
hoehoe. The clinkers that we saw form-
ing are all overflowed with pahoehoe. 

There was little action visible, only 
steam fizzing here and there, though, as 
we are now convinced, there was a sub-
terranean river of lava flowing under-
neath. The weather was very clear and 
dry during our whole trip. We could not 
have had finer views of the mountains 
and of the eruption. I took several cam-
era lucida sketches. Wednesday morning 
Gulick started for Waimea and we the 
triangle, for the source. Got in motion 
about nine o'clock. We had splendid 
staves of ulei wood. We struck right up 
the center of the flow, canaques and all, 
for the first twelve miles, as long as the 
smooth pahoehoe lasted. Steam was as-
cending from cracks in many places, but 
in the center there was a series of sink 
holes, from which the heated air was ris-
ing just as from a lime-kiln. Looking 
down into these we could see the liquid 
lava running with great speed. Standing 
to the windward of one of these open-
ings we could see down the red-hot tun- 
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nel for some distance. We could see cas-
cades and whirlpools, but on a smaller 
scale than what we saw last February. 
Paris and I had our faces burnt and our 
eyelashes and whiskers singed by a sud-
den current of hot air from one of the 
"breathing holes." After a while the as 
became so thick that we were obliged to 
leave the main channel and cross over to 
the old pahoehoe. We camped in a grove 
about opposite to the island where we 
dined that Friday on our way down last 
February. 

The nights during our whole trip were 
very mild and warm, thermometer only 
once below 50°. We had splendid moon-
light views of the mountains and all the 
breathing holes on the plain shone like 
"bull's eyes." Thursday morning we 
started by six o'clock. I must mention 
that we had first-rate grub during this 
trip, roast turkey, corned beef, canned 
beef and sausages, plenty of butter, milk, 
sugar and coffee. We sent the kanakas 
outside on the old lava, while we crossed 
to the main channel and followed it up. 
There was a torrent rushing down as be-
fore though smaller, and it had worn its 
channel 10 or 20 feet deeper and covered 
itself most of the way with a roof of 
solid lava. This part of the flow is little 
changed from what it was when we all 
were there. On the steep slope of the 
mountain the streams are narrow and 
split into a great many branches, but on 
the plain they unite in one great sea of 
lava. Almost all the islands that we saw 
before have been overflowed. 

The place where we saw the jets play-
ing is sending up great clouds of steam. 
The crater which we saw forming does 
not amount to much, being only a pile of 
scoria 25 feet high. There is a great deal 
more sulphurous vapor now, I should 
think, than then. It nearly made me sick 
more than once. We went up on the east 
side of the stream, crossed over between 
the smoking craters to a point above our 
old camp, and waited for our canaks. 
The craters have not altered at all. They 
are great nuisances now, poisoning the  

air with sulphur smoke for miles. The 
rarity of the air and the sulphur smoke 
made us feel quite faint, but a lunch re-
vived us and we moved on. By this time 
two of our huewais had been broken and 
every drop of the remainder drunk up 
by our men. It became evident that we 
must push for snow or suffer from thirst. 
The sun was intensely hot and the reflec-
tion from the rocks terrible. After we 
had gone two miles further up the lava 
stream we halted. Paris was far off, 
hunting specimens, and Haskell was un-
well and fagged out, so I (excuse the 
egotism) made the men empty all the 
bags and the specimen-calabashes, and go 
after snow. 

The snow line from below seemed only 
a little fringe around the top of the 
mountain. Jeremia, our best kanaka, and 
I led the way. The rarity of the air af-
fected us so that we had to stop every 
few minutes and blow like porpoises or 
steam engines. One long ridge of naked 
lava rose behind another and it seemed as 
if we would never see the snow. The 
canacs would have given up several times 
if I had not paipaied (urged) them. We 
had started about 2 p.m. Near 5 o'clock 
we saw the snow banks on the next ridge. 
We took off our hats and cheered and 
yelled to our men who were straggling 
up the mountain side far below. It was as 
much as I could do to stagger the last 
hundred rods up to the snow. The yell 
of hau! hau! (frost, snow, or ice) was 
passed down the mountains to such of 
our men as still held out. Three or four 
fellows "caved in" and never reached the 
snow. As we learned the next day. we 
were then only about three miles from 
Mokuaweoweo, the summit crater. We 
filled our sacks and returned, but did not 
reach camp till long after dark, after a 
deal of hallooing to find out where it 
was. That night we melted several gal-
lons of snow, had coffee and plenty to 
drink, and all hands were in good spirit. 

Paris meanwhile had followed the lava 
stream to its source and found half a 
mile farther on and two or three miles 
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from our camp, a cave with a narrow 
mouth and plenty of ice in it. This saved 
our natives the trouble of going to the 
snow fields next morning. But I tell you 
we were awfully tired. I had to send 
back a relay to help two of my men down 
with their snow. Friday morning was 
cold, thermometer 43°. Paris had some-
thing like the ague. I turned out, set the 
canacs an example and we soon had 
plenty of firewood and a good fire. We 
did not get started till near 8 o'clock. We 
asked for volunteers to go to the top of 
the mountain. Only one volunteered, a 
sturdy young fellow, Kekaha by name. 
We had him carry a huewai for us. We 
carried our own grub, cold meat and 
crackers, and a bottle of spirits. We 
walked slowly, say two miles an hour, 
stopping often to blow. We passed the 
very source of the lava flow, of which I 
will say more by and by. Reached the 
snow fields about 11 o'clock. I say fields, 
for they were large, covering many acres. 
Some near the summit were half a mile 
long and several feet deep. We counted 
235 paces in crossing one in its narrow-
est part. The snow was hard and formed 
good walking. 

As we passed the snow line the moun-
tain gradually flattened till the slope was 
very slight. The land fell away on all 
sides so that we knew we were near the 
top. On the farthest ridge in sight was 
an immense snow-bank 10 or 12 feet 
high, and near it a pyramid of snow 6 
feet high which we called "Lot's wife." 
Haskell reached this ridge first and 
shouted "Mokuaweoweo !" We rushed 
up and there was the great mother crater 
in which all the eruptions originate. It 
is about half as large as Kilauea, ellipti-
cal in shape, a mile and a half across. 
and from 400 to 800 feet deep. Like Ki-
lauea it has a sunken plain on the north 
and a high bluff on the west side. There 
are deep chasms near the edge. The rocks 
resemble very much those around the 
crater of Haleakala. The bottom was 
smooth pahoehoe, almost perfectly level 
and looked as if it had been lately over- 

flowed. There was not a particle of steam 
or smoke. The mountain having been 
tapped at a lower point, all the action is 
drawn thither. We sat on the edge and 
ate our dinner without any of the moun-
tain-sickness, bleeding at the nose and 
ears, or spitting blood, that we are told 
so much about. Even our canac suffered 
no particular inconvenience. 

The only thing we did suffer from was 
the heat of the sun, which was intoler-
able, at least together with the reflection 
from the rocks. The thermometer in the 
air stood at 57°, on the rocks 135°, in 
the snow 32°. The heat gave us all a 
violent headache for a time. To relieve 
it we filled our hats with snow and held 
it to our faces. 

In a deep sunken place close to the 
western brink of the crater we found a 
lake of water crusted over with ice 16 
feet long by 5 thick and 3 feet deep. It 
had been formed by the melting of a 
snow hank. We filled our calabash from 
it and washed our faces and hands. 
While we were there it commenced run-
ning off into a deep crack. Other snow 
banks in like manner were melting and 
the water flowing into deep fissures. 

We built a pyramid of stones 4 feet 
high, a big stone on top and partly under 
it a piece of sole leather with our names 
and the date cut deep into it. We were 
on the summit from 12 to 2 o'clock p.m.; 
were but two hours in reaching the 
source of the eruption. We agreed in 
estimating the distance from the princi-
pal crater to the summit at about ten 
miles, smooth pahoehoe all the way. Our 
camp was about eight miles from it and 
we walked up in 4 hours. The top of the 
mountain is not a plain. It slopes away 
gently in every direction from the very 
edge of the crater only not so steep, just 
like Haleakala. The true source of the 
flow is four miles above the smoking 
crater. It is a crack in the mountain side. 
at first but a few inches wide which is 
still sending up heated air. Follow it a 
few yards and you come to a bunch of 
lava about as big as a bushel basket 
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Fissures make treacherous travel across the lava fields. 

which has oozed out, consisting of brittle 
pumice. A little farther is a hummock 
three times as large and then a continu-
ous flow of lava begins. 

There is, however, all the way to the 
smoking craters, a deep crack or fissure 
out of which the lava has been thrown 
with great violence, forming piles of 
scoria and fields of lava of a molasses-
candy color. In several places it is still 
sending up steam and sulphurous vapor. 
The craters themselves are only piles of 
scoria, which were thrown out at the 
end of this crack in a great jet, when 
the progress of the stream was stopped. 
But it soon forced an underground pas-
sage and came out half a mile below the 
crater, at the point where we saw the jet 
playing, and the first cataract last Feb-
ruary. We traced this stream all the way 
to the crater, stopping at camp to get a 
cup of coffee and lunch and to start our 
natives with the baggage on their way to 
the camp opposite the lower crater where 
we spent two nights and a day last Feb-
ruary. We collected most of our speci-
mens from this part of the eruption. 

The lavas in the upper part are very 
brittle, yellow and ropy in appearance. 

The colored specimens; red, blue, yellow 
and green, are from this part near the 
source. Lower down you find only com-
mon black lava and pahoehoe. I got a 
few sulphur specimens and some fine 
specimens of Pele's hair. Saturday morn-
ing we left our old camp before sunrise, 
crossed over to the main channel and fol-
lowed it down into the plain. We were 
accompanied by a canac who carried cala-
bashes for specimens. These were very 
brittle and our calabashes small so that I 
did not get any very showy specimens. 
We traveled fast, it being a cloudless 
day, and reached Halelau about 2 p.m. 
Here we stopped for dinner and rested. 
We had already given up our trip on 
Hualalai for the present, thinking it 
would be "too much of a good thing", and 
that we were too tired to enjoy it much. 
We had in fact begun to hanker after 
civilized life. We started again, baggage-
carriers and all at 5 p.m. Reached the 
woods about dark in a thick fog. Built a 
rousing fire under a koa tree, made cof-
fee, spread our oil cloths and blankets on 
the strawberries under the tree and had 
a nap (siesta). After the moon rose, i.e.. 
about 11 p.m., we started again. Had 
moonlight most of the way ; reached 
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Entrance to a lava tube through which pahoehoe or ropy lava once flowed. 

Paris' about 4 o'clock in the morning, 
tired enough, but not so used up as we 
were the last time we came down. Our 
baggage carriers came in about two hours 
later. We spent most of that day (Sun-
day) in bed. Our faces were burnt to a 
crisp, our eyes bloodshot at first. 

We are satisfied that the craters where 
we encamped before are 10,000 feet 
above the sea and that the original source 
is over 11,000 feet. 

I have spent the day packing my lava 
specimens in a box and writing. The 
passengers by the Kekauluohi arrived on 
Monday (yesterday). I mean to start for 
Kau this week, Thursday morning, and  

ride through in two days. Prof. Haskell 
will probably go with me. He intends to 
make the tour of the whole island and to 
visit Hualalai after he comes back to 
Kona. 

I hope to begin surveying next week. 
I have written to Martyn to meet me at 
Waiohinu with the instruments. It (Ka-
huku) is an enormous land, widens in the 
upper part passing by and cutting off sev-
eral other lands and reaching to the top 
of Mauna Loa. The Government has 
offered it for sale at $2,000. 

They say the stream is still flowing 
into the sea a mile this side of Wainana-
lii. John Paris has bought all Kaawaloa 
for $3,000, I believe. 

C-IF L)  v.. 
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(A paper read before the Health Section 
of the World's Federation of Education 
Associations, Honolulu, July 26, 1932.) 

The literature in the field of nutrition 
is already so voluminous, one lifetime 
would hardly suffice to digest all that has 
been written. It is, therefore, natural that 
there are many conflicting observations. 
No field has been more exploited by 
pseudo scientists—perhaps no field is 
more filled with dogma. We must there-
fore recognize it is a pliable field and a 
progressing science in which much that 
is now accepted as fact will soon be dis-
carded as untenable. The following re-
port therefore is not to be regarded as a 
final opinion and cannot more than touch 
on some of the many observations made 
and interesting opinions held by leaders 
in this rapidly growing science. Since 
Hawaii is an assembling pot, if not a 
melting pot, of groups of many very dif-
ferent people, it makes it an excellent 
biological test tube to note how nutrition 
may be affected by race and climate and 
incidentally give us an opportunity to re-
view present day opinions. 

With many it is still assumed that race 
or heredity determines the stature and 
general body build. The Biblical saying, 
"Which of you by taking thought can 
add one cubit unto his stature?" empha-
sizes how firmly imbedded this belief is. 
However, there is a growing volume of 
facts which seem to prove that by taking 
thought we can change not only the height 
and weight, but also the resistance to dis-
ease and delay the degenerative processes 
which shorten and eliminate in many race 
groups the long period of active maturity 
so necessary for progress. 

Race can no longer be clearly defined 
—some believe there is but one race, the 
human race.' However, for convenience 
we will use the word with its usual mean-
ing of denoting groups of people who 
have lived for a prolonged period more or 
less isolated on one portion of the earth's 
surface. 

The meaning of race here we will then 
assume means qualities of a group of 
people believed to be transmitted by 
heredity. Someone has said,2  "Heredity 
is the cards, environment is our ability to 
play the game." In nutrition, heredity 
perhaps is our glandular make-up and 
race build, environment would be the 
amount and kind of food we eat. Due to 
variations of the internal glands,3  we rec-
ognize many human physical types who 
grow into these types because of specific 
stimulation by certain chemicals. Re-
cently we saw two boys, each 13 years 
old, 40 inches high and weighing 40 
pounds. The X-ray proved them to have 
very small pituitary glands. In spite of 
diet and forced feeding they remained 
half their normal size. Though physically 
well-balanced and mentally keen—their 
general stature is small and if two such 
type married and had offspring, we would 
expect the offspring to be small—unless 
they were given sufficient pituitary ex-
tract. 

On the other hand we recognize the pi-
tuitary-gonad complex in which we see 
certain extreme forms of obesity. We 
have several such children in Honolulu 
—they actually grow fat on a limited diet. 
However, such cases are infrequent path-
ologic types and although they may seem 
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to indicate that the state of a person's 
nutrition and his ability to grow small or 
fat, tall or short, nervous or sluggish, 
hangs entirely on internal glandular 
make-up, other facts indicate that with 
the normal balance of the chemicals as 
we find them in the majority, growth is 
influenced by other factors. Hence, the 
eight-foot giant with his over-productive 
pituitary and the thin, nervous hyper-
thyroid who actually eats and metabolizes 
two times as much food as her sister and 
yet remains thin4  will remain exceptions. 

In Japan? Heiser reported that a group 
of school children in Tokyo were fed a 
diet, augmented by all the foods used by 
taller races, while the control group re-
mained on their usual diet. Those on the 
augmented diets grew several inches taller 
and weighed several pounds more than 
those on the Japanese diet. Similar tests 
with similar results were made on groups 
of children in Baltimore. 

Adolphs reports that when Southern 
Chinese migrate to North China and 
adopt North China food, their sons begin 
to approach in height and weight the 
higher standards of the northern country. 
He also reports that "The Japanese who 
settled in the United States a generation 
ago are now developing a larger physique 
and approaching western standards." He 
adds, "The so-called racial characteristics 
as distinguished from the environmental 
factor would therefore seem ultimately to 
disappear in the realm of food and metab-
olism." Dr. Kanzaki also showed that 
Japanese boys and girls on" the Pacific 
coast are larger at all ages than are Japa-
nese children in Japan. 

Colonel McCarrison of the Indian 
Medical Service'' states that the statures 
of the Sikhs and Pathans are markedly 
greater than that of the other Indian 
groups—they all live in the same filth, 
squalor and poverty, but the former take 
milk, cheese, leafy vegetables and some 
animal foods, of which none is consumed 
by the small rice eaters. 

Appleton° showed the growth curve of 
Chinese in Hawaii definitely higher than  

the curves of children in districts from 
which they originated in China. At Ewa" 
the growth curves of Japanese and Fili-
pino children on a well-balanced mixture 
of milk and poi, with vegetables added 
later, run parallel with the growth curves 
of northern Europeans. And yet Sulli-
van" gave elaborate growth curves to 
show how different were the curves of 
Orientals and northern Europeans. 

All these results have been reproduced 
in animal experiments—only a few will 
be mentioned. 

Colonel McCarrison gave a group of 
rats a diet comparable to that of the large-
statured Sikhs and a corresponding group 
the rice diet of the small Hindu. The 
first group grew large, the second group 
small. He repeated this several times 
with the same results. He then took three 
groups—to the first group he gave the 
large, but inadequate, diet of the English 
workman, to the second group the diet of 
the Japanese and Filipinos and to the 
third the Sikh diet. The first group grew 
moderately large, but with rough coats 
and the animals were ill-tempered. The 
second group grew small as before. The 
third group grew largest, had smooth 
coats and gentle temperaments and he 
asked—"Will national diets change na-
tional characteristics ?" 

Recently in talking with Dr. Peter 
Buck12  on this subject, he said he often 
wondered why the Polynesian was bigger 
than the various stocks from which he 
probably originated. He said there are 
words in the Hawaiian language which 
suggest they may have come from a rice-
growing people. Is it possible that the 
Polynesian, one of the largest races in 
the world, became larger because he 
changed an acid starch, low in "B" vita-
mins, for an alkaline residue starch with 
plenty of fish and seaweed. We" have 
shown that when he replaces the poi and 
fish with polished rice, his children have 
rampant decay of their teeth. That is an 
indication of a metabolic fault, which 
may he able to reduce the size of the race, 
as it does the size of the experimental 
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This eight-toot Korean giant with his over-production of pituitary is a startling 
exception to the average growth of mankind. 
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rats when they are given such a changed 
dietary. 

MacCollum14  stated, "A diet may be 
sufficiently good to enable an animal to 
grow in a perfectly normal manner and 
to exhibit a moderate amount of fertility, 
yet with each succeeding generation the 
progeny become smaller and smaller and 
less well developed physically." 

In our work at Ewa similar results are 
obtained by Dr. Martha Jones in the rats 
—the ones on the Ewa Health Center 
formula grow large, the ones on the Japa-
nese and Filipino diet grow small. Babies 
on the latter diet are small and develop 
poor teeth." This work is not completed 
but the results already obtained are very 
suggestive that Japanese and Filipinos do 
not need to he small people. 

Heiser7  summed it up by saying, "As 
knowledge with regard to the effect of 
food upon man increases, it is more than 
conceivable that the races that first avail 
themselves of the new values of nutrition 
may decrease their handicaps of diseases, 
lengthen their lives and so become leaders 
of the future." 

Even racial color may be less perma-
nent than has always been thought. 

Matsumura,5  of Japan, reported that 
"There is no doubt that diet has a great 
deal to do with the color of human bod-
ies." He said that Europeans and Amer-
icans who stay in Japan and eat rice for 
a long time acquire a skin pigmentation. 
The extreme darkening of a person with 
a diseased adrenal gland shows that skin 
color can be changed very quickly with a 
changed metabolism. While mentioning 
the color, it might be of interest to call 
attention to some observations made by 
us on the Sacral Pigment mark.6  This 
skin pigment present in all dark-skinned 
races was proven to exist in a now invis-
ible form in the white races. In studying 
the offspring of colored with white, it 
became very evident that the sacral pig-
ment mark, once (and still by many) be-
lieved to be a proof of Mongolian hered-
ity, is a remnant sign in all humans indi-
cating that races in the course of centur-
ies have gone through various color  

changes, some having lost and others 
added pigment. 

So much for Race—evidence suggests 
that not only the size and stature, but 
possibly also temperaments and to a lesser 
degree skin color may be influenced by 
diet. The tremendous gaps that at one 
time seemed to separate races are narrow-
ing and becoming less distinct. 

Another factor which may influence 
the nutrition of "races" is racial custom 
or their religion. When Buddhism spread 
throughout Japan, meat was given up and 
the diet became more ill-balanced. Mat-
sumura5  says, "The old Oriental with his 
large physique and superior brain, de-
clined with the introducing of Buddhism 
and the people lost the habit of eating 
meat." However, in comparison with 
older wild people15  Huntington says, 
"The children (of the rice people) are 
less likely to suffer from malnutrition 
and disease and are more likely to grow 
up and have children of their own—the 
rice people must evolve an orderly form 
of government—their whole food supply 
may be ruined by lack of water for two 
or three days. Wherever rice is raised, 
not only do the standards of living rise 
and the qualities of thrift and industry 
increase, but selection occurs, which grad-
ually weeds out those who will not work 
and who will not submit to authority." 

Nevertheless today 7  over 100,000 
deaths each year in the Orient are due to 
beri beri (caused by eating too much pol-
ished rice), and millions are made ill. We 
have shown locally" how 300,000 people 
consume 92,000,000 pounds of rice a year. 
Although a great many beri beri deaths 
are not recorded, many of our bronchial 
pneumonias, sudden deaths and deaths 
from other infections are indirectly due 
to the rice diet. 

Dr. Fred Lam17  recently issued an in-
teresting monograph on the physical de-
fects found in children here. He said, 
"The percentage of malnutrition found 
among the children is seemingly higher 
than that reported by other communities 
on the mainland. Moreover, it is evident 
that the problem of malnutrition is one of 
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The Chinese children in Hawaii are definitely taller than those living in the districts from 
which their ancestors originally came. 
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the most important health problems in 
Honolulu, for the findings are suggestive 
of the fact that the underlying causes of 
malnutrition may also be the causes of 
poor dentition, diseased tonsils, etc." 

He added, "The rice-eating racial 
groups are more generally affected with 
malnutrition, poor dentition and diseased 
tonsils. This is due probably to the un-
balanced diet with an abundance of pol-
ished rice and an insufficient amount of 
fat and proteins. Others factors should 
also be considered. 

"There is positive correlation between 
nutrition and teeth, with a coefficient of 
.67 ; .83 between malnutrition and dis-
eased tonsils ; .70 between poor dentition 
and diseased tonsils. Moreover, it is found 
that the correlations between that of nu-
trition and eye disease, nutrition and ab-
normal ear conditions, nutrition and nasal 
diseases are all negative. 

"Poor posture is not due entirely to 
poor nutrition and proper hygiene and 
care during early infancy and pre-school 
years may prevent abnormal posture and 
also improve health in general." He 
added, "The Caucasian group has the best 
general health among the various races 
studied." The Caucasian children are 
definitely on a more balanced ration. Is 
this due to racial custom or to knowledge 
of a balanced diet? It is evident here that 
a Caucasian group thrives better in a 
tropical climate than several of the dark-
skinned races. 

An example of custom or diet produc-
ing a national type is that of the round, 
fat German. It is reported that at the 
end of the starvation war years, there was 
not a fat German left—and how the lean 
years may have affected the future health 
and longevity may be indicated by the 
great increase in embolic deaths in Ger-
many and Austria since the war. These 
suggest that a subtle, permanent damage 
remained in the arterial system due pos-
sibly to the starvation period. 

Saiki,18  in Tokyo, said that more peo-
ple died of arterial deterioration and 
earlier in Japan than in any other civil-
ized country. The Japanese average about 

400 pounds of rice per year per individ-
ual30--this is an acid residue food in ex-
cess as well as vitamin-low. Sansum" 
claims to demonstrate blood vessel lesions 
in experimental animals when fed exclu-
sively on an acid residue starch diet. 
May this diet possibly help to produce 
those middle age conditions (due to hard-
ening arteries) which have been thought 
to be due to heredity and which often 
cause the sudden death of men and women 
in their prime? 

It is often easy for us to see flaws in the 
customs of other races and yet not recog-
nize our own. As we look into the condi-
tions of wealth, intelligence and poverty of 
our country, one cannot but note that birth 
control has been applied to all our best 
stocks. It is forbidden by law to those 
who are least able to have children and 
the having of which causes terrific over-
crowding, more poverty and more malnu-
trition. Then we, with self-righteous 
emotionalism keep them alive by exces-
sive welfare just at nutritional require-
ments and remove even the necessity of a 
struggle. Such customs can hardly im-
prove the temperament or nutrition of 
the race. 

We see the striking effect of unlimited 
births with improved public health in 
Porto Rico. Since 1900 the population 
has increased from 900,000 to 1,500,000, 
besides 100,000 who went to New York 
City. Nearly two-thirds of the people 
never have the opportunity to earn a liv-
ing and Sherman20  writes a pathetic de-
scription, "Pinched, anemic features, 
emaciated chests, flabby 'pot bellies'—
such seriously deficient nutrition as must 
necessarily handicap their future effi-
ciency." And of the group34  who went to 
New York 461 died of pulmonary tuber-
culosis to only 42 out of each 100,000 of 
the white population of the same city. 

As to climate and its relation to nutri-
tion, opinion varies as much regarding 
this as it does to food. Huntington13  
says, "The final conclusion—soil, relief 
and especially climate are the main deter-
minants of where people shall live." He 
adds, "Physical environment never com- 



336 	 THE MID-PACIFIC 

pets a man to do anything, the compul-
sion lies in his own nature. But the en-
vironment does say that some courses of 
conduct are permissible and others im-
possible. In any given environment na-
ture exterminates people who try to live 
by certain occupations, or who practice 
certain habits or who have certain types 
of physique—slowly but effectively until 
each region comes to be characterized 
only by occupation, habits and types of 
people that are adapted to it." 

In the tropics, one finds 2,000,000 
square miles with no population, 8,000,-
000 square miles with from one to 100 
population per square mile and the re-
mainder, a much smaller area, feeding as 
many as 1,700 per square mile. The rea-
sons for this great variation in popula-
tion are causes which affect the nutrition 
of the people. Huntington gives the 
handicaps of climate as waterlogged soil, 
too arid regions, weeds and bad grass, 
disease, overabundance of birds and pests 
destroying crops and disease of cattle 
and man. Modern methods, sanitation 
and steel plows are slowly overcoming 
these repressive, geographical environ-
ments and better transportation facilities 
are making malnutrition from strictly 
climatic conditions less likely. 

The French found "the climate of Pan-
ama" impossible and the many thousands 
who were buried and the many more 
thousands who returned thin and hag-
gard—nutritional w r e c k s—seemed to 
prove this. The Americans began by 
draining swamps, getting rid of mos-
quitoes and in a short time an impossible 
climate became a paradise with yellow 
fever and malaria controlled. 

Climate or environment influences nu-
trition in various other indirect ways. 
Intestinal parasites, for instance, which 
at one time infested as many as 90% of 
the population of our South, produced 
anemia, loss of appetite, malnutrition. 
and caused good observers to say "igno-
rance and laziness"" are the causes of 
the poor nutrition from the poorly bal-
anced diet of the people of the South." 

Kof oid21  said that the I.Q. of a group 
of men with parasites was raised at least 

10% when they were cured of their para-
sites. "Laziness" is frequently caused by 
anemia, poor nutrition and other results 
of parasites. Such parasites flourish in 
warm climates, but are becoming control-
lable. With the development of "laziness" 
however comes a still more deficient diet 
—and the deficient diet again impairs 
mental and physical efficiency. 

Another example might be given to il-
lustrate the effect of food alone on men-
tality. 

Grimes' 2  reported on a group of girls 
in a Korean school. They always com-
plained of sleepiness—they did poor 
work, many of them showed very poor 
conduct. The girls were from 16 to 19 
years of age and subsisted on rice and 
millet. The school then added meat, fish, 
eggs, bean curds and vegetables. The ex-
periment lasted five months and only cost 
30c more per girl per month. They gained 
in weight, they ceased to be sleepy, they 
did much better school work, had more 
pep and at the end of the semester there 
were no failures, where previously there 
had been. 

This same reaction has been noticed in 
monkeys." On milk and glucose they 
were alert, bright, and held their heads 
up. They had sharp appetites. On a pure 
egg diet, they became markedly lethargic 
and lost interest in both food and life. 
Here the intestinal flora influenced by 
diet influenced the animals' who 
make-up. 

In Hawaii we do not have malaria, 
filariasis, yellow fever and many other so-
called tropical diseases. Although some 
of the plantations report as high as 85% 
(Maui) infestation of their imported 
Filipino laborers with hookworm, the 
clinical symptoms of hookworm are al-
most never seen. At The Queen's Hos-
pital during the past three years, with 
some 20,000 patients treated, not one 
was admitted for hookworm disease. 

The present situation in Hawaii is in-
dicated by the following table which 
gives the results of some stool work done 
in our laboratory23  and by Dr. Ecklund 
of Kauai.24  (See Table 1.) 
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TABLE 1 

STOOL EXAMINATIONS, TERRITORY OF HAWAII 

Plantation People 

Filipino 
Adults 

Portuguese 
Children 

Japanese 
Children 

Japanese 
Adults 

Specimens 	  300 125 150 100 	. 
Positives 	  178 
Hookworm 	  108 7 2 1 
Other parasites 	  99 95 33 7 

Honolulu People 

White 
working men Children of 

Filipino 	born in poor district 
Orderlies 	Honolulu of Honolulu 

Specimens 	  146 67 210 
Positives 	  68 4 20 
Hookworm 	  55 0 2 
Other parasites 	 38 4 25 

It will be noted that although large 
numbers of heavily infested people were 
brought to Hawaii, the spread of this in-
fection is minimum. This may also sug-
gest how some of the "climatic handi-
caps" may disappear with the advent of 
modern sanitation. 

One other disease factor that should 
be mentioned is tuberculosis. Dr. Apple-
ton25  gave rather convincing evidence 
from Labrador, that the insufficient diet 
was the real cause of the high incidence 
of tuberculosis. We recognize now in 
combating the disease that the most im-
portant single agent is a sufficient, well-
balanced diet. Our preventoria are built 
on the assumption that if we teach chil-
dren who have been exposed what a well-
balanced diet means and try to get them 
to maintain the excellent nutrition 
quickly gained in preventoria—they will 
maintain immunity to the dread disease. 
Hence susceptibility to disease, even so-
called racial susceptibility, may resolve 
itself, to a degree at least, to a poorly 
balanced diet. The evidence on leprosy, 
on the other hand, strongly suggests that 
the Hawaiians are racially susceptible in 
that on a better-balanced diet they have a 
higher incidence than the Oriental. How-
ever, some still believe this high incidence 
may be due to old eating and crowding 
habits rather than to racial susceptibility. 

All the observations given above have 
been reproduced on animals. Only two 
given by McCollum" will be mentioned. 
Arnold, in Chicago, fed two groups of 
rats, the first group on an inadequate 
vitamin diet and the second group on a 
well-balanced diet. Neither group showed 
any vitamin-deficiency symptoms. He 
then injected both groups with the same 
dose of the same pathogenic organism. 
The first group showed a mortality of 
50%, whereas the second group showed 
only a mortality of 10%. 

Findlay noted that pigeons fed on a 
diet lacking in vitamin B were quite sus-
ceptible to infection with pneumococci 
and with meningococci, to which they are 
naturally immune. They were also more 
susceptible to infection with B. coli and 
B. enteritis. 

It is of interest to note—although it 
may have no bearing—that during the 
winters, when Filipinos were shipped 
into Hawaii, large numbers arrived suf-
fering with meningitis or pneumonia. 
One winter there were 93 cases of men-
ingitis in these young Filipinos, of whom 
38 died, and 85 cases of lobar pneumonia, 
of whom 16 died.2° 

The diet of the Filipino is particularly 
poor in Vitamin B. A liberal addition of 
yeast to the dietary has been shown to 
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The theory has been advanced that the Polynesian might have evolved 
from a smaller, rice-eating race, and that his present stature is due 

to a gradual change of diet. 

correct even dying cases of beri beri-
but seldom, if ever, do we consider this 
lack as the possible cause of other infec-
tions which will permanently injure the 
nutrition and future health of the indi-
vidual. We often forget that the high 
death rate is not as important as the defi-
ciency rate of the survivors. 

Cramer" summarized this thus, "If 
children are fed too little of the vitamin- 

rich foods during infancy, there is a last-
ing weakness which manifests itself if 
the child is exposed to a strain." The 
local sugar men, realizing the importance 
of this, are helping to finance the Ewa 
Health Project, to determine, if possible, 
how these many factors may be overcome 
on the plantations. It is not good econ-
omy to have inefficient workers and the 
preventive work can be extended. 
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Against over-exposure to the ultra-violet rays of the sun, nature puts on a protective coat of 
tan. Sunstrokes are unknown in Hawaii. 

More and more the evidence indicates 
that even the control of infectious dis-
eases may depend on a better solution of 
our economic system and the education 
of our citizens as to what constitutes a 
well-balanced diet, an educational rather 
than a medical problem. 

One other factor in climate that for-
merly was extensively written of was, 
"Effects of Tropical Light on White 
Men." Dr. Woodruff27  wrote a very con-
vincing book in 1904 regarding its dele-
terious effect and how it was the cause 
of why the white man was unable to con-
quer the tropics or subtropics. It was 
said he put the whole United States 
Army in the Philippines into pink under-
wear—to keep the dangerous actinic rays 
from reaching the skin. 

It is true that an over-exposure of 
ultraviolet light can lead to loss of appe-
tite, loss of weight, nervousness and 
other symptoms—but such symptoms can 
be gauged—nature puts on a protecting  

layer of tan—and man knows how in 
other ways to avoid over-exposure. 

Some years ago, we measured the ul-
traviolet curves of the sun here`-'s and 
showed that a maximum curve was 
reached between ten and two and highest 
in the summer months. Each day it rose 
from zero to a maximum, hence ordi-
nary intelligence could allow gradual ex-
posure and protection. The heat factor, 
however, may be more important—this 
alone can fatigue and although heat 
strokes and sunstrokes are unknown in 
Hawaii, in other countries real care must 
be taken to make life livable. 

A recent review of this subject by 
Shattuck and Hilferty29  is most illumi-
nating. The authors noted that death 
from heat was 2.4 times as high for the 
colored as for the white population and 
this was true for both sexes. The curves 
rose markedly during the hot years, i.e., 
614 in Massachusetts in 1911 and only 
12 in 1922. 
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That it is related to degree of heat is 
evident. They say, "The annual nodes, 
like the total deaths, form a fairly sym-
metrical distribution with July as center. 
It is the same sort of distribution as is 
obtained for the average number of clays 
with maximum temperature of 90° F., 
or higher." 

They also noted that the greatest mor-
tality was in the very early and late 
years, i.e., heat will tend to eliminate 
those who are not in the best physical 
condition. The great industries have al-
ready recognized this and deaths from 
heat strokes have been greatly reduced 
by having a more careful check on the 
physical condition of those exposed to the 
hottest jobs. Another climatic handicap 
that perhaps will yield to understanding. 

Indirectly the abuse of alcohol by man 
in the tropics was perhaps due to the 
heat. Without question the overindul-
gence in such beverages has altered the 
nutrition of many an invader—this, at 
best, however, is an indirect effect of cli-
mate and can produce its deleterious 
effects in all climates. 

Recently" Reed wrote, "For white 
man or even for natives of temperate 
climates in general, we cannot now as-
sume an ability to maintain health, physi-
cal or mental vigor or to procreate 
healthy children, who shall grow to men-
tally and physically vigorous adulthood 
in any tropical climate." 

This statement is not in keeping with 
local facts at least. Hawaii, although sub-
tropical in climate, is really within the 
tropical belt. Our infant mortality"- rate 
among the whites is only 31.8, the United 
States rate is 62. The infant weight 
curves follow normal curves. There are 
no unusual disease problems. The third 
and fourth generations of our old white 
families are now leading large industries 
and most of them have large families in 
the third and fourth generations. The 
sons, in an unusual proportion, have 
made places on the best college athletic 
teams in the east—there are several cap-
tains of Yale and Harvard athletic teams 
among these returned third generation 

graduates and who are now occupying 
responsible business and professional po-
sitions. 

As far as qualities (indication of lack 
of deterioration) such as kindliness, gen-
erosity, community interest, etc., are con-
cerned, the many monuments in parks, 
buildings and organizations indicate a 
background of culture. There have been 
no outstanding graft problems and rack-
eteers are not felt. Hawaii pays in in-
come taxes to the Federal Government 
more than does any one of 14 states. 

Besides this the longevity curve, al-
though as yet not accurately tabulated, 
we feel certain is up to normal. Most of 
the old missionary families have at least 
one member still alive over 80 and all of 
them mentally alert and keen. In the 
70's, I know several who enjoy hunting 
and hiking trips and make delightful 
companions. These facts hardly agree 
with Reed's statement, "Physical and 
psychical energy decline in the absence of 
climatic stimulation. Mental, physical 
and moral health decrease, lacking the 
tonic invigoration of climatic change. . . . 
Perhaps climatic monotony is the white 
man's greatest tropical handicap." And 
he adds, "When we turn to the poorly 
understood factors of isolation, magnetic 
conditions, social contacts and psycho-
logic racial reactions, we have, appar-
ently, further evidence of undesirability." 

The evidence is accumulating which 
should force us to re-evaluate entirely 
our former ideas regarding climate and 
the bad effects of climate per se on nutri-
tion. We should await more evidence or 
perhaps accept Robert Louis Stevenson's 
description33, "My bones were sweeter to 
me. I had come home to my own climate 
and looked back with pity on those damp 
and wintry zones, miscalled the tem-
perate." 

In conclusion we can but call attention 
to the fact that heredity may not be an 
all-important factor in nutrition. That 
climate per se may also not directly affect 
nutrition, but through soil, rain, heat, 
insects, diseases of both man and animals. 
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"I had come home to my own climate and looked back with pity on those damp 
and wintry zones miscalled the temperate." (R.L.S.) 

it may affect the food available and the 
constancy of it. Racial and religious 
customs, overcrowding and location may 
shut out necessary foodstuffs and in this 
way change the diet, which in turn may 
affect the nutrition of whole racial 
groups. 

The diet may not only affect the stat-
ure of the race, but also its temperament 
and more important its resistance to dis-
ease and to the degenerative processes, 
which shorten youth's aggressiveness, 
prevent a healthful maturity and hasten 
the agony of senile decay. Evidence 
seems to point to the fact that diet is 
apparently the real answer. 

What then is this enchanted diet? Can 
we define it? McCollum,14  foremost 
United States worker in this field, said, 
"We have reached the conclusion that it 
is not possible to state the amount of any  

food factor which constitutes a minimum 
or the optimum, or an excess without 
taking into consideration the biological 
values of each of the factors in the diet." 
"The system of diet which can be confi-
dently recommended with assurance that 
it will go a long way toward improving 
the physical fitness of the nation is a very 
simple one. It involves the borrowing of 
the best elements from those several sys-
tems of diet which have been thoroughly 
tested in human experience and have 
been found successful." They are to (1) 
extend the use of dairy products—aim 
toward one quart of milk consumption 
per capita per day. (2) Add the leafy 
vegetables, which are the protective foods 
—and (3) some raw vegetables or fruits 
to attain sufficiency of vitamin C, adding 
these to the milled cereals, tubers, sugar 
and meats, which alone cannot maintain 



342 	 THE MID- PACIFIC 

REFERENCES 
1. Waterman, T. T.---Talk given at Anthro-

pological Society Meeting. 
2. Huntington and Whitney-Builders of 

America. 
3. Englebach, Wm.-Juvenile Adiposity, An-

nals of Clinical Medicine, Volume 3, Num-
ber 3. 

4. Du Bois, Eugene F.-Basal Metabolism in 
Health and Disease. 

5. Matsumura-Decline of the Rice Eating 
Races, Report in Literary Digest, Decem-
ber 10, 1927. 

6. Larsen, Nils P., and Lois Godfrey-A 
Study of "The Oriental Mark" or Sacral 
Pigment Spots of Infancy and Early 
Childhood. American Journal of Physical 
Anthropology, Volume 10, Number 2, Ap-
ril-June, 1927. 

7. Heiser, Victor G.-Food and Race. For-
eign Affairs, Volume 6, Number 3, April, 
1928. 

8. Adolph, W. H.-A 4000 Year Food Ex-
periment. Journal of Home Economics, 
Volume 17, Number 1, January, 1925. 

9. Appleton, V. B-Growth of Chinese Chil-
dren in Hawaii and China. American 34. 
Journal Physical Anthropology, Volume 
10, Number 2, April-June, 1927. 

30 

the body in best form. It gives us a diet 
which we know can keep man and animal 
in an excellent state of nutrition. 

"It is under such conditions that the 
characteristics of youth are preserved as 
long as possible and the span of life pro-
longed-the consumption of these classes 
of foods would go far toward effecting 
that improvement in our national health 
standards for which the many agencies 
concerned with the public health are 
seeking." 

"Milk from contented cows" is now a 
national byword, which assumes that the 
best production, will come from a well-
fed, satisfied cow. We are trying to at-
tain this state in humans. Perhaps we 
do not know whether a fat, contented 
race will produce as many inventions, as 
much beauty, as many Olympic records 
or as much progress as the thin, nervous, 
almost psychopathic race we now have-
but it does seem the evidence indicates it 
is worth trying if merely to decrease hu-
man agony and to prove that climate and 
race are not as important as we formerly 
believed in attaining the highest degree 
of nutrition. 

10. The Ewa Health Project-(Being pub-
lished.) 

11. Sullivan, Louis R.-Growth of Children 
in Hawaii. Memoirs of the Bernice P. 
Bishop Museum, Volume 9, Number 2. 

12. Buck, Peter-Bishop Museum, Yale Uni-
versity. 

13. Jones, Martha R., Larsen, Nils P., and 
Pritchard, Geo. P.-Dental Disease in Ha- 
waii, Dental Cosmos, May, June, July and 
August, 1930. 

14. McCollum and Simmonds-The Newer 
Knowledge of Nutrition. The Macmillan 
Company, 1925. 

15. Huntington, Ellsworth-The Human Hab-
itat, D. van Nostrand Company, Inc. 

16. Larsen, Nils P.-Progress Report from 
The Queen's Hospital Research Depart-
ment, The Queen's Hospital Bulletin, Oc- 
tober and November, 1931, Volume 8. 
Numbers 5 and 6. 

17. Lam, Fred K-Board of Health. A Study 
of the Physical Defects found among 1,819 
kindergarten and first grade elementary 
school children in Honolulu during fall of 
1931. 

18. Saiki, Tadasu-(Personal communication.) 
19. Sansum, W. D.-Personal communication. 
20. Sherman, H. C.-Journal of Home Eco- 

nomics, Volume 22, Number 7, July, 1930. 
21. Kofoid, Charles-Personal communication. 
22. Grimes, E. B.-Journal of Home Eco- 

nomics, Volume 17, Number 1, January, 
1925. 

23. The Queen's Hospital Laboratory Studies 
(Unpublished). 

24. Larsen, Nils P.-The Queen's Hospital 
Bulletin, November and December, 1930. 

25. Appleton, V. B.-Observations on Defi- 
ciency Diseases in Labrador, American 
Journal of Public Health, July, 1921. 

• Larsen, Nils P.-The Annual Report, The 
Queen's Hospital, 1928. 

• Woodruff, Chas. E.-Effects of Tropical 
Light on White Men. Rebman Company. 

• Larsen, Nils P., and Godfrey, Lois-The 
Ultra Violet in Solar Radiation. The Jour- 
nal of Preventive Medicine, Volume 5, 
Number 1. 

• Shattuck and Hilferty-Sunstroke and Al-
lied Conditions in the United States, The 
American Journal of Tropical Medicine, 
Volume 12, Number 3, May, 1932. 

• Morimoto, Kokichi, LL.D.-The Efficiency 
Standard of Living in Japan. Japan Coun- 
cil of the Institute of Pacific Relations, 
1931. 

31. Annual Report of Territorial Board of 
Health, 1929. 

32. S. Edwin Solly-A Handbook of Medical 
Climatology. Lea Brothers and Company, 
Philadelphia and New York, 1897. 

33. Reed, Alfred C.-Tropical Climatology. 
The Scientific Monthly, Volume 25, No-
vember, 1927. 
Weekly Bulletin, City of New York Dept. 
of Health, October 8, 1932, Volume XXI. 
Number 40. 

26 

27 

28 

29 



THE MID-PACIFIC 
	

343 

Looking down into Halemaumau, the firepit of Kilauea, Hawaii National Park. 
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A Strange Tropic Bird in 
Kilauea Crater 

By VERNON LOWREY 
Ranger, Hawaii National Park 

hatiCaLE011ni 

Visitors to Halemaumau, the firepit of 
Kilauea, are so awed by the immensity of 
the pit, its sheer rock walls and sulphur-
stained black lava floor which just a 
short tme ago was a turbulent lake of 
liquid fire, that it is some time before 
they can notice smaller things. 

Eventually they see moving objects 
hundreds of feet below, tiny white specks 
which appear to be moving across the 
bottom of the pit. At first the rocky 
harshness of the pit forbids the thought 
that the white specks are birds, white 
birds flying round and round, up and 
down, apparently intrigued by the freak-
ish air currents of the immense cavity. 

On sunny days these birds will fly in 
the great pit for hours, never seeming to 
tire of the fascinating sport. For a time 
they will fly near the side of the pit, at 
a level with the rim. There the upward-
moving air currents allow them to lei-
surely flap their wings or sometimes glide 
along, occasionally arching their wings 
for direction. 

Soon—as if drawn by some great 
force—the birds dip to the center of the 
pit, where the down-rushing air carries 
them rapidly toward the bottom. As they 
approach the black lava floor they fran-
tically flap their wings, thus overcoming 
the force of the down current of air. 
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After a few turns around the center of 
the pit they seem to tire of their efforts 
to keep from being dashed on the rocky 
floor. A wider circle of flight carries 
them near the wall, where upward-mov-
ing- air currents seem to lift them rapidly 
to the rim. After a leisurely glide about 
the outer crater the birds return to Hale-
maumau for another apparently fascinat-
ing struggle with nature. 

These graceful birds which fly in Ki-
lauea's crater and firepit during the 
mornings and early afternoons of sunny 
days are the white-tailed tropic birds. 

To the Hawaiians they are kown as 
"koae," the name "koae ula" being ap-
plied to the red-tailed species of tropic 
birds. Locally they are sometimes called 
"crater birds." 

Such a name implies that these birds 
are found only in the crater of Kilauea. 

They are conspicuous at the crater be-
cause of contrast between their light-col-
ored plumage and movement, and the 
gray, still barrenness of the arid region 
of Kilauea over which they fly and in 
which they live. These birds can be seen 
along the coasts of the higher islands and 
at times quite far out at sea. Along the 
coasts and at sea one is less likely to no-
tice them through contrast of color and 
movement. 

Seafaring men in the tropics call them 
"bos'n birds." Many people, traveling 
from the more temperate climates, recog-
nize the tropic birds as the first indica-
tion of the tropic zone. 

Koae are sociable birds in that they 
build their nests quite close together. 
They make their nests in depressions 
among the rocks or in the sand on some 
steep cliff or hill. The favorite resting 
place in the vicinity of Kilauea is in the 
area of cinder cones and pit craters in the 
Kau desert, several miles south of Ki- 
lauea crater. One of the cones in this 
area is called Pun Koae, which means 
tropic bird hill. 

The occasional visitor to the desert sec-
tion of the park is constantly watched by 
a noisy koae which flutters a few feet 
above the ground. 

Koae nests are coarsely lined with 
leaves, grass and twigs It is difficult to 
see an actual nest. At times the long tail 
feathers of a bird may be seen sticking 
out of a small crack or hole in the 
steep side of a pit or hill, thus revealing 
the location of a nest. The single egg 
laid in a nest is about the size of a goose 
egg and is light brown mottled with 
blotches of darker brown, blue and 
black. Nesting may take place at any 
time during-  the year. Both male and fe-
male take part in the brooding, producing 
a fledgling covered with fine white down. 

Frequently visitors, seeing koae flying 
in the crater, ask if the birds are looking 
for food, and what they might find to 
eat on the bare lava. Koae in Kilauea 
crater are not there for food but for the 
sport of flying. Their food consists en-
tirely of fish obtained along the shores 
of the island. 

The body of the bird is 12 inches long. 
It has a short, strong neck and a sharp 
edged, bluish gray, slightly serrated, nar-
row beak about two inches long. The 
legs are short and weak. The black feet 
have all four toes webbed. This particu- 
lar bird has a wing spread of 34 inches. 
The body and wings are covered with 
glossy white, slightly salmon tinted feath-
ers except for the black markings which 
occur around the eyes, in the region of 
the medium and lesser coverts, and the 
primary feathers of the wings. 

The most striking feature of the adult 
koae as it glides through the air is the 
long white pencil feathers of the tail. 
The entire tail consists of 12 to 16 
feathers, all short except the middle pair, 
which in some cases grow to a length of 
14 inches. 

The two prominent tail feathers are 
deeper salmon color than the body and 
wing feathers. The shafts of these two 
feathers are black on top and white be-
low. Their flexibility permits them to 
trail gracefully after the bird in flight. 
Formerly the two long tail feathers were 
used by the Hawaiians in their famous 
featherwork art, particularly in the mak-
ing of kahilis.—Honolidu Star-Bulletin. 
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The buffalo has taken on a new lease of life in 
the far north. 

Far north of the agricultural belt, in 
fact, far beyond the transcontinental rail-
roads and their branch lines, in northern 
Alberta and along the southern border of 
the Northwest Territories, immense 
herds of wild buffalo are roaming the un-
travelled reaches of a vast wilderness. 
From four to eight hundred miles north 
of Edmonton, Alberta, twelve to fifteen 
thousand bison are thriving on their sub-
arctic range. There, the survivors of a 
once plentiful species of big game have 
taken a new lease on life and are speedily 
and steadily increasing. The foresight of 
government officials who had conserva-
tion in mind and the desire to propagate 
the disappearing remnants of the prairie 
monarchs, saved the bison from the fate 
of the heath hen, the passenger pigeon. 
and others of our wild life that are gone. 

A quarter of a century ago the passing 
of the last herd of wild bison was being 
bitterly lamented. A few animals still 
existed in parks, but like other wild game 
whose last refuge is confinement in a 
small space among human beings, the 
buffalo seemed doomed. Then, from a 
little-known wilderness south of Great 

Slave Lake in the Northwest Territories, 
came a report that electrified every per-
son interested in wild life. A herd of 
wild buffalo still remained. Canadian of-
ficials acted promptly and wisely. The 
few scattered residents of the district, 
both Indian and white, were strictly for-
bidden the killing of a single specimen. 

Men familiar with sub-arctic condi-
tions surveyed the new-found buffalo 
range. One investigation followed an-
other until 1920, and by that time it was 
definitely ascertained that approximately 
fifteen hundred red bison of the wood 
buffalo species existed west of the Slave 
river in the vicinity of Fort Smith. A 
sanctuary was set aside as a national 
park and this retreat is known as Wood 
Buffalo Park. This park is a permanent 
refuge for the most picturesque mammals 
that have ever roamed the continent. The 
area of the sanctuary is 17,300 square 
miles, about ten times the size of the Yel-
lowstone Park, and from any point of 
view is an ideal range for hardy animals. 
There the buffalo have excellent grazing 
in luxuriant vegetation. Part of the re-
gion is densely wooded, offering perfect 
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shelter during both summer and winter, 
while part is open country. Some of the 
open land is hilly and other is covered 
with muskegs, lakes and sloughs, typi-
cally northern prairie, and everywhere 
there is a profuse growth of grasses, pea 
vine, herbs and mosses. In the valleys 
the coarse grass often grows three and 
four feet high. Snow falls to a depth of 
two feet, rarely more than three feet. 
Added to these favorable conditions are 
many salt licks and salt springs, which 
are enjoyed by all buffalo. 

While these preparations for the prop-
agation of the wood buffalo were going 
on, the largest herd of plains bison, that 
at Wainwright, Alberta, the descendants 
of the Pablo herd that the Canadian gov-
ernment had bought in 1907, had in-
creased beyond the capacity of the Wain-
wright park. In view of this it was de- 
cided to attempt to transport several 
thousand prairie bison north to the wood 
buffalo range. It was an outstanding ex- 
periment and was remarkably successful. 
Specially built stock cars carried the ani- 
mals to the end of steel at Waterways 
where they were loaded onto novel 
barges. These were pushed down the 
Athabasca and Slave rivers to points 
north of Lake Athabasca, where the 
bison were liberated. 

For four years buffaloes were shipped 
north. In that time 6,673 bison, mostly 
females, were given their freedom in a 
wilderness such as their ancestors had 
known. The semi-domestic southerners 
were promptly assimilated by the rugged 
northerners. At the end of the final 
shipping season, 1929, it was conserva-
tively estimated that ten thousand buffalo 
were grazing in the Wood Buffalo Park. 

Judging by the number of healthy calves 
with the herds, they are increasing stead-
ily. In size the northern buffalo are 
larger than the southern plains bison. 
It is common for males to weigh a ton 
and some that were killed for scientific 
purposes weighed more than twenty-five 
hundred pounds. Their hair is also 
longer, darker and much thicker. 

The District Agent of the Northwest 
Territories, at Fort Smith, is Superin-
tendent of the Park. Under his direction 
is maintained an expert warden service. 
Twelve rangers, skilled in woodcraft and 
trail work, are distributed over the entire 
range, living permanently at strategically 
situated cabins, and connecting one cabin 
with another and with the superintend-
ent's office, is an elaborate system of 
trails and telephone lines. 

A few years ago it was thought that 
the story of the American buffalo had 
come to a tragic end. But there remained 
a last chapter, a happy ending. The spe-
cies was saved from annihilation in time. 
Fortunately, the bison herds are moving 
again. At many points far from the un-
fenced vales of the Wood Buffalo Park 
members have been observed ; east across 
the Slave River toward the treeless plains, 
west toward the Rocky mountains, north 
on the shore of Great Slave Lake, and 
some distance south of the Park's border. 
Within a quarter of a century the herds 
will be migrating as far south as our 
northern frontier will permit. When the 
migrations reach that stage, they will 
never be otherwise, for with the vast 
Wood Buffalo Park forever sending 
forth a steady surplus, the source of sup-
ply will never be in danger of extinction. 
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On the Lima—Oroya Railway 

By ALEXANDER HUME FORD, 

  

       

Director, Pan-Pacific Union. 
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Scarce a hundred miles from Lima by 
rail and you are on the Amazon side of 

o
n  

the Andes. Metaphorically you are look-
ing  down on the South American conti-
nent, from an elevation of sixteen thou-
sand feet, or three miles above sea level. 
Mauna Loa and Mauna Kea in Hawaii 
would be lost half a mile below in the 
fleecy clouds, and you could step down to 
Mont Blanc. 

It is, perhaps, three thousand miles to 
the mouth of the Amazon, yet this little 
stream to your left finds its way there, 
and the other little stream empties into 
the Pacific, almost within sight. 

I was advised by the American doctors 
to have my heart and lungs investigated 
before attempting the ascent. Figuring  
that they might find something wrong, I 

disregarded their advice and invested fif-
teen dollars in a round-trip ticket to the 
other side of the Andes and back to Lima. 
Let me say here, of the two hundred on 
the train, only one small child was sick. 
The engineer next to me had had a thor-

ough medical examination and was 
warned he had a leaky heart and to be 
careful. He had lived at 14,000 feet ele-
vation for years. His leaky heart did not 
bother him, but we both grew sleepy and 
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drowsy after we reached the 15,000-foot 
level. I no longer jumped on and off the 
train. In fact I became quite undemon-
strative. It was only because no one told 
me there was such a thing as mountain 
sickness that I climbed the i8,000 feet to 
the summit of Popocatepetl, but that was 
twenty years ago. 

They call mountain sickness sorochi, 
and you hear much of it but see little. My 
friend, Kurisu, the Japanese minister 
here, got it badly at 14,000 feet ; his ears 
bled and he had to be given oxygen, and 
gave up the trip. However, I am told that 
sorochi seldom attacks an Anglo-Saxon. 
The workers at Oroya grow listless at the 
end of a few months and every half year 
the company sends them down to Lima 
for a fifteen-day pick-up. No matter what 
the discomfort, the trip to Oroya is worth 
while. The train leaves Lima daily about 
7 :30 in the morning. The route is up the 
Rimac River, from which Lima got its 
name, a Spanish corruption. It is a won-
derful valley, with irrigation ditches a 
thousand years old, and terraces that run 
to the mountain tops. For fifty miles the 
train skirts this mountain valley, climbing 
ten thousand feet, and still the mountains 
above are terraced to the very tops. Here 
lived a vast population of Indians, more 
or less happy under the Incas. Then 
came the Spaniards and removed the 
population to the gold and silver mines. 
These Indians of Rimac Valley had slaves 
under them, otherwise the terraces would 
never have been built. They will be re- 
built to the mountain tops again when 
slavery is resumed, not before. Never in 
Japan or the Philippines have I seen such 
evidences of human toil and effort in 
mountain agriculture. Ofttimes, far up on 
the skyline, some energetic Peruvian has 
redeemed a few small terraces, and they 
shine green in the sun. How he gets up 
to them I know not. The walls seem 
perpendicular. 

I stayed at Chosica, in this valley, rum-
maging the ruins of pre-Inca villages. 
They are found everywhere and may be  

seen from the train windows. Chosica is 
3,000 feet above sea level, reached by 
train in a few moments, and by auto in 
an hour. It is semi-modern, semi-Ameri-
can, quite a colony of whom have settled 
there. 

The delight of the journey on the trains 
on the Oroya trip must be experienced, 
the delight at encountering your first fleet 
of llamas; "fleet" is the right word, in one 
way, for these ships of the Peruvian 
deserts. After you have rushed into the 
village square to meet with real Indians, 
and the llamas, the next best fun is to 
wait and watch other strangers pat their 
first llama. There is a sudden flirt of the 
hind leg, and a howl from the patter, at 
the portdeck end, then a shriek of agony 
from the lovely lady at the bow end who 
has offered to rub her cheek against the 
innocent white face of Mrs. Llama, who 
draws back her supple neck, lifts her head, 
takes aim and spits. You know you are 
hit, for the acid raises the skin and leaves 
a sore. It is seldom that the same person 
again monkeys with either end of the 
docile llama. 

Then there are the fruits and the baked 
vegetables sold at every station. Remem- 
ber, Peru and America gave us the straw- 
berry, the two kinds of potato, Indian 
corn, the avocado, the tomato, and I don't 
know what else. You get all these from 
the Indian women at the stations. With 
every stop you are deeper in the Indian 
country and the costumes are more gaudy. 

You enjoy the scenery, refrain from 
food and drink while wondering if you 
will get the dreaded sorochi. You won't, 
and if you do there is a doctor on the 
train with an oxygen tank. 

We arrived at Oroya at dusk, in a rain, 
and found the hotel had just been torn 
down. We slept in a nature hotel, and it 
was an experience. Let it go at that and 
make this wonderful trip, if ever you can. 
No mishap, no discomfiture can make me 
regret this miracle of a day, in the high 
Andes, and it is an experience of a life-
time to be treasured for a lifetime. 
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Ruins of pre-Inca villages can be seen from the car windows in the Rimac 
Valley. 
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Here I am at an elevation that would 
look down on Makaweoweo Crater. I am 
seated in the combination bar room, par-
lor and dining room of the Mauro Hotel, 
at Oroya, a smelting town on the Atlantic 
side of the Andes. 

I look out of the smoke-begummed 
window, and turn away from the river. 
My eyes turn to the mountain peaks that 
tower still thousands of feet above, and 
long to be on the other side of them, 
where the snow meets and flows down to 
the ocean I love. 

I can sympathize with the fellow that 
wonders what kind of a night he had. I 
know I have just crawled out of a bed-
room in the least objectionable hotel in 
Oroya, leaving snoring Peruvians crowd-
ed together, and the one-foot square win-
dow closed. 

It was either that den, or sleeping out 
in the rain at an elevation of some thir-
teen thousand feet. For two reasons the 
window could not be opened. First, the 

Peruvians did not like fresh air ; second, 
it is said that here a large insect, larger 
than a cockroach, flies in and stings you. 
At any rate, I arose with the dawn and 
wandered out into the mist. I found I 
had a head like the one of the morning 
after the night before, without, however, 
any memories of a glorious acquirement. 
It was a disappointing headache. At one 
end of the single street arose the massive 
smokestacks of the American copper 
smelters, and the smoke mingles with the 
mist, and it was not lovely. This copper 
smoke kills vegetation for miles around. 
The place had been Americanized. Off 
the main and only street are rows of con-
crete houses, each numbered, each exactly 
alike, sanitary but unlovely to look at. 
Down the center of each little street ran 
a concrete open drain, and here the wash-
women were busy, and here the garbage 
was dumped to be shot down over the 
cliff to the river that flows to the Atlantic. 

Every now and then a regiment of 
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<In Indian boy of the Rimac Valley rwhere his ancestors lived under the 
Incas and Spaniards. 

llamas would come down the dim main 
street. I took their white faces for hel-
mets at first it was an inspiring sight, 
but after all the llamas are more useful 
than the soldiers. They march out of 
town and are distributed to the different 
small mines to bring in the copper to the 
smelters. Each will content to a load of 
a hundred and ten pounds and not one 
ounce more. 

It is growing lighter and I have had 
my breakfast of a cup of coffee and a thin 
sandwich, the standard breakfast of the 
hotel. 

Now the ten-hour ride from Lima to 
Oroya is one of the wonder rides of the 
world, an ascent of 16,000 feet in a few 
hours. It is worth all the discomfort I 
am going through now, but I shall be glad 
when the train has negotiated that two 



THE MID-PACIFIC 	 351 

thousand feet. I must climb over these 
mountains to the summit, then after that 
we glide down again to warmth, comfort 
and the Pacific. 

I have ventured out again and it is 
warmer. My thick overcoat now gives 
comfort, but when you have to stamp to 
keep warm you lose your breath and run-
ning is out of the question. 

There is a native market here and I 
find papaias, pears, tomatoes, potatoes, 
fruits, all grown at an elevation equal to 
the summit of Mauna Kea, and as I look 
out at the hills, above Oroya, they are 
clad in verdure, some of them. There is 
no snow in sight, and even at 16,000 feet 
it is seen only on the peaks above. 

Hooray ! They are building a new 
three-story hotel ; that is, the company is 
building it. "The Company" is the group 
of Americans that own this copper region 
and fiat from New York or Chicago what 
is to be done. The new hotel will perhaps 
make it tolerable for the tourist to make 
the day trip to Oroya and back again the 
next day. 

My ! my ! my ! I must revise my im-
pressions again. The fruit in the market 
is not grown at this altitude. I met an 
American lady doing her marketing and 
learned that donkeys have always brought 
the fruit up from the valleys below, but 
now that the gringos are becoming so nu-
merous roads are being built. Trucks 
bring in the produce and prices are 
doubled. Still they compare favorably 
with those in Hawaii. Then this good 
housewife, and her sisters, have trouble 
boiling the vegetables. "It takes hours at 
this altitude to boil potatoes and vege-
tables." 

In one of the valleys near Lima, used 
for grazing, the herdsmen complained 
that the fumes from the copper smelters 
ruined their butter, so the company 
bought the valley, and up went butter in 
Lima. 

The smelter here is gigantic, and over-
powering. I got as near as I could. I can 
stand being stifled with thin air, but when 
thick copper fumes are added, I decline. 

Across the river from the smelter is a 
native village, unkempt but picturesque. 
You climb the streets until you are re-
minded of the elevation, and retrace your 
steps. Well, the train is about to start. 
There is a two or three-thousand foot 
climb to the crest of the Andes, and I am 
not inviting sorochi. I will take it easy. 

As I hope to avoid sorochi I will tell 
the truth, we are ascending, yet as I look 
up from 14,000 feet the hills and moun-
tains are verdure-clad and the llama may 
be seen far up, leisurely grazing on some-
thing that looks very like pili grass. 

The country between the summit of the 
Andes ridge and Oroya is not thrilling. 
It looks very much like poor grazing land 
between the mountains and often up to 
their summits. One has the impression 
that he is on an ordinary table land with 
fair-sized mountains about him. It is on 
the Pacific side that the Andes fall sheer 
twenty odd thousand feet in less than a 
hundred miles to the Pacific. In fact, not 
half this, for there is a vast lowland plain 
between the mountains and the sea. But 
here you are among the real Peruvian In-
dians. My camera clicks many times and 
I hope to bring back a story of the up-
per Andes. Each railway station tells the 
number of miles you are from Lima, and 
the elevation in feet. 

What is the use of making plans ? In 
the next seat is a man who is agricultural 
director of the big American concern de-
veloping this area. We discuss matters 
and find that Hawaii and he have many 
problems in common. He believes he can 
grow wheat and other grains up to 15,000 
feet elevation, and when he heard of Al-
fred Carter's Herefords on the slopes of 
Mauna Kea he stated he is after a herd of 
them for the upper Andes. He, too, 
grows apples at 11,000 feet and is trying 
all sorts of experiments in fruit and 
grains at high tropical altitudes. I expect 
him next year at the Food Conservation 
Conference. 

Well, here come the snowy Andes, and 
no sorochi ; in fact, I forgot all about it, 
discussing tropical agricultural problems. 
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Lima is the center of the west coast airway 
system of South America. 

Sorochi is a myth. I am disgusted. I 
did all my fasting on the up trip and now 
I feast. We pass through the tunnel 
where we are 16,000 feet above the sea 
and I know it not, then at Ticola at 15,610  

feet we come to a halt and have passed 
the highest point. At this high station 
there are Indian women selling boiled In-
dian corn. I feast. I feel young again. 
Now I know it was the cold, damp, driz-
ling rain of Oroya and that close, small, 
unventilated room in the alleged hotel that 
brought on my headache. I laugh at 
mountain sickness and look out my car 
window at steaming boiling springs, 15,-
500 feet above sea level. I am on the Pa-
cific side of the Andes again. I am happy 
once more. Almost in seconds we are 
descending from the partly snow-clad 
Andes, a whiff through a tunnel and they 
are gone behind us and out of sight. I 
have crossed the Andes but I have seen 
more snow on Mauna Kea in February 
than all that I saw on the summits of the 
Andes, but we are at 8° here and Hawaii 
about 22° north latitude. 

The Lima-Oroya railway is scenically 
one of the wonder trips of the world ; it 
is the highest railway in the world, but let 
me say here that the Hilo railway is the 
most beautiful scenically. They are both 
sublime wonders of the world, but differ-
ent. 

As I have penned these lines we have 
passed, I think, through a dozen tunnels, 
from one world, the Amazon slope, to an-
other, the Pacific. Now again comes the 
scenic wonder of the Andes, looking down 
into great gulches, thousands of feet deep, 
at bottom white silver threads trickle to 
the sea. 

I won't see them, however ; there is a 
crash, a landslide, and we wait here for 
two hours for the up train to rescue us. 
Moreover a fog is setting in. We will 
wait here patiently until the train from 
Lima crawls up to the track below, then 
we slide down the side of the scenery, ex,  
change passengers and go merrily on our 
way, this at a nice chilly elevation of 
14,000 feet. Well, it wasn't so bad. It 
threw us all together and the same thing 
has happened to me in the Rockies. We 
have made the change and now in the 
fog, then in the gloom, we glide down to 
Lima, a couple of hours late, but what is 
that in Peru ? 
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Around Lima are remains of fortresses built of great cubes of mud that have hardened into 
stone. 

I am leaving Lima with regret. I have 
learned to love the city and to like the 
people and their ways. I am in perfect 
accord with late rising and late setting, 
for it gives me two or three hours of 
quiet in the morning to do my work. It 
no longer seems strange to see all stores 
heavily shuttered and barred until nine 
A.M. I am weary enough at noon to eat 
a good lunch, and oh, the things I have 
found to eat in this quaint old Spanish 
town, delicious morsels that it does take 
an hour or so to digest. I even like my 
noonday nap. It no longer seems strange 
that the whole city from noon to two 
o'clock is dead to the world, every store 
and office closed, and traffic quiet. I 
like it. 

An afternoon tea begins at six or seven 
o'clock and lasts usually until dinner time, 
nine o'clock, when I scurry off to bed, for  

personally I cannot get out of the habit 
of daylight rising and my early coffee, 
but then you can buy a bottle of essence 
of coffee for a sol (some thirty-eight 
cents), and the addition of water makes 
it drinkable. 

And now I can drink water, real water: 
Mr. Harry Parks, the husband of our 
woman representative in Peru, is the city 
chemist, and he tells me that the water of 
Lima is absolutely safe and pure. Oh, 
what a feeling to just gurgle down clear, 
cold water again, no sizzling mineral 
water, but just the clean stuff out of a 
pitcher. I admit that some of the drinks 
manufactured in Lima are refreshing, 
even exhilarating I may say, but just lay 
off of water, I mean the unmineralized 
stuff, for a week, and observe the prod-
igal son rush for the real thing—when 
you can get it. 
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I hope we will never have prohibition 
of water in the United States. The boot-
leg stuff I am sure would not be kept 
pure, and it would be expensive. 

These random notes of mine are writ-
ten as I can find time to jot down a few 
notes ; sometimes I have articles started 
on half a dozen different pads. I like to 
get down the notes as things happen; 
there is so much happening and it is easy 
to forget. For instance, I have arranged 
with my friend Mitchell of Oroya to get 
me two young, gentle and beautiful llamas 
(which he insists I must pronounce 
yama) ready for young David Griffis to 
take on the N.Y.K. boat when he sails 
for Honolulu ; then there is the spawn 
of the Rimac River crayfish he is to bring. 
He lives on the Rimac at Chosica, and 
can catch them himself with his little 
brother's assistance. 

I think those young llamas will look 
well on the lawn of the Pan-Pacific Re-
search Institution and the lawn will just 
feed the two of them. They will help 
the yard boy keep the grass down, and 
now while I think of it I'll get my friends 
at the Gorgas Institute to have that pair 
of agouti they promised me ready for 
David to pick up at Panama. The agouti 
is a gentle animal the size of a rabbit. He 
does not gnaw trees, but lives on grass. 

From now on I am going to make a 
lot of use of that Japanese boat ; oh, yes, 
they send the Chile strawberries to New 
York for sale in winter. David can put 
a crate of strawberries in the refrigerator 
and bring them along, direct from the 
original home of the strawberry. He 
might bring some of that old Inca pottery 
we dug up and had to leave, and the 
mummy and Inca skeleton I laid aside, 
and some other things, which reminds me 
that as Mitchell was driving me from 
Lima to the boat at Callao he stopped the 
car and pointed out several high hills 
which he assured me were old Inca ruins. 
I doubted. We got out and sure enough 
these hills were made of millions of mud 
bricks. Herbert Hoover had climbed  

this one, and as we got to the top I 
espied in the bottom of a pit where men 
had dug for relics a bit of Inca cloth 
and some 400-year-old wool. Mr. Hoov-
er evidently left this bit of Inca work-
manship of the loom. All around are 
relics of the Inca rule ; the great walls 
of the roads are Inca, and there are for-
tresses everywhere in this region built of 
great cubes of mud that have dried and 
hardened into stone. Dig anywhere and 
you find human bones. This region must 
once have held a wonderful population. 

On the splendid motor road to Callao 
is a monument. It is erected by the 
Rotary Club, on a great base, on each of 
the four fronts of which is a great black 
cross ; on the base is mounted the re-
mains of a wrecked motor car. Now 
every religious Peruvian takes one hand 
from the wheel and slows down to cross 
himself, then he sees the wrecked car 
above and the hint sinks home, and that 
it what the Rotarians of Lima intended. 
Just now a number of sons of Peruvian 
Rotarians are visiting the Rotarians of 
Chile, a good thing. 

That reminds me I must take up with 
the N. Y. K. a project for permitting 
some of our college boys in summer to 
work their way to South America and 
hack. I will see that they are royally 
entertained in Panama, at Lima, and 
some of the Peruvian youth can work 
their way to Honolulu. Young Griffis 
can be master of ceremonies for this 
scheme. 

Already the exchange of useful plants 
with Hawaii has begun, via Higgins' 
experiment station on the Canal Zone. 
Mr. Gerald Klinke informs me that he 
can get us cuttings for grafting within 
ten days, by sending them by airplane 
post to San Francisco in time to catch 
the Malolo on her run. The Latin Amer-
ican newspapers are waxing rich on the 
advertisements of the South American 
airplane companies ; you can go any-
where now on the South American con • 
tinent by air, if you have the price. 
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A reminder of a once wonderful population. 

I will bring back a thousand or more 
film pictures of Peru, besides hundreds 
of large photographs, and I must send 
down many Hawaiian pictures, for the 
magnificently illustrated West Coast 
Leader., while issuing a very elaborate 
Pan-Pacific number on the 11th of 
March, will get out a Hawaii number 
when I send the pictures. The Tourist 
Bureau can send down a hundred leis, 
also a reel of Hawaiian film, addressed 
to the American Embassy, Lima, Peru, 
for the annual Pan-Pacific Reception 
there, and these may be loaned to Presi-
dent Leguia* for his annual Pan-Pacific 
Day Reception on the 17th of September. 

* This account was written in 1930. 

We are at sea again, on a German 
boat. I think she went through the war. 
From the deck, as I write, we glide by 
the Andes. Here they are quite high 
but not snow-clad, and the sea is calm. 
Tomorrow we land at Molliendo and my 
journey to Cuzco and La Paz begins. 
Beyond Cuzco I shall visit the city of 
pre-Inca ruins that our son of Hawaii, 
Senator Hiram Bingham, discovered 
and unearthed ; then for La Paz and the 
transcontinental train to Buenos Aires. 

I have started the work of a Pan-
Pacific Club in Panama City, and have 
begun extended organization in Lima, 
with President Leguia at its head. 
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Nobody can stay or live in this city for 
very long without noticing the many lit-
tle hills which dot the isthmus. Probably 
not many people are aware that, accord-
ing to Hochstetter, a famous Austrian 
geologist, they constitute this "one of the 
most remarkable volcanic districts of the 
earth." The first and most detailed study 
of the hills, water-level craters and lava 
flows was made by this same scientist, 
who visited Auckland over seventy years 
ago. Within a radius of twelve miles of 
the city he counted sixty-three points of 
volcanic action, from Mount Albert in 
the west and Takapuna in the north to 
Papakura in the south. Angry Nature 
has been displayed over this region in 
many varied forms. Some of the earliest 
outbreaks are still visible in the drowned 
craters like the Orakei, Panmure and 
Onehunga basins. Within the city and 
suburban limits there are 33 hills, 7 la-
goons, 3 islands (Rangitoto, Brown's and 
Weeke's) and one lake, Takapuna. St. 
John's Lake is an indirect result of a lava 
flow and the Western Springs is a man-
made reservation. 

Fortunately, owing to the nature of 
the scoria and cinders, these hills have 
largely lost the signs of former volcanic 
activity and are now clothed in emerald 
swards. One other condition which adds 
to their interest was their former use as 
hill forts and refuges by the Maori peo- 
ple. While the wooden palisading has 
disappeared, the extensive terracing con- 
veys some idea of the tremendous work 
of the Maori engineers and workers. On 
this account alone we should do all we 
can to retain this feature for the pleasure 
of future generations. We are under a 
deep debt of gratitude to the surveyors 
of the early Government who made so 
many reserves on these hills. Many peo- 

ple naturally would have wished they had 
conserved them all, but the urgent de-
mand for cheap roading material could 
not be resisted. 

There are a total of sixteen domains, 
comprising 552 acres, on the hills around 
the city. This does not include the Albert 
Park or the Domain, both of which are 
sites of extinct volcanoes. Another most 
interesting evidence both of former vol-
canic action and botanical life is to he 
seen on Rangitoto Island, which was 
bought from the Maoris for i15. In 
Mount Eden we have, according to the 
judgment of Dr. Schaeffer, of Vienna, a 
hill which contains the most perfect 
crater in the world, and a former Minis-
ter of Lands has stated that One Tree 
Hill was "the finest city park in New 
Zealand." 

Auckland's geographic situation is re-
markable. On the one hand is Waitemata 
Harbor, communicating with the Pacific ; 
on the other, Manukau Harbor, opening 
on the Tasman Sea. The isthmus thus 
formed, on which the city is built, is 
dotted with the cones of extinct vol-
canoes—small, but numerous—most of 
which have at some time or other been 
fortified, as is shown by the vestiges of 
ancient trenches. One of these in partic- 
ular, Mount Eden, 640 feet high, is easily 
accessible by motor car or tram and gives 
a splendid view over land and sea. An- 
other and a larger extinct volcano in the 
vicinity is Rangitoto (the mountain of 
the bloody sky) which forms an island 
at the entrance of the harbor and is the 
most prominent object in the neighbor- 
hood of Auckland. Waitemata Harbor is 
of great extent, with numerous bays and 
inlets, and with the sheltered waters of 
Hauraki Gulf, into which it opens, forms 
a veritable paradise for yachtsmen. 
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The Egg-Laying Furred Animals 
of Australia 

By ELLIS LE G. TROUGHTON 
Australian Museum, Sydney 

inununUnimpatinfiell. 

Although several kinds of marsupials 
occur in America, they have developed 
the maximum variety of strange forms 
in Australia, while no living egg-laying 
mammals are found elsewhere in the 
world. Because of this our continent has 
been described as a colossal natural his-
tory museum, stocked as it is with many 
types of animals whose ancestors died 
out long ago elsewhere, and the descrip-
tion applies most aptly to the platypus 
and its egg-laying cousins, the spiny ant-
eaters, or so-called "native porcupines." 
These intriguing creatures are literally 
living fossils walking, as it were, in a 
geological sleep, or like zoological Rip 
Van Winkles, retaining their peculiar 
form and habits as if they had slept for 
millions of years and had then awakened 
to continue their primitive existence. 

That they have altered but little in re-
cent geological ages is suggested by the 
fact that no fossil remains have yet been 
unearthed which illustrate a gradual evo-
lution, but it is certain that the skeleton 
retains definite traces of reptilian ances-
try, which evolution has eliminated from 
all other furred animals. These reptilian 
ancestors gradually developed character-
istics typical of the mammals of today, 
firstly giving rise to a group of very 
primitive furred animals which were in-
sect eaters and laid eggs. An early 
branching of this stock produced the 
platypus and ant-eater, while from a later 
offshoot have descended the higher mam-
mals which evolved means for bringing 
forth active young. 

Lowliest members of the class of 
furred animals known as mammalia, to  

which man also belongs, the platypus and 
spiny ant-eaters are the sole surviving 
representatives of their order, termed the 
Monotremata. The word monotreme, 
meaning single opening, refers to the 
single vent or outlet common to both the 
organs of generation and elimination, a 
feature shared with birds, reptiles, and 
amphibians, with which is correlated the 
egg-laying habit. However, excepting 
only that active young are not born, 
monotremes possess all the characteristics 
of mammals, such as the furry covering 
and suckling of the young, which so defi-
nitely separate them from the other back-
boned creatures such as birds, reptiles, 
and fishes. Furthermore, the platypus, 
though leading an amphibious existence, 
possesses a diaphragm separating the 
chest from the abdominal cavity, and 
breathes ordinary air as do whales and 
all other mammals. 

Whatever the actual history of their 
origin, these furred egg-layers are true 
mammals and the laying of eggs is due 
either to the retention of a primitive 
habit or to an adaptation to their peculiar 
mode of existence. It is easy to say so 
now, but imagine the flutter in the scien-
tific dovecotes of England when the first 
platypus arrived, probably as a badly 
preserved skin ; indeed, no other animal 
has caused greater controversy, some-
thing of which is sketched below. 

The platypus, which has been called 
duckbill, duckmole, and even watermole, 
was apparently first observed by colonists 
of New South Wales in 1797 on the 
banks of the Hawkesbury, according to 
the following extract from Collins' New 
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The beautiful Hawkesbury River in New South Wales flows through the 
region zn which the platypus is found. 

South Wales, probably referring to the 
first specimen captured: "The kangaroo, 
the dog, the opossum, the flying squirrel, 
the common rat, and the large fox-bat 
(if entitled to a place in this society), 
made up the whole catalogue of animals 
that were known at this time, with the 
exception which must now be made of 
an amphibious animal, of the mole spe-
cies, one of which has been lately found 
on the banks of a lake near the Hawkes-
bury . . . the most extraordinary circum-
stance observed in its structure was, its 
having instead of the mouth of an ani-
mal, the upper and lower mandibles of a 
duck. By these it was enabled to supply 

itself with food, like that bird, in muddy 
places . . . while on shore its long and 
sharp claws were employed in burrow-
ing ; nature thus providing for it in its 
double or amphibious character." Collins' 
work was not published until 1802, but 
was written in diary form so that the 
above was probably the first written ac-
count, though not the first published. 

So strange did the creature then seem 
to scientists that one gave it the name 
paradoxus, and a veritable paradox it 
must have seemed, with its furry mam-
mal's coat, duck-like bill, and webbed 
feet. Fortunately for the sanity of those 
unravelling these contradictory features, 



360 	 THE MID-PACIFIC 

the even more paradoxical fact that the 
platypus laid eggs and then suckled its 
young in the mammalian way was not 
then known. In fact the naturalists ap-
proached their task somewhat gingerly, 
the general feeling being summed up by 
Knox, the celebrated Edinburgh anato-
mist, writing in 1823: 

"It is well known that specimens of 
this very extraordinary animal when first 
brought to Europe were considered by 
many to be impositions. They reached 
England by vessels which had navigated 
the Indian seas, a circumstance arousing 
the suspicions of scientists, aware of the 
monstrous impostures which the artful 
Chinese then practised on European ad-
venturers—t h e s e oriental taxidermists 
were quite notorious for their skill in 
constructing non-existent animals for 
sale to credulous seamen, such as the so-
called 'eastern mermaid,' to be seen occa-
sionally in curiosity shops to this day, 
consisting of the forepart of a monkey 
skillfully stitched to the tail of a fish." 

However, in 1802, complete specimens 
dissected by the great anatomist Everard 
Home proved beyond all doubt the exist-
ence of the quaint creatures, and then 
ensued a struggle for additional material 
for study, and a controversy which raged 
for nearly a century. Was the platypus 
a true mammal, or should it be placed in 
a separate class of backboned animals ? 
This was long debated until eventually 
it was properly placed in a sub-class of 
the mammalian group containing all the 
f u r r e d, milk-suckling, air-breathing, 
warm-blooded vertebrates. Such conclu- 
sions, however, were not reached without 
much argument, about it, and about, as 
Omar would say. Even the French argued 
excitedly with each other, and their fel-
low naturalists across the channel, thereby 
placing a severe strain upon the "entente 
zoologicale." 

The discovery of the mammary or 
milk-secreting glands in 1824 by Meckel, 
a German anatomist, added to the furry 
covering, should have settled the mam-
mal question, but the Frenchman Geof- 

froy, quite undaunted, returned to do 
verbal battle. The platypus, he said, was 
not a mammal because certain organs 
showed it to be an egg-layer ; it was not a 
bird, having neither wings nor feathers ; 
nor was it a reptile for the blood was 
warm and the lungs were separated from 
the abdomen by a diaphragm. In short, 
he said it was a mammal without the 
mammalian characters, therefore the 
platypus should have a class to itself. No 
wonder that confirmation of the milk-
feeding apparatus upset the French sci-
entist, and it is amusing to relate that in 
a despairing effort to disprove the idea, 
Geoffroy declared they were merely the 
so-called milk-glands of whales, then be-
lieved to secrete not milk but a substance 
which thickened in the water and was 
then devoured by the young. After elab-
orating this explanation, Geoffroy was 
unfortunate enough to secure a nursing 
porpoise and found that the glands ac-
tually secreted milk, which those of the 
platypus were proved to do in 1832. It 
must be admitted that the uncertainty 
regarding the platypus was contributed to 
by the fact that both it and the spiny ant- 
eater are devoid of teats by which the 
young of marsupials and all other mam- 
mals are suckled, the milk actually oozing 
from pore-like openings and being licked 
up by the juveniles. Where the early 
workers were most misled, however, was 
in the failure to realize that while primi-
tive characters are retained by the mono- 
tremes, many of the paradoxical features 
are adaptations to environment, rather 
than primitive or degenerate ; thus in the 
platypus the webbed feet and the highly 
sensitive duck-like bill are adapted for 
aquatic life. 

Identity as a mammal being settled, 
there arose the i n t r i gu i n g question 
whether eggs were laid or not. The great 
Professor Richard Owen believed the 
young were hatched within the parent, 
whereas Geoffroy rightly contended that 
eggs were actually laid. In spite of a 
published report that two white com-
pressible eggs had been found in a box 
imprisoning a platypus overnight, the 
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matter was debated hotly for more than 
eighty years. The question was not set-
tled finally until 1884, when W. H. Cald-
well, a Cambridge zoologist who came 
out especially to investigate the reproduc-
tion of marsupials and monotremes, ob-
tained eggs of both platypus and "por-
cupine" in the Burnett River district of 
Queensland. This fact was announced to 
the scientific world dramatically by cable 
sent by Caldwell to the British Associa-
tion for the Advancement of Science 
then sitting at Montreal. 

As to the kind of egg laid by the platy-
pus, there was originally much confusion, 
largely based upon an aborigine's state-
ment reported in 1822 that the animal 
laid eggs "about the size, shape, and color 
of those of a hen." Although this error 
may have been clue to a misunderstand-
ing, subsequent accounts were distinctly 
"henny," except on one occasion when 
the eggs of the common long-necked tor-
toise from a sandbank on the Hawkes-
bury were attributed to the platypus. 

Actually the monotreme eggs are 
rounded and barely three-quarters of an 
inch in diameter, and the shells are not 
brittle like those of birds, but composed 
of a tough leathery substance, known as 
keratin, which forms the tough covering 
of the eggs of many reptiles, and is also 
the basic substance in the egg-shells of 
birds. Soft, compressible, and of a dirty 
white color, two eggs are usually laid by 
the platypus, though single ones and 
occasionally three are found, of ten 
sticking together after they are laid. A 
single egg is laid by the spiny ant-eater 
and carried in the temporary pouch of 
the female until hatched. 

Primitive relationship is shown in that 
the eggs are large-yolked like those of 
reptiles, and in the total lack of any pre-
natal union of the blood-stream such as 
exists in a primitive way in some reptiles, 
and in all marsupials. Owing to the in-
complete nature of the "navel-cord" con-
nection marsupials are born in a rela 
tively undeveloped condition, and so in  

the monotremes there is nothing bird-like 
about the eggs, which merely anticipate 
ordinary mammal birth, at an earlier 
stage than marsupials, owing to the em-
bryo being nourished solely by the egg 
contents. 

In the past it was supposed that mono-
tremes had close reptilian affinities be-
cause of the poison-spur in the platypus, 
and repeated assertions were made that 
they were cold-blooded animals, or with-
out a constant body temperature. Though 
relatively low, however, the difference of 
blood temperature from that of other 
mammals is not as great as supposed, 
while there is no reason to regard the 
poison gland and spur of the platypus as 
showing any physiological affinity with 
venomous reptiles. 

Usually dentition provides the most in-
structive fossil evidence, but in the mono-
tremes the teeth have degenerated and it 
is in the skeleton one finds structural 
links with early reptilian ancestors, and a 
marsupial feature which must be a relic 
of that early mammalian parting of the 
ways. 

One distinctive feature of the skeleton 
is the presence of a T-shaped bone (epi-
sternum or inter-clavicle), the stem of 
which articulates with the breast-bone, 
while the cross-piece is in close relation-
ship with the collar-bones ; this bone does 
not occur in other mammals save as an 
obscure vestige in certain examples, but 
is well-developed in most reptiles. An-
other characteristic feature is a bone 
( the coracoid) amongst those supporting 
the forelimb, similar to that of the lower 
air-breathing vertebrates, which in all the 
higher mammals is reduced to a mere 
vestige. The most striking skeletal fea-
ture in common with the marsupials is 
that the monotremes have the character-
istic epipubic or "marsupium" bones jut-
ting out from the pelvis. These are com-
monly supposed to aid in supporting the 
pouch, but that this is their function is 
doubtful, for they are equally developed 
in both sexes. They are possibly a heri-
tage from reptilian ancestors, in which 
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they were associated with the abdominal 
muscles. 

The skull is peculiar in that the con-
stituent bones become fused compara-
tively early, the surface assuming a 
smooth polished appearance. In this re-
spect as in the form of the snout, the 
platypus and ant-eaters are superficially 
birdlike, though the resemblance is ac-
tually not close, and the skull, although 
possessing certain reptilian features not 
shared with higher mammals, is very 
definitely mammalian. 

The brain falls short of the normal 
mammalian standard in some respects, 
but not much more so than the marsupial 
brain, and although there is no essential 
difference in brain structure between the 
platypus and ant-eater, there is a great 
difference between the two in brain de-
velopment. The cerebral hemispheres, 
seat of higher brain activities, of the ant-
eater are larger and much more highly 
organized, due doubtless to the wide dif-
ference in habits. The apparatus of the 
sense of smell is rather highly developed 
in the ant-eater and much less elaborate 
in the platypus, the comparatively cir-
cumscribed environment of the latter not 
calling for as much intelligence as in its 
more freely roving relatives. Making up 
for the deficiency of sense of smell the 
leathery bill of the platypus is charged 
with minute nerve papillae, which appear 
to involve a specially refined sense of 
touch, which, beneath the water and in 
subterranean tunnels, is probably more 
useful than either sight or smell. 

The platypus is confined to the region 
of Australia lying east of 138 E. long., 
possibly excepting Cape York, and to 
Tasmania ; the westernmost occurrence 
known is the Leichhardt River, North 
Queensland, and the Murray, Onkapa-
ringa, and Glenelg Rivers, just within 
the borders of South Australia. Accord-
ing to that well-known authority, Mr. 
Harry Burrell, in his famous work, "The 
Platypus," they inhabit a varied range of 
waters, from clear, icy, rapid, alpine  

streams, to a height of 6,000 feet on the 
Kosciusko tableland, to the warm, rather 
turbid waters of the Queensland coastal 
plain, and from large lakes to small 
waterholes. 

Though the general appearance is well 
known, it may be stated that the adult 
males attain to about two feet, the tail 
accounting for five or six inches, and the 
coat is of velvety umber-brown fur 
above and from greyish-white to yellow-
ish-chestnut below. The snout is super-
ficially not unlike a duck's bill, but in-
stead of being horny, in life it is soft, 
moist, and of leathery but flexible skin, 
so charged with nerve endings that it is 
a highly specialized sense-organ, replac-
ing the whiskers of non-aquatic mam-
mals. This peculiar muzzle is admirably 
adapted for nuzzling in submerged slush, 
like a duck, in search of food, which con-
sists of immature molluscs, small prawns, 
aquatic insects and their larvae, and 
worms, the food being taken in with 
much mud and sand, which appears es-
sential to mastication. Time below while 
feeding averages about a minute, and a 
similar time is spent chewing the catch 
at the surface; it is usually supposed that 
the food is first shovelled into the cheek-
pouches, but for various reasons Burrell 
considers the pouches to be used rather 
for holding the grit employed in mastica-
tion, and aiding in the sifting process. It 
is pointed out that large prey, such as 
adult shrimps, cannot possibly be pouched 
whole, and must be carried to the sur-
face. There is no ear-lobe, and both the 
eye and ear are completely enclosed 
within a facial furrow during submer- 
gence, when the sense of touch alone 
appears to be fully functioning, though 
above water the hearing is acute and the 
eye perfectly placed to observe the slop-
ing banks above. 

The fore-foot is both the main swim-
ming and burrowing organ, providing a 
unique example amongst mammals of a 
sort of reversible adaptation for very 
diverse functions ; on land the portion of 
the web, extending well beyond the claws 
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when swimming, is folded back under the 
palm so that the stout claws can be used 
in burrowing and walking. The webbing 
of the hind-foot does not extend beyond 
the bases of the claws and the member 
is scarcely used in swimming, though pro-
viding the main thrust on land. 

Aquatic habits having rendered a 
pouch superfluous and the body compara-
tively defenceless, the tunnelling habit 
has been adopted to provide shelter and 
the burrows are of two distinct kinds. 
There is a resting burrow, or general 
living quarters occupied by males or f e-
males separately, and quite apart from 
the more elaborate nesting burrow con-
structed by the female alone, wherein her 
eggs are laid and the young reared. The 
low-arched breeding tunnel roughly con-
forms to the body, the length of the bur-
row averages from fifteen to sixty feet, 
the average distance underground is fif-
teen inches and, contrary to popular be-
lief, the entrance is above water, the 
occasional under-water one being due to 
change in the water level, the normal 
nesting-burrow entrance being from 
about four to twelve feet above water. 
The nests may be constructed of grass 
and gum leaves, thin willow switches, 
or reeds frayed out by the animal's jaws. 

The period of incubation is not defi-
nitely known, though estimated by Bur-
rell to be about fourteen days, and pos-
sibly less ; his experiences also suggest 
that the mother does not leave the nest 
between the time the eggs are laid and 
the young are able to suckle. During in-
cubation it is supposed that the mother 
holds the eggs, as she does the newly-
hatched young, in the middle of her 
curled-up body, thus accounting for fre-
quent cohesion of the eggs ; this embrace 
of the young naturally brings them in 
proximity to the breast, where their 
spasmodic movements stimulate the flow 
of milk which is exuded from enlarged 
pores and sucked from the skin. On re-
tiring to lay, the female plugs the burrow 
behind her with from about three to nine 
barriers of soft earth averaging from six  

to eight inches in thickness and tamped 
firm by pressure with the tail, which is 
often bare above as a result ; this cunning 
device of barriers, which so frequently 
misled early investigators, provides pro-
tection from enemies and ideal brooding 
conditions, and is not merely to resist 
flooding, as the nest is higher than ordi-
nary flood levels. 

Abroad mainly in the early morning 
and late twilight, the platypus normally 
feeds twice daily, and is not so generally 
aquatic as its structure suggests, the time 
in the water probably averaging less than 
two hours out of the twenty-four. The 
only means of attack or defence is pro-
vided by the sharp, curved, hollow ankle-
spur of the males, through which poison 
manufactured in a gland in the thigh is 
injected when the spur strikes into flesh. 
There is, of course, no reptilian affinity 
in this apparatus, though symptoms re-
sulting are said to resemble those of non-
fatal snake-bite and fatal results ensue 
with small animals, injection of varying 
doses causing a maximum effect of death 
in ninety seconds in rabbits. 

The spiny ant-eaters of the mainland, 
Tasmania, and New Guinea are the near-
est living relatives of the platypus, shar-
ing with it the distinction of being the 
only furred animals which lay eggs. The 
name "porcupine" is very inappropriate, 
as the true porcupines of Europe and 
America are really rodents, more closely 
related to rabbits and rats than to mar-
supials and the lowlier egg-layers. Spiny 
ant-eater is the most suitable name, refer-
ring to the protective covering of quills, 
which are really developed from greatly 
enlarged hairs, and to the natural food. 
which consists mostly of ants. The food 
is obtained by the rapid thrusting out of 
the long sticky tongue, to which ants and 
other small insects adhere, the snout 
being slender and pointed instead of flat-
tened like that of the platypus, thus pro-
viding a good example of how different 
habits mold the appearance of closely 
related animals. 

The spiny ant-eaters are not tunnelers 
and differ from the platypus in that the 
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female carries its egg in a pouch which 
forms during the b r e e ding season, 
wherein the egg hatches and the young 
one is carried until the spines become 
troublesome; it was once supposed that 
the parent placed the egg in the pouch, 
but Burrell points out the unsuitability 
of the paws for this action and suggests 
that the supple body enables the egg to 
be laid directly into the pouch, a possi-
bility supported by the finding of excre-
ment therein. Later on the young one is 
left in some hiding place, the mother re-
turning to stickle it with milk, in a man-
ner similar to that of the platypus. 

As protecting burrows are not con-
structed, nature has provided this slug- 
gish and otherwise defenceless creature 
with an armory of sharp spikes, like an 
animated pin-cushion, so that when 
curled up tightly the soft underparts are 
entirely protected. They also have a re-
markable,capability of clinging tightly to 
the ground and digging rapidly down-
ward into the earth if the surface is suit-
able, providing an excellent means of 
avoiding enemies, with the spines for 
rearguard action. This ability to sink 
rapidly into the ground is protective and 
not for obtaining food, and is made pos-
sible by the greatly enlarged claws, and 
extraordinary rotary action of the power-
ful limbs. 

Unlike the platypus, which has juvenile 
teeth, ultimately replaced by horny plates, 
teeth are completely absent at all stages 
in the ant-eater, their place being taken 
by numerous horny serrations on the 
back part of the tongue which work  

against hard ridges on the roof of the 
mouth in breaking up food. Considerable 
dirt is taken up with the meal and aids 
the stomach, which has lost the suitable 
glands for digestive function, to act as a 
gizzard in further breaking up the food. 
Although the ant-eater is said to make a 
savory dish when baked in coals (at least 
to aborigines), it seems to the author 
necessary first to cultivate the animal's 
indifference to formic acid. This opinion 
was formed after eating scones fried in 
its fat, one of the most bilious and trying 
experiences to which a collector can be 
subjected by an experimenting cook. 

Excepting some remains of two extinct 
species of ant-eater, and some of the 
platypus, from the Post-Tertiary (Pleis- 
tocene) deposits of Australia, the mono- 
tremes are not certainly known as fossils 
in any part of the world. The discovery 
in 1888 of true teeth in the young platy- 
pus was expected to reveal ancestral 
links, but, although the two largest teeth 
in each jaw are said to be analogous to 
molars in form, position, and function, 
the gaps appear to be so great between 
the dentition and that of any known 
mammalian type that there can be no 
presumption of real relationship until the 
discovery of closer points of comparison, 
or intermediate forms. 

Whether or not the missing mono-
treme links are ever discovered, it is for-
tunate that total protection of the platy-
pus, and the protective armament and 
lack of commercial value of the ant-
eaters, seem to insure the survival of 
these fascinating Australians for ages to 
come. 
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OYSTER AND CRAB CULTURE IN HAWAII 
By 

John Hardin Connell 

It is quite possible that sometime in the future Honoluluans will be 
feasting upon as delicious home grown oysters as ever came out of the 
blue waters of Chesapeake Bay. Several years ago small importations of 
the edible oyster were made from Chesapeake Bay and the Barrier Reef 
in Australia and placed in Kaneohe Bay,Oahu.'These plantings were made 
under the supervision of the Fish and Game Commission of the Territor- 
ial Department of Agriculture, 	and t he results are being carefully 
watched by H. L. Kelly, the director of this commission. 

Two years ago the waters of Kaneohe Bay were analyzed by Dr.Paul S. 
Galtsoff and found to be well suited, as to mineral content, for the 
successful cultivation of the edible oyster. Not only do the waters of 
this bay have the necessary mineral content, but they contain an abun-
dance of diatoms and plankton, the microscopic animal and plant life, 
upon which the oysters feed. 	 • 

Plantings, because of the lack of funds, have not been as extensive 
as they should be, in order to obtain commercial yields in a compara- 
tively short time. 	However, from the small plantings already made,it 
has been proVen that the oysters introduced have thrived and grown and 
to a certain extent have been producing spats,a spat being ayoung oys-
ter. To just what extent reproduction has taken place,it is impossible 
to estimate. 	For the first four or five days of its youthful career, 
the spat, or young oyster, floats in the water and may thus be carried 
by the currents a long distance beyond the spawning ground.All oysters 
may be glum, 	but the little spat has at least oyster, if not horse, 
sense, for, at the end of the five-day period,when the shell begins to 
form, 	it looks around for a permanent homestead and, sinking to the 
bottom, 	it attaches itself to a rock or any other suitable object it 
may find. Mr.Kelly states that these young oysters have been found at 
least four miles from the planting ground, showing how difficult it is 
to check up on reproduction. Then, no doubt, many of the spats are de- 
voured by fish before attaching themselves, 	another factor making it 
impossible to estimate reproduction.But it is encouraging to know that 
the edible oyster not only will thrive but will propagate itself in is-
land waters. 

We have been speaking of the edible oyster, 	but its first cousin, 
the pearl oyster, 	should be considered for a place in the commercial 
sun of the islands. This oyster is indigenous and should be cultivated 
for the mother-of-pearl which is used in the manufacture of buttons. 
Sometimes valuable pearls are also found in these oysters. 

As an experiment, June 10,1932, twenty-four mother-of-pearl oystel's 
were taken from Honolulu Harbor and planted under Mokapu Station pier. 
Measurements were taken June 17,1932, and again on December 17, of the 
same year, when it was found that the smaller sizes had made a growth 
of 79 per cent and the larger sizes a growth of 13 per cent. 	As this 
oyster is indigenous to island waters, 	the experiment would indicate 
that there is a profitable future ahead for the commercial development 
of the oyster shell industry. 

In speaking of shell fish, it will, no doubt, be a joyful surprise 
to all of those whose gastronomic pulse increases its beat at the mere 
mention of crab meat to learn that within the coming year perhaps they 
will be able to obtain island grown Samoan crabs in the markets of 
Honolulu. 

About six years ago this crab was imported from Samoa. 	So quickly 
has it adapted itself to local conditions that,after the next spawning 
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there May be a short season on this delicious crab.Already it is firm-
ly established in the waters around Oahu and Kauai. 

This crab attains a weight of four pounds or more,the meat being of 
fine texture and excellent flavor. 	It is reported that one cf these 
crabs was seen in island waters that weighed approximately nine pounds. 
Just think for a moment of the salads contained in this one crabs And, 
now, if you are equal to it,thinX of these crabs tipping the scales at 
eighteen p9unds, as they have been knOwn to do. Apparently, the Samoan 
crab has taken to its Hawaiian environment with enthusiaqm and has 
found the food supply just as abundant and just as nutritious as in its 
native island. (Honolulu "AdVertiser", March 5, 1933) 

PAN-PACIFIC UNION ENTERTAINS MIKIMOTO REPRESENTATIVE 

Last year Alexander Hume Ford, Director of the Pan-Pacific Union, 
interested Kokichi Mikimoto, "pearl king of Japan", in visiting Hawaii 
for the purpose of a survey to determine the possibilities of oyster 
pearl culture in the Islands. Mr. Mikimoto promised to spend two weeks 
in Hawaii in May, 1933, en route to the Chicago World's Fair, and pre-
sented Mr. Ford with a motion picture film, of pearl oyster culture in 
Japan. Later on his son-in-law, Reikichi Yokohama, was entertained.at 
the Pan-Pacific Club on his way to Los Angeles to establish a branch 
store of the Mikimoto firm. Former Governor Wallace R. Farrington pre-
sided, and a group of interested scientists gathered to see the sample 
pearl oysters brought by Mr. Yokohama. 	The Board of Agriculture and 
Forestry kindly offered to cooperate in the proposed survey. 

At the Pan-Pacific Science meeting of April 1931,Dr. Paul Galtsoff, 
U. S. Government Fisheries Service, Washington, D. C., was the guest 
speaker and gave a talk on his survey of Hermes Reef,from which he had 
just returned. He had previously met Mr. Mikimoto in Florida, seeking 
a place near Miami where a pearl station might be established. 	A nd 
Dr. Galtsoff then began to ldok to Hawaii as the location of a possible 
pearling station. He wrote to the Pan-Pacific Research Institution,and 
it was at once arranged that the chairman of t he Pan-Pacific junior 
scientists, Northrup Castle, would accompany Dr. Galtsoff as a guide 
to the pearl lagoons of Pearl and Hermes Reef (1,000 miles northwest 
of Hawaii) with which Mr. Castle' was familiar. On his return,in an ad-
dress to the members of the Institution, Dr. Galtsoff announced that 
pearl oysters could be grown in Hawaiian waters. 

A further account of the pearl oyster industry is given in "The Ja-
paneSe American",New York City: Since ancient times the pearl has been 
treasured as one of the rarest of jewels.Because of its rarity, andthe 
difficulty in securing them only the wealthy of the earth could satisfy 
that love of the beautiful so characteristic of all women.In the last 
half century science has yielded up the secret of pearl culture,and to-
day women's most chaste and beautiful adornment is within the reachcfall. 

Forty years ago Kochichi Mikimoto sat on a black rock on the Shore 
of his native Gokasho Bay in the Miye Province, 100 miles south of No-
goya, on the Pacific coast. He dipped his foot in the warm,dark waters 
of the Japan current that washes the coasts in that region,and dreamed 
of pearls. 	There was nothing new about that for since generations on 
end men have been diving in that locality for wild pearls. The results 
of their labors though were meager, 	and the occupation fraught with 
great hazards. 	Mr. Mikimoto, then a very young man, saw that nature 
could be assisted by science in growing pearls,and a degree of certain-
ty assured as to the quantity secured. 

The dream unfolded and today his pearl industry plants 3,000,000 
pearl oysters annually,and the annual value of his production averages 
about •2,000,000. About 1,000 persons are employed in his enterprise, 
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including experts in all lines of business. Within the Empire of Japan 
alone he owns and operates eight large culture stations; 	and in the 
Isle of Palao in the Caroline Island he controls one station.Altogether 
the area of his nine stations covers 41,000 acres. 

Pearls are nature's way of protecting the little oyster against some 
irritant that finds its way inside its shell during its ten years of_ 
living. 	In the case of wild Oriental pearls, the irritant enters the 
oyster accidentally.In the "Mikimoto Pearls" it is placed there inten-
tionally by scientific methods. 

The Mikimoto pearls a re identical in every respect with those pro-
duced accidentally by nature and have the same spherical shape and high 
luster as the finest specimens of Nature's Orientals. 

When the pearl oysters are three years old_the healthiest and strong-
est are chosen and a seed pearl or tiny spherical piece of mother-of-
pearl is inserted inside the shell. This operation is done by experts 
between the months of May and November. The oyster immediately begins 
the secretion of nacre to shut itself off from the irritant. 

It takes at least seven years of such secretion before "Mikimoto" 
pearls have developed.At least 20 per cent of the oysters are lost by 
mortality in this interim. 	Of the number cropped, 20 per cent do not 
bear pearls.Of the 60 per cent that are fruitful,Mr. Mikimoto, because 
of his high ideal's in the development of his pearls,sees fit to market 
only five per cent. 	Only those with thick skins and fine quality go 
out into the world.He controls 80 per cent of the whole Japanese pearl 
industry. 

Many of the world's most prominent biological scientists have made 
exhaustive tests of the "Mikimoto Pearls" and have pronounced them to 
be real, genuine pearls in every sense of the word. Among the eminent 
scientists who have made these tests are Dr. David Jordon, of Stanford 
University, California; 	Dr. Charles A. Kofoid, of the University of 
California; Prof. Boutan, Prof. Jubin, and Prof. Dolfus of France; Dr. 
Fppler of Germany, and many Japanese biologists. 

Wild Oriental pearls have many enemies if they live a natural lifa. 
Among them is the red current,a microscopic insect moving in such thick 
masses that it suffocates anything it surrounds. Seaweeds and the oct-
opus, the star fish and hard-mouthed fish are other enemies. From its 
mouth the octopus secretes a poison that melts the oyster shell that 
it may devour it. 

Each shade of pearl ha s its special market among .t he women of the 
world. 	In Italy and Spain the women prefer darker tinted pearls; in 
France, England and America they like the rcsy-tinted pearls. Japanese 
women like silvery ones with a slightly pink sheen. 

The climate was in Mr. Mikimoto's favor, said Mr. Juso Seo, manager 
of the New York branch of K. Mikimoto. Even in mid-wlnter the tempera-
ture of the water must not be below 10 degrees Fahrenheit.The food con-
ditions for oysters on the southeast side of the main island of Japan 
are excellent. 	This locality too has been known since ancient times 
for its beautiful pearls. 

Mr. Seo, who came to this country first in 1327, was transferred 
from K. Mikimoto's London branch, when the business was enlarged. Al-
most immediately after graduating from the Tokyo Commercial College in 
1915, Mr. Seo was introduced to K. Mikimoto, who at once took him into 
his firm. Among the many organizations to which Mr. Seo belongs is the 
Masonic Lodge, in which he is a Shriner of the Mecca Temple.He belongs 
to that select group of wealthy Japanese in Port Chester, N. Y., where. 
he lives with his wife and a small daughter of six years. 
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THE PRIZED PEARLS OF INDUSTRY  
By 

Reggie Ellis, 
On Staff,”The Du Pont MagazinetT 

Styles, designs and colors of todayS products are continually chang-
ing to meet the public demand. When color swept into the bathroom,toi 
let seats, towels, hampers, towel bars,toothbrush handles and all oth-
er bathroom accessories instantly underwent a rejuvenation to make a 
more harmonious effect.And this wave of color was by no means limited 
to the sanitary field; fountain pens and toilet-ware, table knives and 
buttons have all been given that pearly effect which makes products so 
much more Salable than heretofore. 	After all, salability is the main 
thing shrewd manufacturers are constantly on the lookout for;that some-
thing to make products more attractive to bilyers. 

A material has been found that gives to manufactured products a 
pearly luster.The only substance that has ever met this need satisfac-
torily is the silvery substance deposited in the skin of many species 
of fish. 	When scrubbed off the scales, freed from foreign matter and 
suspended in water or other suitable liquid, it is ready for use. And 
when incorporated properly in a pyroxylin plastic material, 	it gives 
the beautiful lustrous mother-of-pearl effect that is now rapialy com-
ing into universal use in the manufacture of tolletware, toilet seats, 
fountain pens and a great variety of other products. 

Probably few people know how this effect is obtained. By way of ex-
planation, the material referred to is called pearl essence. In liter-
ature many vague references are made to its origin.Many books on pearls 
in sections on imitations, mention the use of "ground-up fish scales." 
As a matter of fact, fish scales themselves do not enter directly into 
the manufacture of pearl essence. The lustrous ingredient is obtained 
from guanin crystals, which are not found in the scales but are depos-
ited in the epidermis of the fish, parts of which adhere to the scales 
when they are removed. This epidermis is the source of the shiny crys-
tals, and their removal is the first operation in the manufacture of 
the essence. By far, the greater amount of the lustrous substance re-
mains on the fish and ismever removed. 

The scales are usually collected from -the fisheries and washed in 
soap and water, while still fresh. 	The next step is to scrub off the 
lustrous material from them.. This is done in a large agitator with a 
revolving member, like the old-fashioned ice-cream freezer. The crys-
tals are disengaged from the scales and, being lighter than water, 
float to the top, while the scales and dirt settle on the bottom. 

. Now comes the task of separating the lustrous substance from the 
wash water.For this purpose large revolving drum centrifugals are used, 
in which the liquid is thrown against the inside surface of the drum. 
The material thus collected is scraped out and put into a bath in which 
various chemicals are used as a degreasing agent.This removes the fat-
ty matter,and after twenty-four hours the sediment is centrifuged again 
to remove the water and chemicals of the degreasing bath. To the paste 
remaining, ordinary clear lacquer is added and because these crystals 
have a greater affinity for an organic solvent than for water, they go 
into the solvent, leaving the dirt, chemicals, and water behind.. The 
pearl essence thus obtained, when mixed carefully under close chemical 
control with other ingredients used in the manufacture of Pyralin,pro-
duces the beautiful pearly effect noticed on various kinds of articles 
today. 

As never before, we. are living in du age of color. Everywhere manu-
facturers are confronted with the problem of appealing to the public 
taste and of producing the type of merchandise that will of itself cre- 
ate a desire for its possession. 	Moreover, the success or salability 
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of an ever-increasing number of products depends almost entirely on 
the direct appeal made to the esthetic sense of consumers. 

Forward-looking manufacturers are saying, "Give us a material that 
lends itself to modern merchandising methods." Pearl Pyralin is being 
recognized more and more as this material. The adoption of mother-of-
pearl finish is the natural outgrowth of the desire for smarter look-
ing and more salable merchandise. 

The use.of pearl essence, which was formerly confined to the manu-
facture of imitation pearls and mother-of-pearl effects,has now entered 
practically every field that its lacquer vehicle embellishes.It is now 
recognized that the crystal of pearl essence, used in the manufacture 
of Pearl Pyralin,gives depth of color and brilliancy of color effects. 
A satin-like luster is obtained that formerly could only be achieved 
by individual artistry; 	in addition, new creations are obtained that 
were once strictly confined to Nature's own handiwork. Today, the most 
fastidious individuals can secure many of their personal articles and 
other necessities in creamy Pearl Pyralin finishes. And more and more 
people are buying _them. 

OYSTER CULTURE  IN CALIFORNIA  
By 

H. C. McMillin and Paul Bonnot 
On. Staff,"California Fish and Game" 

Oyster culture, which has been neglected in California for a long 
time,is being revived by several old-time oyster men. The introduction 
and propagation of exotic species of oysters in California waters was 
advocated a good many years ago. Dr. Townsend,in his report on Pacific 
coast shellfish, in the report of the U. S. Commissioner of Fisheries 
for 1889-91, says: 

"With evidence at hand of the propagation of our own oyster (0. vir-
einica) in California the introduction of foreign species seems super-
fluous; but Professor George Davidson and Mr. H. D. Dunn, of San Fran-
cisco, both of whom have resided" in Japan, have frequently spoken to 
me of the large oyster of Japan in connection with the subject of oys-
ter growing in California. Prof. Davidson sends the following note on 
this subject. 'The oyster I knew in Japan was found in the vicinity of 
Nagasaki. . . The oyster is there very large, full, and well flavored. 
I obtained some shells from Japan that were fully twelve inches long.' 
The introduction of oysters from Japan would probably not be difficult as 
a great many species of shell fish from that region are identical with 
California species." 

The eastern oyster (0..virginica) which Dr. Townsend mentions, was 
the basis of-extensive activity in San Francisco and T.omales bays for 
a long time. At first seed oysters were brought out,planted on the mud 
flats-and allowed to grow to marketable size. 	The eastern oyster was 
never successfully spawned in California, 	as the methods of culture 
were rather haphazard. Some years ago the growing of oysters from im- 
ported seed received a check. 	It was found that, instead of maturing 
into fat, healthy specimens, the oysters grew slowly and were thin and 
watery, and unfit for use. The reasons for this are still imperfectly 
known.The practice today is to ship full-grown oysters and merely hold 
them on the beds until such time as they can be marketed. 	The oyster 
supply of late years has consisted of these eastern oys tors in the 
shell, shucked easterns on ice, native oysteis (O.lurida) called "Olym-
pias" shipped to California from the State of Washington, and a few 
local natives. 

There are several reasons why it would be profitable for California 
to grow her own oysters. 	It is expensive to ship mature eastern and. 
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Japanese oysters for immediate consumption. Due to lack of space, the 
supply of Olympias is limited.California oyster growers have therefore 
started oyster culture in the state on a scientific basis. To date the 
work has been mostly of an experimental nature, but the results so far 
haye been more than justified. 

In 1914 Japanese seed oysters were first shipped to British Columbia. 
The shipment consisted of twenty boxes. In 1916,on the strength of the 
success in British Columbia, commercial planting of oysters was started 
in the State of Washington at Samish Bay. 	During the World War there 
were no importations of seed. In 1919 the business was resumed: It has 
spread along the coast of Washington and Oregon and is now being started 
in California. The results so far indicate that a valuable industry is 
being established. 	One thousand boxes of seed oysters per year were 
planted in the State of Washington between 1920 and 1926.As the demand 
for seed increased, the Japanese seed producers began to extend their 
operations. 

In 1925, the U. S. Bureau of Fisheries made a preliminary survey of 
the industry. One of the important problems which were brought to the 
attention of the importers mmigrOwers was the danger of imported pests. 
It was found that the oyster drills and other undesirable forms not 
only withstood the trip but were growing and reproducing in their en- 
vironment, 	while the oyster. failed to reproduce and the stock had to 
be continually replenished with new shipments of seed. Clean seed was 
an important factor and the Japanese government assisted the seed pro-
ducers in the development of the "hanging" method of spat catching. 

This system consists of long lines of posts set into the mud, with 
several strands of wire running from post to post, from which other 
wires hang down. 	On these hanging wires are threaded oyster, scallop 
and abalone shells, and on these the young oysters set. By this means, 
the surface available for oyster setting is greatly increased and, 
since the shells never touched the bottom, the oyster drill is practi-- 
cally eliminated, because it is a bottom form. 

As soon as the set was finished,the shells were taken from the wires, 
packed in boxes,and shipped to Washington on the decks of passenger or 
fast freight steamers. From the idea of hanging the spat collectors 
has developed a float to take the place of the fences. The floats can 
be used in deep water and after the spawning season maybe used to grow 
oysters for the local markets, using a portion of the seed which they 
have collected. 	After growing the oysters by this method for several 
seasons, it was found that when shells were strung on wires the spat 
set on both sides, 	and as the young oysters grew it was difficult to 
keep the shells far enough apart on the wires to allow for growth; and 
when the shells were bedded on mud flats a certain percentage of the 
young set were smothered. 	It was necessary, therefore, to develop a 
spat collector of small diameter from which the oysters could grow out-
ward in all directions. This led to the use of a half inch tarred rope 
which is wound about frames, generally in lengths of 150 feet,and sus-
pended from floats. As the spat grow outward from the center, there is 
plenty of room for all of them; and the Japanese growers estimate that 
they can mature 100 marketable oysters to one foot of rope. After ob-
taining the set,the ropes are looped or cut into suitable lengths, de-
pending 

 
 on the depth of the water.If the float is anchored where there 

is 8 feet of water at low tide,the ropes are 3 feet lohg. For shipment' 
to the United States, the ropes are slipped from the frames and packed 
flat in wooden boxes, four bunches or 600 feet tc the box, with layers 
of rice straw between to reduce chafing. The floats used in Japan are 
made of bamboo poles, floated on barrels. Recently a shipment of 243 
boxes of seed oysters on rope was put out in Elkhorn Slough, near Moss 
Landing, California. 

Similar floats were constructed to determine the feasibility of us- 
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ing this method. 

These floats are built by placing pine 2 x 4s on edge in the manner 
of the floor joists of a house.They are suitably braced and are float-
ed by six tarred steel druts. Each float is 32 feet wide (two 2" x 4" 
x 16t, spliced together) and 18 feet long (12 Joists 18" apart). 	The 
floats are strung together in batteries to suit local conditions. They 
are tied together by two i" steel cables which run from the anchors at 
each end, over the floats for the full length of the battery. A board 
catwalk acts as a spreader and a convenient and easy way to get from 
one float to another, 	and- two cross-wires between each float prevent 
twisting.Constant position is maintained by the use of flat cement an-
chors at each end of the battery and along both sides. Some 40 floats 
are now in operation at Elkhorn Slough under the supervision of Kuroki 
Miyagi, who came from Japan to put this method of oyster culture into 
operation in this country. 

This method of oyster farming has several advantages. A. maximum set 
of spat is possible to begin with, 	and after obtaining the set, the 
oysters can be left as they are and can develop to maturity without 
crowding. The growing oysters can be easily shifted from one place to 
another as local conditions change. The building up of a hard bottom, 
which was a prime requisite under the old methods of culture, 	is now 
considered unnecessary. It is unnecessary to confine oyster culture to 
any limited zone and the three dimensions of space in the Water may be 
utilized.The effect of pests is also reduced.The Japanese oyster drill 
is a bottom dwelling form and has no free swimming larval stages;there-
fore, it does no t come incontact with t he spat collectors hung from 
floats,and seed obtained in this manner can be imported with a minimum 
of danger. 

-OYSTERS  AT WILLAPA HARBOR 
By 

Guillermo Ablan 
On Staff, "The Philippine Review", Seattle 

The life of the oyster is one of the most amazing things in the 
world, and because of this fact, it is a very fascinating study. The 
growth of the oyster undergoes several stages, 	and the queer thing 
about the adult stage is that it loses its power of locomotion.The old 
oyster stays put in any place it settles unless removed. 

Some interesting facts about the Japanese oysters (Ostrea gigas), 
native of Japan and now profitably cultivated on the Pacific Coast of 

-the United States,will capture the imagination of anyone who will-take 
the trouble of visiting the oyster beds at Willapa Harbor, Washington. 
Acres of oyster clusters are cultivated in this harbor, and they pre-
sent a good opportunity to those who are interested in examining the 
life of the oyster for commercial purposes.The oyster clusters, rising 
like so many heads of cabbages packed so close together that it is 
hard work to walk through them,are interesting by themselves, but more 

-interesting is how they grow. 

The oysters at Willapa Harbor are cultivated and show remarkably ra-
pid growth cue to the favorable temperature of the sea water and the 
'abundance of plankton organisms necessary for their food. 	They begin 
spawning after they are more than a year old in July at a temperature 
of about 68 degrees F. Breeding oysters when opened are milky because 
of the milky looking fluid which they .exude at that time.A drop of the 
milk of the female as magnified under the microscope is composed of 
millions of minute eggs usually spherical,oval or pear-shaped, that of 
a male of an incalculable number of extremely small spermatozoa. • Es-
timates of American investigators show that a female oyster contains 
from 16,000,000 to 107,000,000 eggs, depending upon the size and the 
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species. 

At spawning time the eggs of the female and milt or sperm of the 
male are cast out into the water.Out of the million of eggs which ar.e 
fertilized in the natural state, 	very few develop, due to physical or 
biological causes. The unfertilized eggs die and disintegrate. 

Where the sperm drifts or swims by violent flapping of its tail to 
penetrate the non-mobile egg, the act of fertilization begins the life 
cycle of the oyster. The sperm infuses new life and vigor. This is the 
only Means of carrying over the hereditary qualities of the male parent 
to the offspring. After fertilization has taken place, the impregnated 
egg divides again and again, forming a cluster of many tiny cells. In 
the course of a few hours of development, cilia appear on the develop-
ing young oyster.This is known as the trochophore stage.With the cilia 
it is able to swim while being drifted about by ocean currents and ti-
dal winds. This embryo develops a pair of tiny shells.These shells grow 
larger and heavier and finally the young spat drops to the bottom to 
attach itself to any clean surface of stones, rocks, shells, tiles, 
wood or bamboo stakes. After it has attached or fixed itself to any of 
the cultch it entirely loses the power of locomotion. 

The oyster, because of its fixed position is unable to go to search 
for its food. It is also defenseless from its enemies. However, nature 
has equipped it with the pcwer of obtaining food from t he water in 
close proximity by the closing and opening of its shell. 

The facts Mentioned above point out certain problems which would 
confront an oyster culturist or anyone who intends to raise oysters as 
a source of food in the Philippines. 

Through artificial propagation of our Philippine oysters, 	we can 
raise more for food and utilize the suitable areas for their culture: 
Lewis Radcliff,deputy U. S. Commissioner of Fisheries, stated that the 
application of the same amount of labor and degree of attention to wa-
ter areas as to land areas, water-areas can be made to produce regular 
returns from the standpoint of productivity, the five species of oys-
ters thriving in our Philippine waters, as,mentioned by Hanley and Art-
emus I.ray, could be tried for artificial propatation.The species men-
tioned are Ostrea mytiliaides, Ostrea echinata, Ostrea orientalis, Os-
trea pyxidata, and Ostrea palmipes. 

Besides these species, we have two other species of mother-of-pearl 
oysters, namely Margaritifera maxima,the gold edge and silver lip, and 
Margaritifera margaritifera, the black lip type. The pearl oyster 'beds 
of the Philippines extend from Sibutu Pass to Basilan Straits, 	and 
roughly cover an area of about 15,000 square miles. 1. Florencio Tava-
lera, of the Philippine Bureau of Science, in his survey of the Pearl 
Fisheries of Sulu, mentioned nine pearl beds in this region: Basilan, 
Pilas, Samales, Pangutarang, Jolo, Laparan, Tapul,Tawitawi and Sibutu. 
These oyster beds could be made more productive by applying the method 
of Kochichi Mikimoto, the pearl king of Japan, who spent 23 years on 
pearl experiments. 

ZOOGEOGRAPHY  

The following reference appears in an essay on the Zoogeography of 
the Pacific Islands,by Karl Patterson Schmidt,leader of the Scientific 
Section of the Crane Pacific Expedition: 

The Fiji Islands present the first considerable landmass encountered 
in crossing the Pacific to the westward. There is important geological 
evidence, primarily the presence of metamorphic and ancient sedimentary 
rock, to indicate that they may be an eastern outpost of a former land 
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area of continental proportions, or at least with continental connec-
tions, whose breaking up has left New Zealand and New Caledonia, as 
well as New Guinea and the Solomon Islands. 

The evidence from the Fijian animal life affords considerable sup-
port to the hypothesis of continental origin.It is much richer in every 
group than that of the uniform small islands of Polynesia. Mammals, to 
be sure, are still absent, with the exception of the somewhat problem-
atic rodent, Rattus exulans, which is said to,inhabit various of the 
archipelagos of the Western Pacific,and of the several species of bats. 

There are frogs of two kinds, the first to be encountered since 
leaving the mainland cf South America.Snakes of four species, a blind-
snake, two boas, and a poisonous elapid, afford equally striking evi-
dence of a change in the nature of the fauna. 

No less remarkable are the large iguanid lizards of the genus 
Brachylopus,which is allied to the land iguanas of the West Indies and 
the Galapagos. Another large lizard, an agamid, reaches the Fijis from 
New Britian. 	In addition to these novelties (from a Polynesian view- 
point) there is a whole series of species of lizards of the skink fam-
ily- which range widely through the islands eastward of New Guinea, 
reaching the Fiji Islands, but extending no further. 

This variety of amphibians and reptiles gives a plainly continental 
aspect to the Fijian fauna, especially by contrast with the Polynesian 
poverty, and some other groups of land animals,especially the mollusks 
and the insects, are similarly developed. 	The absence of mammals may 
be interpreted here as in New Zealand, 	as an indication of separatkn 
at an extremely early date. 	The iguanid lizard suggests an age about 
equivalent to that of the separation of the West Indies from the Amend,- 
cas and of Madagascar from Africa,since both these areas support rela- 
ted forms. 	Brachylophus need not be derived from the Americas, since 
the Madagascan iguanid lizards as well as fossils from th e Eocene of 
Europe, 	prove that this family formerly had a wide range in the Cl 'd 
World, 	where it is now extinct except for the relicts in Madagascar 
and the Fijis. 

The insolubility of such a problem of continental connection with-
out geological date is evident when the considerations contrar, to the 
hypothesis of continental derivation of the fauna are examined. In New 
Zealand, the single genus of frogs (Liopelma) is a representative of 
the family Ascaphidae, otherwise known only from western North America. 
These are unmistakably the most primitive of all the frcgs,and so bear 
out excellently the hypothetis of a land connection cf New Zealand too 
ancient to have brought mammals with it. 

The Fijian frogs, on the other hand,are representatives of the most 
modern family of frogs, the Ranidae (and are only slightly distinct 
from allied Solomon Island forms). 

There are neither primitive mammals nor extraordinary flightles s 
birds in the Fijis to link up the fauna with that of Australia or New 
Zealand. 	New Caledonia lacks not only mammals but frogs as well, and 
the same is true of the New Hebrides, much closer to continental Aus- 
tralia than the Fijis. 	Extinction must be supposed to have played a 
large part in the impoverishment of all these insular faunas if their 
continental origin is to be maintained. 

The continental origin of these west Pacific Islands is on a wholly 
different footing than the various suppositions of connection of New 
Zealand and Australia with South America, or with Antarctica, and even 
a wholly inadequate proof of the land connection from Asia to the Fiji 
Islands would not contribute evidence in favor of such trans-pacific 
land bridges. (From "The Fiji Times and Herald", September 13, 1031) 
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"UNCLE SAM'S REINDEER" BIG HELP TO ALASKANS  

How reindeer represented actual physical salvation to the native 
Alaskans was told in a radio talk given in Washington by Dr. W.B. Bell 
of the Bureau of Biological Survey, 'U. S. Department of Agriculture. 
The talk was arranged by Science Service and sent out over the network 
of the Columbia Broadcasting System. 

To Sheldon Jackson, early missionary to the people of Alaska, Dr. 
Bell gave the credit for the inspired vision and the practical sense to 
foresee and to provide for the needs of these poeple. 

The Alaskans had lived a precarious and often pitiable existence as 
hunters, depending for food and clothing upon the wild animals they 
could take. 	The game supply was dwindling, and the migrations of the 
native carabou were never certain. • All this made the securing of an 
always meager food supply ever more and more difficult.Frequently whole 
villages of men, women, and children had to face privation, and many 
perished miserably from slow starvation or disease induced by the lack 
of food. Conditions were steadily growing worse.Then the white men in-
vaded the land and with their improved weapons, they further depleted 
the available game supply. 

Dr. Bell said, "Sheldon Jackson saw and understood.Combining Chris- 
tian charity with practical sense, 	he foresaw that the only hope for 
the deprived and destitute people of Alaska was a more dependable source 
of food and clothing. 

"He thought of the reindeer. People of northern Norway,Sweden,Fin-
land,Russia, Siberia and other arctic and subarctic lands had long beet 
raising these animals, in a state of semi-domestication, and had found 
them a source of physical salvation. 	The caribou had found suitable 
food in the native forage of Alaska, and Jackson reasoned correctly 
that. the closely related reindeer would also thrive there if introduced 
and properly cared for. 

"It required prophetic vision for him to conceive this plan of bring-
ing reindeer across from Siberia in,orderto transform the native people 
of Alaska from huntsmen to animal husbandmen. . . . As a result of all 
this earnest work, 	he realized his vision. Ten animals were brought 
over from eastern Siberia in 1891; in 1892, 171 more. By 1902 a total 
of 1,280 reindeer had been successfully landed on Alaskan shores. 

"Then came the task of training the native people of Alaska to care 
for the reindeer properly and to utilize the animalsin providing them-
selves with food and clothing. Patiently and persistently, Jackson and 
those he had interested had to train the people away from their precar- 
ious reliance upon wild game. 	For teachers they got some men to come 
over from Lapland. 

"The reindeer found the lush browse and other vegetation of Alaska 
well suited to their needs. They multiplied by -thousands and soon were 
providing meat for food and skins for clothing and to a limited extent 
were replacing husky dogs in drawing sledges. 

"But as time passed and the animals increased in numbers,the.crude, 
often inhumane methods and practices introduced by the Lapland herders 
began to show serious defects. The animals were slowly but surely de-
teriorating in character and decreasing in size.Certain of the grazing 
ranges were overstocked, 	and their productive capacity was seriously 
depleted. 

"Under authorization of CongreSs,the Bureau of Biological Survey of 
the United States Department of Agriculture began investigational work 
in 1920. 	It has made steady progress since that time, in cooperation 
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with the Alaska College of Agriculture and School of Mines. 	Laws and 
regulations relating to reindeek management are administered by the 
Governor of the Territory of Alaska, acting through the United States 
Department of the Interior. The Biological Survey, working in coopera-
tion with the College of Agriculture and School of Mines of Alaska, is 
responsible, under acts of Congress, for conducting research as to the 
grazing resources of the Territory, methods of feeding, and such rein-
deer management as will maintain the forage production on a sustained 
yield basis." 

POI MAKING TODAY  

The singing, chanting Hawaiian poi makers are fast passing. Poi is 
made today to the accompaniment of whirling machinery and the shouts of 
businesslike Chinese. 

The growing of taro commercially, once entirely in the hands of Ha-
waiians, has also passed into those of other races. 

Nor is this all. Charles Liu, Chinese-Hawaiian poi inspector of the 
city and county of Honolulu, believes that the Hawaiians are eating less 
poi these days, while other races are eating more and more of it. 

The poi has its beginning in fields of green taro largely concen-
trated on the windward side of the island. Dry land taro is grown on 
the island of Hawaii, but all on this island is wet land taro. In most 
places on the windward side, it matures in 14 to 18 months. 	In Manoa 
Valley, where some is grown, it takes 18 to 22 months to mature. 

Approximately 600 acres on this island are devoted to the crop com-
mercially, of which nearly 80 per cent is cultivated by Chinese and 15 
per cent.by Japanese, Mr. Liu estimates. 

Wong Hin, owner of the Oahu Poi factory; is the largest grower,with 
about 220 acres, followed by See WO Co.,with 110 acres and the Honolulu 
Poi factory with 65 acres. 

"Wong Hin plants four varieties of taro: piialii, pikokea, pike,ha-
puupuu; and is experimenting with a fifth, makaopio,"says Mr.Liu. "See 
Wo Co. plants piialii, piko, and pikokea. Other varieties grown c„om-
mercially are known as ipuolono, kaolea, kaieleele, lauloa,haakea,apu-
wai, palaite and lehua. In all,there were more than 150 varieties cul-
tivated by the Hawaiians. 

"The red poi manufactured by the different factories is made from 
the piialii taro and not from the lehua, as often thought. It is most 
in demand at present. 

"The lehua taro is very rare because it 
although a short time ago the Waimea poi 
ments of it from Kauai. It was the first I 
inspector." 

Taro must be carefully cultivated, because the 
often due not so much to the manufacture as to the 
Taro, like butter, will take on contaminating odor 
taro grown in an old fish or duck pond will taste 

After the soil has been prepared, it is watered 
stand for two days. 	Then it is made into mounds 
high and the shoots planted on each little elevati 
potatoes are planted. The mounds are kept moist at 
ten the entire field is flooded, 	the water cover 
part of the bottom of the stem. 

is hard to raise locally, 
mill received several ship- 
had seen since I became poi 

difference in poi is 
quality of the root. 

s,and it is said that 
of fish or ducks. 

well and allowed to 
six to eight inches 
on, 	much as sweet 
the bottom, and of-

ing the mounds and a 
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The plants sometimes reach a height of two feet, 	but as the vege- 
table matures,the plant shrinks,with the root taking the vitality from 
the stem and leaves. 

Practically the entire income from the taro fields is in the root of 
the plant, although the young leaves are sometimes sold as luau. The 
stem is known by the Hawaiians as haha and is cooked by them with salt 
salmon, but it enjoys a limited sale commercially. 

From the fields,the taro goes nowadays to a poi factory, instead of 
to the polished koa poi board and stone pounder that was the pride o f 
the ancient Hawaiian home. 	At the factory, it is steamed in a. boil- 
er, which has a capacity of 60 sacks of taro roots or more. It is then 
rinsed off with cold water, cleaned, scraped and pared. 	Next it is 
ground in a grinder especially manufactured on the mainland for the poi 
factoriet of Hawaii. 	It comes from the grinder to a poi mixing board 
where it is churned up with a little water. 

Niue poi factories are in operation in Honolulu,six by Chinese, one 
by a Korean,one by a Japanese,and one by a Chinese-Hawaiian.The c oun-
try districts have four poi factories. . 

The making of poi is regulated by law, 	and sanitation is enforced 
through the regular visits of the poi inspector.The rules provide that 
the taro must be thoroughly.  cooked, properly peeled and cleaned, and 
ground to the finest grain. The grinder machinery must be taken apart, 
washed and dried after each days grinding. Blades are examined month-
ly, because it has been found that 40 per cent of the lumpy po i is 
caused by improper blades. All other implements must be cleaned before 
and after using. 	Two poi samples are collected monthly from each 
city factory, and once every three months from the country factories, 
and taken to the office of the food commissioner for residue and solid-
ity analysis. Dealers of poi and restaurants serving poi are.also in-
spected at intervals. 

This is more of a task than might be suspected, because in the city 
there are 127 places where you may buy poi to take home, and 77 cafes 
and restaurants where you may order it served.In addition,two Honolulu 
hotels serve poi each day. The rural districts report 16 dealers, one 
cafe and one restaurant handling the Hawaiian staff of life. 

Mr. Liu's report for the siximonths ending June 30 showed the rural 
district factories manufacturing 92,175 pounds of poi and the city fac 
toriesa total of 3,017,283 pounds,against 3,113,109 pounds manufactured 
during the same months of 1931. The decrease in consumption since last 
year is due to depression, Mr. Liu says. 

"Rice is cheaper than poi, and so people living on a small budget 
have turned from poi to rice," he explains. "The prevailing price of 
taro'since last-April was $1.25 to $1.40 per bag. Retail prices of poi 
were from 30 to 40 pounds for $1.00 cash at the.factory or dealer,with 
the chOicest quality selling 25 to 30 pounds for $1.00." 

Mr. Liu foresees a slump in the price of poi and taro this fall,due 
to heavy plantings of taro,and he believes that this will send the de-
mand upward again. The turn came during August, when 563,000 pounds of 
poi was consumed against 538,000 during August a year ago. Although he 
estimates that 70 per cent of the poi, consumed at present is used by 
Hawaiians, he thinks that it is growing in popularity with other races. 

Once a taste for poi is cultivated, it is never lost. Poi is an ex-
cellent food when used in proper relation with other foods, dieticians 
at the University of Hawaii have found. They attribute the splendid 
physique of the old-time Hawaiian to his well balanced diet off' poi, fish 
and limu. (From "Honolulu Star-Bulletin", September 3, 1932) 



14 JOURNAL OF THE PAN-PACIFIC RESEARCH INSTITUTION 

INDUSTRIAL USE OF HAWAIIAN LIMU IS CONCEIVABLE  
By 

Leslie.S. Nakashima 

The Hawaiian seaweed, or limu, utilized properly, might be a god 
send to leaders of the Junior Republic,with its recreational and char-
acter building activity program for youths between 16 and 25. It could 
be the basis of a new local industry, 	the manufacture of gelatin and 
giue.And who can be better fitted than the youths to gather the various 
algae from the sea? 

As early as 1906, Minnie Reed, M.S., a science teacher then at the 
Kamehameha manual training school for boys,suggested starting this in- 
dustry, 	by utilizing the tons of edible seaweed available.in making 
gelatin or glue. Both products are being imported by the United"States 
from Japan and other countries. 	She also told of making farina, such 
as is produced along the coast of New England. 

No capital or training would be necessary in 'collecting seaweed.All 
that would be required, she pointed out, was a cheap mill to grind the 
limu. The process is said to be simple. The gelatin or glue can be ex-
tracted from the limu by boiling it,after it has been washed and clewed. 
The, boiling period depends on the variety of seaweed. Limu manauea 
gives the best glue, a substance that is quite sticky but dries hard. 

Why shouldn't. the gelatin and glue, 	imported by Hawaii for house- 
hold, commercial and school use, be produced here? If scientific meth-
oda are used, why shouldn't the industry be as profitable as it is in 
Japan? If the seaweed is the source of an annual income of $2,000,00.0 
for Japan, certainly something could be donein Hawaii with a coastline 
of approximately 1,000 miles and an abundance of edible limu. Japanese 
wholesalers here import annually $35,000 worth of dried seaweed fro m-Japan. Varieties include the - kombu, wakame, and nori, for table use in 
Japanese homes.Chinese storekeepers also import from China their favor-
ite edible algae. 

Tons and tons of edible limu_,ar e going to waste on Hawaiian shores. 
Several hundred species have been collected in adjacent waters, 75 of 
them being used as food by Polynesians for ages. For each of them, the 
old-time Hawaiians had a name.With poi and fish their only other foods 
ancient Hawaiians naturally made extensive use of marine products and 
prized the limu highly-Some varieties of limu did not grow on all is- 
lands of the group. 	Historical accounts say that chiefs transplanted 
their favorite limu from one island to another. The limu pakaeleawaa, 
for example, was taken by a chief from Hawaii to Oahu and thence to 
Molokai. 

Limu is said to be rich in phosphates, chlorides, bromides and io-
dides, important mineral matters for the human body. It practically 
served the place of vegetables to the Hawaiians until the haoles came. 
Limu Luau, best of all edible algae in Hawaiian waters, is found only 
along the high surf pounded rocks of northern Kauai, northern Maui and 
northern Hawaii,except for a few scattered places on Molokai and Oahu. 

At the fish market, on the waikiki side of Kekaulike Street a re 3 
stalls, maintained by Hawaiian women,with limu, devilfish, shrimps and 
other marine products for sale. 	Nowadays, the collecting of limu has 
been facilitated with the use of knives, a long probing rod and glass 
bottomed boxes.The oldtime Hawaiian had to use an old stone chisel and 
resort to unaided vision. 

Not all limu can be eaten, however, according to Mrs. Choy. 	One species is known as ”limu make'', a poisonous algae. 	The picked limu must be washed in fresh or salt water. 	Hawaiian women'are careful to 
remove all grit or inedible limu. It is eaten raw as a Caucasian would 
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eat -a relish. 	Limu can be preserved a few days or a week by salting, 
tying it closely in layers of ti leaves and placing in a shady place. 
Pounded seaweed is stored in calabashes or glass jars. 

Some sort of crude cultivation of limu kohu was practiced by Hawai-
ians at Moloaa, Kauai, where it grows luxuriantly over the coral reef. 
As early as 1902, 	shipments in pounded balls were being made to the 
Honolulu market. 	The limu kohu there is said to be the best in color 
and flavor in the territory. 

AlthoUgh the commercialized seaweed industry of Japan has been so 
widely described, 	only 35 species there ar e- reported to be used for 
food as compared to 75 	Hawaii. The National Geographic Society in a 
recent news bulletin announced that Japan last year har-vested 450,000-
000 pounds of seaweed, particularly the kombu, which grows in long 
strips in the deep waters off Hokkaido. 	The United States imports 
about 5,000. tons annually. More than a billion pounds of seaweed 
are harvested annually. Its early use was as fertilizer by the farmers 
near the sea. Today, besides serving as fertilizer and food, it is an 
ingredient of fine paper,knife handles and oriental curios.Australians 
have discovered a species-from which cloth, rope, twine and mats can 
be made, according to this bulletin. 

Ancient Hawaiians used limu in incantations to drive away sickness. 
It was said also to be an effective love potion.The lovelorn would eat 
a certain species,then give some to the person whose love was desired. 
It never failed to work, it is said, when that person partook of the 
limu. (From "Honolulu Star-Bulletin,"December 26, 1931) 

HAWAII'S CLIMATE IDEAL FOR PERFUME PLANTS  
By 

Theodore C. Zschokke 
Extension Forester, University of Hawaii-- 

A radio talk over KGU, Honolulu "Advertiser," March 11, 1932 

There are a number of plants in the Hawaiian Islands which have sweet 
scented leaves or flowers and in other parts of the world some of these 
are grown for their perfume.Soil and climatic conditions here are val-
uable for their growth and it ought to be possible to use more of them 
for perfume than is the case at present. 

Probably the best known plant and one highly esteemed for its scen- 
ted leaves, is the maile. 	This is a vine growing in the forests. The 
bark,with the leaves attached, is stringed off the stems and is twined 
with flowers into leis or garlands.The wilting leavesare more strongly 
scented than when fresh, which is a most desirable feature in a lei. 
The maile from Hawaii is preferred to that from the other islands be-
cause of the stronger perfume in the leaves and certain le i makers in 
Honolulu use it and no other. The Hawaiians used maile for decorating 
their homes during festivals and they placed the leaves between folds 
of kapa before packing them away in calabashes. 

The ancient Hawaiians had another plant which they used to perfume 
their kapa and especially their feather capes. 	It is the enaena, a 
woody plant with white woolly stems belonging to the genus gnaphalium. 
Several species of this plant are found on the Mainland and all have an 
aromatic odor. 

The mokihana is a small tree found on the island of Kauai. It is 
famous in Hawaiian songs and legends because of th..e distinctive anise 
odor of its twigs and more especially of its capsules.The capsules keep 
their odor indefinitely and they are therefore strung into leis.Unfor-
tunately the capsules produce a rash on some people,nevertheless all kama-
ainas are delighted to receive mokihana leis from their friends on KauaL 
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The native ginger or awapuhi ha s aromatic underground stems which 
were pulverized and dried by the ancient Hawaiians. 	This powder was 
sprinkled over the kapa before being folded and placed in calabashes. 

At times the awapuhi stems are spread on the ground at open air fes-
tivals in order that the trampled stems may perfume the air. The awa-
puhi buds contain a clear liquid which is used to this day as a sham- 
poo. 	The leaves are used for wrapping meat before placing it in the 
cooking pits. 	The leaves flavor the meat and also keep the ashes off 
the food. Both the yellow and the white flowered gingers are of early 
introduction and are among the most popular flowers for leis, both be-
cause of their color and daintiness of form, and Also because of their 
sweet perfume. 

The plumeria probably is more widely used for leis than any other 
flower because of its many advantages. 	It is slow to wilt, it has a 
sweet scent, and has a pleasing form and color. 	Besides the u s u al 
white blossoms with yellow centers, there are pure white, yellow a.nd 
red species as well as many hybrids of these,producing a great variety-
of beautifully colored flowers. 

There are many other sweet scented flowers which are used in leis 
which in other countries are used for perfume and which could be used 
here more than they are for making perfume. 	These include mulang, a 
beautiful lawn tree,the papaya, especially the pollen bearing flowers, 
the jasmine, the cestrums, stephanotis; coffee, carissa, orange, and 
others, including the lang-lang. 

The lang-lang is a woody Vine with inconspicuous greenish, sweet 
scented flowers. This vine should not be confused with the Philippine 
tree called ilang-ilang. This tree is growing in many sugar plantation 
camps and should be more extensively planted.It is a fast growing tree 
and if it is raised for its flowers it should be topped, otherwise it 
will make a tall shade tree. 	The flowers of the ilang-ilang resemble 
those of the lang-lang but the petals are longer, more narrow, and of 
a deeper yellow and the perfume is much superior to that of the lang- 
lang. 	The oil of the ilang-ilang flowers is used as the base of most 
modern perfumes and there, is no reason why the trees cannot be grown 
in sheltered places along our highways to give an added attraction to 
our countryside. 

One of the earliest of the introduced plants was the klu brought in 
by Don Marin.The klu or aroma or cassie, as it is variously called, is 
a thorny shrub growing in dry regions. It has masses. of globular, yel-
low flowers which have a very sweet odor and it deserves a place either 
as a shrub or as a hedge in gardens on the leeward side of the islands 
where rainfall is scanty.With a little attention it will become a pro-
fuSely blooming shrub.The klu is the source of cassie perfume in France 
and Italy and was brought to Hawaii with the expectation that the p6o, 
ple would make their own perfume. The shrub exudes a gum which is said 
to be better than gum arabic and its pods can be used for tanning. 

There is a grass which is extensively grown in India fOr the sweet 
scented citronella oil which is made from its leaves. This oil is used 
to perfume soaps,three-in-one oil, and is rubbed on the hands and face 
to keep away mosquitoes. 	It has many other uses. This lemon scented 
grass grows readily here and it should be planted more widely. 	It could be spread on the ground at open air gatherings because the odor 
of the trampled leaves will help keep mosquitoes away and a few leaves 
thrown on hot ashes will make a more effective smudge than ordinary 
smoke. 

Further informationabout the perfume plants of the Hawaiian 'simile 
may be obtained by writing to the Agricultural Extension Service, Uni-
versity of Hawaii. 
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AI S OF THE PAN-PACIFIC UNION 

From year to year the scope of the work before the Pan-Pacific Union has 
broadened, until today it assumes some of the aspects of a friendly unofficial 
Pan-Pacific League of Nations, a destiny that both the late Franklin K. Lane and 
Henry Cabot Lodge predicted for it. 

The Pan-Pacific Union has conducted a number of successful conferences ; 
scientific, educational, journalistic, commercial, fisheries, and, most vital of all, 
that on the conservation of food and food products in the Pacific area, for the 
Pacific regions from now on must insure the world against the horrors of food 
shortage and its inevitable conclusion. 

The real serious human action of the Pan-Pacific Union begins. It is following 
up the work of the Pan-Pacific Food Conservation Conference by the establish-
ment of a Pan-Pacific Research Institution where primarily the study and work 
will be along the lines necessary in solving the problems of food production and 
conservation in the Pacific Area—land and sea. Added to this will be the study 
of race and population problems that so vitally affect our vast area of the 
Pacific, the home of more than half of the peoples who inhabit this planet. The 
thoughts and actions of these peoples and races toward each other as they are 
today, and as they should be, for the welfare of all, will be a most important 
problem before the Union, as well as the problem of feeding in the future those 
teeming swarms of races, that must be well fed to preserve a peaceful attitude 
toward each other. 

The Pan-Pacific Union is an organization in no way the agency of any Pacific 
Government, yet having the good will of all, with the Presidents and Premiers of 
Pacific lands as its honorary heads. Affiliated and working with the Pan-Pacific 
Union are Chambers of Commerce, educational, scientific and other bodies. It 
is supported in part by government and private appropriations and subscriptions. 
Its central office is in Honolulu, because of its location at the ocean's crossroads. 
Its management is under an international board. 

The following are the chief aims and objects of the Pan-Pacific Union : 
1. To bring together from time to time, in friendly conference, leaders in all 

lines of thought and action in the Pacific area, that they may become better 
acquainted; to assist in pointing them toward cooperative effort for the advance-
ment of those interests that are common to all the peoples. 

2. To bring together ethical leaders from every Pacific land who will meet for 
the study of problems of fair dealings and ways to advance international justice 
in the Pacific area, that misunderstanding may be cleared. 

3. To bring together from time to time scientific and other leaders from Pacific 
lands who will present the great vital Pan-Pacific scientific problems, including 
those of race and population, that must be confronted, and, if possible, solved by 
the present generation of Pacific peoples and those to follow. 

4. To follow out the recommendations of the scientific and other leaders in the 
encouragement of all scientific research work of value to Pacific peoples ; in the 
establishment of a Research Institution where such need seems to exist, or in 
aiding in the establishment of such institutions. 

5. To secure and collate accurate information concerning the material resources 
of Pacific lands ; to study the ideas and opinions that mould public opinion among 
the peoples of the several Pacific races, and to bring men together who can under-
standingly discuss these in a spirit of fairness that they may point out a true 
course of justice in dealing with them internationally. 

6. To bring together in round-table discussion in every Pacific land those of all 
races resident therein who desire to bring about better understanding and coopera-
tive effort among the peoples and races of the Pacific for their common advance-
ment, material and spiritual. 

7. To bring all nations and peoples about the Pacific Ocean into closer friendly 
commercial contact and relationship. To aid and assist those in all Pacific com-
munities to better understand each other, and, through them, spread abroad about 
the Pacific the friendly spirit of interracial cooperation. 
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The Newly Organized Pan - Pacific 
Association of China 

(A National Body) 

The following distinguished Chinese 
have accepted positions on the board of 
directors of the Pan-Pacific Association 
of China, and as soon as four others are 
added to their number the work of actual 
organization will proceed : 

Tong Shao Yi, Ex-Premier of China, one of 
the first Chinese students to be sent to 
America; attended Columbia and New York 
Universities; first president of the Pan-Pa-
cific Association of Shanghai. 

Dr. C. T. Wang, Ex-Minister of Foreign 
Affairs, president of the Pan-Pacific Associa-
tion of Shanghai, and father of the "Good 
Roads" movement in China; attended Mich-
igan and Yale Universities. 

Dr. C. C. Wu, Ex-Minister to the United 
States; son of the late Wu Ting Fang; edu-
cated in Washington, where his father was 
Minister; graduate of London University. 

Wu Te-chen, Mayor of "Greater Shang-
hai"; educated in China, and a distinguished 
leader. 

Dr. Wu Lien Teh, head of the National 
Quarantine Service, and of the Bubonic 
Plague Prevention work. Educated in Straits 
Settlements, attended Cambridge and Johns 
Hopkins Universities. 

Sun Fo, president of the Legislative Yuan, 
son of Dr. Sun Yat-sen, educated in the high 
schools of Honolulu and at California and 
Columbia Universities. 

Li Ming, financier, president of the Bank 
of China, general manager of the Chekiang 
Industrial Bank and of other banks and fi-
nancial institutions; a self-made man edu-
cated in China. 

P. W. Kuo, educator, college president, 
editor, publicist; educated in Shanghai, at-
tended Columbia University. 

K. P. Chen, banker; studied at St. John's 
University, Shanghai, and at the University 
of Pennsylvania. Founded the Shanghai 
Commercial and Savings Bank. 

Dr. Fong Foo Sec, educator and welfare 
worker; educated at Pomona and University 
of California. 

Chang Po-Ling, president, Nankai Univer-
sity, Tientsin; educated in China, Ph.D., 
University of Shanghai; attended Columbia 
University. 

The Board of the Pan-Pacific Associa-
tion, of China is composed entirely of 

Chinese, all outstanding men of the Re-
public. An advisory board of fifteen dis-
tinguished foreigners from Pacific lands, 
but residing in China and interested in 
her welfare, is contemplated. It is prob-
able that the ambassadors and ministers 
representing Pacific lands will be asked 
to serve on an honorary board. 

For more than fifteen years the Pan-
Pacific Association of Shanghai has held 
regular meetings. It was the organizer 
of the "Good Roads" movement to bind 
China together. The president of the 
Shanghai Association, Dr. C. T. Wang, is 
still the head of the movement. 

The National Pan-Pacific Association 
will be the head and parent of all Pan-
Pacific Clubs in China ; its president will 
become automatically a trustee of the 
Pan-Pacific Union, as the president of 
China is an honorary president of that 
body. 

The majority of the directorate of the 
Pan-Pacific Association reside in Shang-
hai, although they hail from every section 
of China, so that for the present the 
meetings of the directorate will be held 
in Shanghai. 

A meeting for the purpose of electing 
officers and preparing a constitution for 
the National Body will be held at an early 
date in April. 

The main object of the National Asso-
ciation is to find and promote means to 
bind China together as a united whole, 
then to bind China as a whole to the na-
tions of the Pacific that are working with 
a true sense of justice for the advance-
ment of the best interests of all the peo-
ples about our great ocean, the home of 
more than half the population of the 
globe. It will teach, first a patriotism 
toward united China, then a true patriot-
ism of the Pacific, so that in time to come 
a world patriotism may become possible. 
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Shao Chang Lee, a Tsing Hua Graduate 
at the University of Hawaii 

By Elizabeth Druse, Honolulu Advertiser Correspondent 

Back in 1900 when that tragic mid-
summer madness—known to the rest of 
the world as "The Boxer Uprising" and 
to the Chinese as "The Righteous League 
of Fists"—culminated in the siege of the 
foreign legations at Peking ( June 20-
August 15, 1900) Shao Chang Lee was a 
small, adolescent, pig-tailed Cantonese 
Chinaman and looked, no doubt, on all 
the few outlanders he knew as queer, 
noisy, uncouth "foreign devils." 

Neither he, nor they, knew the place 
that he, and several thousand other schol-
arly Chinese of his generation would take 
in the next third of a century in the 
changing policies of this cycle. 

Back there at the beginning of the cen-
tury when those two German mission-
aries were killed and Germany and the 
other thirteen protocol powers retaliated 
with unheard-of severity, was the begin-
ning of this era. No one wishes to excuse 
either the outrageous conduct of the 
Boxers, or palliate the retribution exacted 
by the protocol powers whose represen-
tatives in Peking had just passed through 
two months of that trying siege. 

Two wrongs do not make a right, yet 
from those days of rapine and murder on 
both sides, has grown the most forward-
looking movement that has ever been 
inaugurated among nations, and to it is 
due the fact that Shao Chang Lee has 
been a member of the University of Ha-
waii faculty for the past ten years. 

Any mass movement is a great sifting 
process, and when that fury of hate and 
reprisal in China began, there was no 
Master of the Harvest to point out to us 
just which were the worthwhile elements 
that were to be saved. 

The first worthwhile element in the 
affair to be noticed was, perhaps, the 
feeling that $718,000,000, exacted as re-
prisal for the actions of one one-hun-
dredths of one per cent of the population  

of China, was a staggering, excessive and 
unreasonable demand. It had been agreed 
to only because of the aggressive and un-
compromising Germany. All the protocol 
nations had made concessions to this Ger-
man insistence, but America was the first 
to rectify the excessive injustice and "get 
right" with her conscience. 

It took seven years (1908) before the 
American congress (and Elihu Root and 
Theodore Roosevelt) put this feeling into 
action and remitted about half of the 
American Boxer indemnity. The Chinese 
met the American gesture half-way and 
with the refunded millions started what 
is known as the student indemnity move-
ment. 

Since then this movement has not been 
limited to China and America. Great 
Britain, Japan, France and Italy, in one 
way or another, followed America's lead 
of Boxer indemnity remittance to be 
used for "mutually beneficial projects." 

The World War removed Germany 
from the picture as the most pernicious 
pusher of indemnity payments from 
China. 

Building on the mistakes of the Amer-
ican student indemnity management, that 
leaned too smugly toward undergraduate 
classical and religious education for all 
these Chinese students, the nations in-
volved now recognize the need of inter-
national education along widely divergent 
lines ; research on transportation ; conser-
vation of natural resources ; commerce ; 
health. In fact any phase of education 
that hopes for the betterment of human 
welfare is eligible somewhere in this 
movement. 

Now where does Shao Chang Lee, 
more than the rest of us, come into this 
picture of world politics ? 

Since 1922, he has been listed as pro-
fessor of Chinese language and history 
at the University. He is now middle- 
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aged, suave, and by no means among the 
aggressive leaders of the faculty. His 
Chinese tongue still stumbles some over 
English when he is excited, and his hand 
reaches for his head in the age-old ges-
ture of the mandarin, though for long 
now .his hair, soft and fine as a child's, 
is closecropped and guiltless of queue or 
buttoned cap. Yet because of these very 
things that he can not forget, as well as 
of later things that he studies to remem-
ber, he is an outstanding member of the 
faculty and of the Hawaiian community 
—ably abetted by his efficient and charm-
ing wife. 

If you read farther in the university 
catalogue, you will find Professor Lee 
is listed as a graduate of Canton Chris-
tian College, 1911; Tsing Hua College, 
1913 ; A.B. Yale University, 1917; M. A. 
Columbia University, 1918. You will 
remember that Tsing Hua was the col-
lege established by the Chinese govern-
ment for pre-American college training 
of certain chosen students after America 
had succeeded in 1908 in refunding that 
first $10,000,000 of the Boxer indemnity. 

A 1913 graduate of Tsing Hua was 
among the first of the Chinese students 
to qualify for further study in America. 
Their lot, like that of all pioneers, was a 
hard one. 

The two nations, China and America, 
are almost at the extreme of ideals. The 
Chinese is passive, conservative, moderate 
and conscientious. The American aggres-
sive, intolerant, restless and adventurous. 
China is emerging from a medieval eco-
nomic and social order while America is 
the exponent of the newest of all things 
modern. 

These young Chinese indemnity stu-
dents were like deep-sea divers. If they 
came up too quickly from their conserva-
tive depths they were in danger of unas-
similated elements in their blood that 
would wreck them just as surely as "the 
bends" do the careless, deep-sea diver 
who comes up from the depths too rap-
idly. American colleges were to be the 
decompression chamber for them. 

No doubt Shao Chang Lee would tell 
of some painful expreiences of this deep-
sea learning before he became the sea-
soned, kindly-smiling interpreter between 
his country and ours that he is on our 
campus today. 

Humor is an ineradicable part of him, 
as any one will testify who has ever 
heard him tell how he sent ten reasons to 
his scholarly father why he should cut 
off his queue—and by return messenger 
reecived twenty just as good reasons why 
he should not ; or his version of the evo-
lution of chopsticks, and our knives and 
forks, as eating implements. 

I met him first about eight years ago 
at a Chinese neighbor's home, where as 
chef he demonstrated to us a new dish 
that epitomized his life work of uniting 
the old and the new—chicken, the cen-
turies' old background of Chinese cook-
ery, and pineapple, the infant product of 
Hawaii, were united by his skillful hands 
into a mouth-satisfying concoction. In-
numerable times since then I have met 
him socially and always found him the 
wise and satisfying manipulator, coalesc-
ing the old and the new. 

I have never had class work under his 
instruction but his students report his 
teaching as an inspiration to keep think-
ing and tolerant comprehension of other 
learnings, vibrant with interest from his 
unusual personality. 

He is ambidextrous, and class hour is 
so short, and he has so much to tell, that 
he usually stands at the blackboard with 
crayon in both hands so he can illustrate 
his talk, right or left, without wasting 
any time. 

For several years he ran a part column 
in the Hawaiian Chinese News headed 
"Every Day Chinese." It was a Dorothy 
Dix affair of sound sense, old maxims 
and modern humor. Because the official 
language of China is Mandarin, but 
Honolulu Chinese predominantly Canton-
ese, the column was three columns wide 
—Mandarin, Cantonese and English. 
These data were put in manuscript form 
and sent to the Commercial Press—the 
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biggest printing establishment of the 
Orient—to be published in book form. 
The brush-work manuscript represented 
at least six years of hard work. 

When Shanghai was bombarded last 
year the Commercial Press burned and 
Professor Lee's manuscript was lost. 
Did I say lost ? When we are dealing 
with this new-old philosophy of Tao-liv-
ing, who dares to say the ultimate of even 
such a catastrophe as that? 

The last time I saw Professor Lee was 
at the Moon festival at the Honolulu 
Academy of Arts in September, where 
an unprecedented crowd tried to see and 
hear the Chinese cast in an unrivaled pag-
eantry. The heat was terrific, the audience 
crowded and uncomfortable, but some-
how Shao Chang Lee as master of cere-
monies was still suave, humorous and the 
unperturbed exponent of philosophical 
living, explaining his land to ours. 

Who can tell how far the influence of 
this indemnity fund education will carry ? 
Even here in Hawaii, the general run of 

Chinese suffers f rom an inarticulate 
superiority complex that hides under the 
age-old ancestral training of never be-
traying emotion. For generations they 
cultivated the long fingernail as a visible 
gesture of their abhorrence of manual 
labor. The "work student" (Tsing Hua 
college from the first stressed vocational 
training) is a big concession to our na-
tionwide belief in the dignity of any kind 
of labor. 

When East meets West there is a great 
deal for both to learn—and what is learn-
ing but adventure—and youth of every 
land craves adventure. The indemnity 
fund students are leaders in this new ad-
venture. Through Shao Chang Lee, and 
thousands of other indemnity students 
who are on the border between the old 
and the new, the younger generation is 
being taught the new learning that sal-
vages the best from each civilization, till 
the penalty inflicted for the massacre of 
foreigners in China is slowly being trans-
muted into benefit for the whole world. 

The Value of Pan-Pacific Work 
in the Orient 

A recent article on the possible forma-
tion of a Pan-Asiatic Alliance, sent by 
the Honolulu Star-Bulletin special Tokyo 
correspondent, comments on the disturb-
ing effects of such a reactionary move-
ment and stresses the value of Pan-
Pacific work in the following paragraph : 

"Those observing conditions make a 
strong plea for the continuation of such  

cultural and constructive movements as 
the Pan-Pacific Union and the Institute 
of Pacific Relations. Although the pa-
tient efforts of such institutions may 
seem to be swept away in a few hysteri-
cal moments, yet their slow constructive 
activities go on building up firmer foun-
dations when the destructive excitement 
has died." 
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An Excursion with the Chinese Famine 
Relief Commission 

By Alexander Hume Ford, Director of the Pan-Pacific Union 

(Following is the second of a series of 
"Impressions" of the flood and commun-
ist regions of Central China, written in 
the form of a diary for the Shanghai 
Evening Post and Mercury.) 

It is a sad sight to look out from the 
dykes over the region of once prosperous 
villages, the barest remains of which now 
stand. The blackened, leafless trees tell 
the story of the thoroughness with which 
the Communists burned a village. 

An hour was spent in this inspection, 
and then a flat-bottomed launch steamed 
down the river and signalled us to come 
aboard. We were taken aboard from the 
smaller junks and found our luggage 
stowed below and a fairly roomy deck 
above. We are going through to Hankow. 

Every few miles we ran our nose 
into the bank and stepped ashore to 
inspect completed dykes. Once in a while 
we sat on a sand bar for an hour or so 
while the entire crew rushed back and 
forth across the deck seeking to rock the 
launch from its sandy bed. We passed 
great catamaran junks loaded with cotton 
bales to the point of swamping the craft, 
for cotton is grown in this region and 
shipped to Hankow. 

As we neared Hankow a steam launch 
heavily laden with cotton bales and 
swarming with Chinese passengers burst 
into flame and gave us a dramatic exhibi-
tion worthy of the movies. The passen-
gers moved rapidly from the burning 
bales to positions ready to leap into the 
hundred open sampans that made for the 
burning vessel. Still going full steam 
ahead, the burning vessel presented a 
most thrilling sight with men leaping in 
a torrent from her decks to the passing 
sampans. 

Many were the sights of interest on 
"Old Man Han River," as it is called,  

both as we churned down stream and 
when we went ashore at the villages to 
inspect the dykes, for the villages are 
built on dykes and are a part of its life. 
Much of the dyking here was the work 
of communists, paid for at the usual ex-
tortionate rates they always demanded. 

Night came, and we had to open our 
bedding and find sleeping places wher-
ever we could. And this was not easy, 
for we had to provide sleeping places for 
our army, which by the way saw to it that 
we did not take photos of the village life. 
Then there was the corps of cooks and 
waiters for the Famine Commission. 

China is in transition and the period of 
transition is never lovely. The Chinese 
wish only those things said of their coun-
try that redound to its material credit, 
and they fear the photo sent out showing 
the life in the poorer villages will give 
those abroad a bad impression of China. 
But China is in transition and these 
things can not be helped. She has built 
3,000 miles of dyke comparable to those 
of the Mississippi and all in a few 
months. No other country in the world 
has accomplished a feat of such magni-
tude in such a short time. Everywhere 
signs of the new industrial life are to be 
seen, but it is the village life that is pic-
turesque. A factory smoke stack is an 
unlovely blight on the scenery. A grass 
house is artistic and appeals to the eye. It 
can not be helped. 

We are back in Hankow, with a day to 
ourselves before we entrain for Loyang, 
the emergency capital of . China, and then 
another week of train travel in Central 
China and the region of the Grand Canal, 
which we inspect. 

I will now include a report by the 
American engineer, Colonel G. G. 
Stroebe. I recommend it to readers who 
are engineers or to those that prefer pho- 
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tographic exactness to the hazy outlines 
of a wash drawing. 

The following is Colonel Stroebe's re-
port : Our party left Hankow by auto-
mobile at 8:30 a.m. December 10, for 
Yokow on the Han River. Two auto 
busses conveyed the members of the in-
spection party. One bus contained sol-
diers and one the baggage and bedding. 
We stopped at 1 o'clock at Yingchang 
where we had tiffin. Soldiers and a band 
welcomed us. At 5 :30 we came to Tien-
men, the county seat of the hsien. Here 
again soldiers and a band welcomed us. 

Mr. Shih, who under the new system of 
government is chief administrator in six 
hsien, conducted us to a near-by temple 
where we partook of a lunch prepared 
for us. 

Mr. Shih explained that Tienmen 
hsien had formerly a population of 
800,000, but now had, it was estimated, 
not more than 700,000, and the town 
itself about 20,000. The district around 
Tienmen had been in the possession of 
Communists but Tienmen city itself had 
successfully resisted capture. 

Japan Through Western Eyes 
Program of March 17, 1933, Pan-Pacific Club of Tokyo 

Chairman: Prince Iyesato Tokugawa. 

Speaker: Dr. William Axling, Secre- 

tary of the National Christian Council of 
Japan. 

Prince Tokugawa: I think nothing will 
give the Pan-Pacific Club of Tokyo more 
pleasure than to welcome back our friend, 
if I may call him so, Dr. William Axling, 
who has lived in Japan for more than 
thirty years. He has just been abroad for 
fifteen months, and I am sure you will be 
astonished to hear that he has delivered 
300 speeches during that time. I think 
shall not be wrong in saying that we are 
indebted to him for having made so many 
addresses for the welfare of the two na-
tions. I know his address this afternoon 
will be listened to by us with great inter-
est and admiration. 

I now have pleasure in asking him to 
address us on "Japan Through Western 
Eyes." 

Dr. Axling: First of all I have the 
very great privilege of bringing to you 
the greetings of the Pan-Pacific Club at 
Honolulu. I had the pleasure of speaking 
at one of the luncheons of that Club only  

a few weeks ago, and before adjourning 
they asked me to take the greetings of 
their Club to the Tokyo Club. 

I am speaking today on the subject of 
Japan through western eyes. I did not 
choose that subject—it was chosen for 
me—and I hesitated for a while about it, 
but after thinking the matter through I 
decided that possibly something might be 
said which would be helpful. 

I need not remind you that seventy-five 
years ago Japan was a hermit nation. She 
had no place in the sun; she had scarcely 
a place on the map. But since that time 
she has played an increasingly important 
part in the world's life until today she is 
one of the big five among the powers. 
During the past year and more, in a 
rather peculiar way, Japan has held the 
center of the international stage, with the 
result that across the whole world today 
there are more eyes centered on Japan 
than probably any other nation. 

Prince Tokugawa has just told you 
that I have spent the last fifteen months 
abroad, two of them in Europe and thir-
teen of them in the United States and 
Canada, and during that time I traveled 
52,000 miles and gave a good many ad- 
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dresses. In all the addresses I endeavored 
to interpret to the western mind Japan's 
problems and perils, and to open a win-
dow, or windows, through which the west 
can look into Japan's heart and mind. 
Now you will realize that that was a very 
difficult thing for a westerner to do (even 
if he has spent thirty years here as I 
have), and to do it as it should be done. 
It was not an easy task. The western 
world is so far away geographically, and 
from its point of view and from its back-
ground it is difficult to put itself in 
Japan's place and actually see things 
through Japan's eyes. Moreover, there 
have been such upheavals in Japan her-
self during the past fifteen months and 
such departures from past policies that 
the western mind has been puzzled and 
perplexed. 

Let me speak first of all of Japan 
through the eyes of the average man of 
the west, the business man who belongs 
to the Rotary Club, the professional man, 
the representative of the press, and the 
intelligent laboring man. The average 
man of the west today is a much harassed 
man, who finds himself in the midst of 
unceasing strain and stress. There is the 
problem of unemployment. There are 
today 12 million wholly unemployed men 
and women in the United States. I saw 
them in great bread lines in almost every 
city I visited. In addition to this 12 mil-
lion wholly unemployed men and women, 
there are 18 million who are partially 
unemployed, working only two or three 
days during the week, and this unemploy-
ment situation with its 30 million wholly 
or partially enforcedly idle workers, rests 
like a nightmare upon the mind of the 
average man, as upon every community. 
This, though, is not limited to the United 
States. 

Then the bank problem. Out of 25,110 
banks in the United States, almost 5,000 
have failed within the last three years, 
leaving their millions of depositors on the 
rocks financially. I was in the city of 
Chicago in December, and while there I 
learned that there were 750,000 people in  

that one city—almost a million—who had 
lost their earnings, the earnings of many 
years, through the failure of banks in 
that once prosperous city of the Middle 
West. The business depression has abso-
lutely tied up trade in every field, and 
compelled the average man to fight for 
his life. The task of year after year pro-
viding a bare existence for the increas-
ing number of unemployed consumes the 
time and thought of thousands in every 
city and community. 

These and other pressing domestic 
problems have taken the total thought and 
time of the average man in the west to-
day. They are the problems of which he 
is thinking and talking, and which he is 
trying to solve and which are taking 
every bit of his energy. The average man 
in the west therefore finds it difficult to 
take up the problems of far-away Japan, 
Japan's limited territory, her growing 
population, her economic stress, her prob-
lem of national security, her historical 
relation to Manchuria, her sacrifice of 
men and money in that area and her con-
tribution to the development of that area, 
which are to Japan great vital life issues, 
involving her whole national destiny. 

To the average man in the west, how-
ever, harassed and perplexed with prob-
lems near at heart, these issues on the far 
side of the world seem distant and unreal, 
problems to which he feels himself to be 
but remotely related. We must take that 
into consideration if we are to understand 
the attitude of the average man of the 
west. To him a few things seem clear. 
Japan is strong, is a unit as a nation, her 
national life is well organized, she has a 
strong army and navy—in every respect 
she is the embodiment of national 
strength. The average man of the west 
recognizes that. On the other hand he 
considers that China is weak, lacks unity, 
united leadership ; her whole life is chaos, 
and China to the average man of the 
west is the embodiment of national weak-
ness. It is human nature to sympathize 
with the weak, the so-called "under dog," 
and the average man of the west, without 
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investigating the facts or the underlying 
causes or the realities of the situation, 
gives his sympathy to China in the pres-
ent crisis between the two nations, just 
as he gave Japan his sympathy when she 
was fighting big, powerful Russia in the 
Russo-Japanese war. It is the same 
psychology at work. 

In the second place, think for a mo-
ment of Japan through the eyes of the 
peace advocates. By peace advocates 
mean the increasing number of men and 
women who are convinced that war is a 
relic of the prehistoric times and are de-
termined to force it out of the life of 
modern man. The number of these people 
is legion ; they can be found in every 
walk of life, and we cannot discount their 
passion for peace. Many of them look 
upon the problem of peace in a very naïve 
and simple way. They seem to feel that 
if there is a League of Nations, a Per-
manent Court of International Justice, if 
throughout the world there are men and 
women with a will for and a passion for 
peace, this will clear the way for the early 
realization of world peace. 

We must have peace machinery, a will 
and passion for peace. Unfortunately, 
however, the problem of world peace is 
desperately complicated, and is tied up 
hand and foot with a lot of other tangled 
problems. For instance it is impossible to 
separate the problem of world peace from 
the problem of a just and fair distribu-
tion among the nations of the world's 
tillable land. It is impossible to separate 
the problem of world peace from the 
problem of laws and commitments based 
on racial discrimination ; to separate the 
problem of world peace from the problem 
of the present economic warfare which is 
being waged on a world-wide scale; to 
separate the problem of world peace 
from the problem of tariff barriers which 
are strangling world trade. 

Surely it is neither just nor fair for 
the white nations which have taken pos-
session of seven-tenths of the world's 
territory and have fenced off their hold-
ings by means of exclusion laws, some of  

them based on racial discrimination, to 
insist on the maintenance of the status 
quo in national boundaries as a basis and 
foundation upon which the structure of 
enduring peace must be built. 

It is only fair to say for the average 
peace advocate that he recognizes the in-
justice of the present division of the 
earth's surface and is opposed to legisla-
tion based on racial discrimination, but 
many fail to see that the problem of 
world peace is so inseparable from these 
problems that they must be considered 
and worked out together. There must be 
worked out a fair and more just status 
quo in the division of the earth's surface 
and a more reasonable distribution of 
population before the status quo can be 
possessed of world peace. 

Now a few words regarding Japan 
through the eyes of the intelligentsia of 
the west. By the intelligentsia I mean the 
masses of men and women, and there are 
masses of them in the west today, who 
are reading and thinking and pondering 
on world affairs. Unlike the average man 
in the west, the intelligentsia are pro-
foundly interested in the Orient and are 
watching the epoch-making events taking 
place in this part of the world with grow-
ing concern. They are specially interested 
in the future of the Pacific ; they remem-
ber that the era of the Mediterranean 
and the era of the Atlantic were eras of 
strife and bloodshed. Above all they can-
not forget the recent world war. I found 
that situation everywhere I spoke, 
whether to individuals or groups, or large 
audiences. In that world war in four 
brief years 10 million young men were 
fed to the machine guns or forced to in-
hale poisonous gas and died on the field 
of battle. Moreover, fresh in their mem-
ory are the 20 million women and chil-
dren who lost their lives. In the wake 
of that struggle came political upheaval, 
financial trouble, chaos in the realm of 
thought, and breakdown of morals, as 
has never before been experienced. The 
intelligentsia of the west cannot forget 
that terrible experience. 
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Now let me tell you what those people 
said. They said Japan does not know 
from first-hand experience the horror of 
modern machine warfare. No modern 
war has been fought on Japan's soil. Her 
cities have never been bombed. So my 
feeling is that, on the part of the great 
masses of the intelligentsia of the west, 
it is not opposition to Japan but fear of 
war that moves the people. They cannot 
forget those years—the experience is too 
recent. They recognize that the world's 
center is shifting to the Pacific and that 
the next chapter of the world's history 
will be not around the Atlantic but the 
Pacific, and they are dreaming about the 
possibility of building here in the Pacific 
something different and something newer 
and finer than before in the era of the 
Mediterranean or the Atlantic. 

Here, however, enters a vital inconsis-
tency on their part. In order to realize 
this dream of building an era of un-
broken peace in the Pacific they are not 
only slow to face the hard realities of 
Japan's situation and to place themselves 
in her place, but are asking Japan to 
make sacrifices which their own nations 
have never made in international life. 
They are expecting Japan to adopt a 
higher and harder morality. They are  

pressing upon Japan ideals far in advance 
of their own past practices. But we can-
not get away from the fact that the intel-
ligentsia of the west have a horror of 
war, and they are afraid that this conflict 
in the east today is going to nourish the 
war spirit, and that here the flames of 
war will break loose again and cross to 
other nations, and there will be another 
world war. That fear has possessed their 
souls. 

West and east, we are in no position to 
throw stones at each other. We are living 
in a time when the nations, east and west, 
need sincerely to examine their own 
hearts and think straight regarding the 
problems which are agitating the tangled 
and troubled world of .our day. It seems 
to me there never can be permanent 
world peace until not only individuals 
but also nations share each other's bur-
dens and each other's economic privi-
leges. I know this is a terrific price to 
pay for peace, but peace world-wide in its 
scope and permanent in its character will 
never be realized until the nations reach 
this high goal. 

Prince Tokugawa: In the name of the 
Pan-Pacific Club of Tokyo I wish to 
thank Dr. Axling for his most instruc-
tive and interesting address. 

Making for Peace in the Pacific 
By DR. ETHEL E. OSBORNE 

An Australian Delegate at the League of Nations, and International Project Director of 
"Industrial Hygiene," Third Pan-Pacific Women's Conference, Honolulu, August, 1934. 

(The matter in this article formed the 
subject of a broadcast talk from the Brit-
ish Broadcasting Corporation Station at 
Savoy Hill, London, at the height of the 
outbreak in Manchuria. I venture to 
offer these thoughts by reason of my 
frequent journeyings across the Pacific 
during these recent years, the opportuni-
ties I had during my periods of work in 
Honolulu of realizing the splendid world 
service which is being carried out in Ha- 

waii and the very doubtful publicity 
which is often accorded in the press of 
the Old World to these distant regions, 
chiefly, I believe, because of an absence of 
detailed personal information.) 

I have in my mind's eye two maps of 
the world. One is well known through 
many lands for it is the badge of the 
League of Nations Union. Its center is 
in the middle of the old world, at Geneva, 
that picturesque lake surrounded by 
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snowclad mountains, and in zones beyond 
—all the countries of the earth with their 
different traditions, policies, ambitions 
and ideals. On the shores of that lake 
go on many efforts towards mutual un-
derstanding between widely diverse peo-
ples. Then there is another map of the 
world, used, in my experience, for two 
different purposes. It is an inversion of 
the first map ; its center of gravity, so to 
speak, is in the middle of the Pacific 
Ocean, in a small group of islands, the 
Territory of Hawaii. This map is used 
as a publicity map for Australia, for that 
continent constitutes the large mass of 
land in the southwest corner of this 
Pacific area. And across this ocean go 
the links—the trade routes—which bind 
Australia with the Orient and with the 
Americas and so by as quick a route as 
any, with the homeland and Europe. 

This ocean is well-known geologically, 
as a region of instability and of constant 
volcanic activity. One need only mention 
the names San Francisco, Tokyo, Java, 
and New Zealand to conjure up memo-
ries of startling eruptions, earthquakes, 
boiling springs and bubbling hot mud. 
Then in the very center of this area is 
Mauna Loa, the ever-seething and gener-
ally active volcano on the Island of Ha-
waii, probably the biggest in the world, 
with its vast crater, nine miles across. 
Just as there is the geological possibility 
of tremendous disruptive cataclysms, so 
there exist all the essential conditions for 
volcanic-like outbursts among the peoples 
of this area. We have had seethings and 
bubblings in Manchuria, etc. 

If we take a bird's eye view for a 
moment round the Pacific, we are struck 
by the extraordinary diversity of races of 
conflicting moral and religious ideals, of 
widely diverse development, from the 
educational, industrial and social points 
of view. We have the oldest and the 
newest civilizations and settlements side 
by side and in world trade competition. 
Forming the eastern boundary of the 
Pacific we have the United States of 
America, with its stupendous population  

problem. Here we have a vast confedera-
tion of States in which there always 
appears to me to be a distinct cleavage 
between the eastern and western halves. 
Oftentimes it appears as if California, 
as typifying the western outlook, in her 
people and her methods of life, has much 
more in common with Australia and its 
pioneering people, than with her fellow 
country folk of the Eastern States, for 
here we see the close linking across the 
Atlantic with the interests, the complica-
tions, the outlook and traditions of old 
Europe. 

Then there is South America with its 
people still with much of the old Spanish 
blood in their veins ; and away to the 
North is Canada with its predominant 
Scottish element—Canada which to the 
Empire at home seems rather an Atlantic 
dominion than a Pacific country. Through 
all is permeation of the Red Indian 
influence. 

The western border of the Pacific in-
troduces us to the Orient with its Japan, 
China, Korea, the Philippines, Siam and 
the islands of the South, and not to for-
get a large intrusion of Hindu peoples, 
migrants chiefly following the calls of 
labor and industry. Always there is in 
the near background and very near, 
the Union of Socialist Soviet Republics 
—an unknown quantity. 

Through the ocean are islands of 
extraordinary variety and character. We 
have the group forming the Territory of 
Hawaii, of a thousand interesting fasci-
nations and also developments. Inci-
dentally we must remember it is an 
American naval base and military outpost 
with the biggest garrison of men of any 
United States unit. 

Then there are the Samoas of prime-
val tropic beauty and allure. And Fiji, 
outpost of the Empire, struggling against 
many difficulties just recently made to 
England a gift pathetically small perhaps 
in monetary value as world finances go, 
but to anyone, to whom Fiji is a real 
living entity, this gift is known to be a 
genuine sacrifice and a token of devotion 
to the protecting mother, Great Britain. 
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Lastly there are the two far-flung 
dominions, New Zealand and Australia— 
New Zealand, markedly Scottish in set- 
tlement, and Australia, as large in area 
as the whole of the United States, with 
three-quarters of the population of New 
York scattered through this vast island 
continent. This meager population is, 
however, 98% British stock and on these 
two dominions rests, in a large measure, 
the upholding of British traditions in this 
Pacific area. 

How are such widely differing inter-
ests and outlooks to be harmonized? The 
speeding up of transport, the increased 
activity of all communications, and the 
inter-relation of trade, make it more than 
ever essential that pacific political rela-
tions should exist round this ocean. 
Many efforts are being made towards this 
end. 

The second map to which I referred is 
being used also as the propaganda map 
for the movement known as the Pan-Pa- 
cific Union. This Pan-Pacific Union was 
developed some years ago by a group of 
idealists under the directorship of Alex- 
ander Hume Ford. It is an organization 
in no way the agency of any Pacific Gov- 
ernment, yet having the good will of all, 
with the presidents and premiers of Pa-
cific lands as its honorary heads. Affili- 
ated and working with the Pan-Pacific 
Union are chambers of commerce, educa-
tional, scientific and other bodies. It is 
supported in part by governments and by 
private appropriations and subscriptions. 
Its central office is at Honolulu, because 
of its location at the ocean's crossroads. 
Its management is under an international 
board. 

Broadly its aims are to bring all na-
tions and peoples about the Pacific Ocean 
into closer friendly contact and relation- 
ship and to aid and assist those in all 
Pacific communities to understand each 
other better, and through them to spread 
abroad about the Pacific the friendly 
spirit of inter-racial cooperation. 

It operates by conferences of special-
ists or of people having a definite group  

interest. Time allows only the merest 
mention to be made of a few of these 
great group meetings and conferences 
which have already taken place ; there 
have been included science, education, 
surgery, commerce, food conservation, 
aiming at a full investigation of the food 
resources of the Pacific and making use 
of them to the best advantage ; women's 
interests covering social service, health, 
welfare and so on. 

Arrangements are under way for med-
ical and agricultural gatherings as well 
as a botanical scheme, which it is hoped 
will evolve into the establishment of 
of botanical gardens of beauty and scien-
tific and agricultural value in Hawaii. At 
its headquarters, the Pan-Pacific Club in 
Honolulu, "Crossroads of the Pacific," it 
has another function;  it constantly makes 
welcome visitors from other countries on 
the borders of that ocean and from fur-
ther distant lands and a pooling of ex-
perience goes on. One of its earliest off-
spring—and it has many—is the Institute 
of Pacific Relations, which holds biennial 
conferences attended by some of the 
highest authorities on international rela-
tionships. 

Last September was the first occasion 
on which I had the privilege and honor 
of being appointed to attend the Assem-
bly of the League of Nations as a mem-
ber of an official delegation. Coming 
from the antipodes as a representative of 
Australia, that distant member of the 
League and a dominion which has such a 
vital interest in the welfare and peace of 
the Pacific, my attention was early 
caught by the drama which that area, the 
Pacific, was unfolding before the As-
sembly. 

Among the earliest business of the 
plenary sessions was a resolution brought 
forward in a powerful appeal by Viscount 
Cecil, for sympathetic action on the part 
of all nations to assist China in the dis-
aster of the catastrophic floods, which 
had overwhelmed the Yangtze Valley, 
occasioning the loss of millions of lives 
and homes. 
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The delegate from China immediately 
expressed his appreciation of this sym-
pathy and referred with deep gratitude 
to the help which had already been 
offered by Japan. The Japanese delegate 
supported the resolution and further 
stressed the unprecedented proportions of 
the disaster and urged whole-hearted, 
worldwide cooperation in relief measures. 
The mere reference to these floods cannot 
fail to conjure up pictures of epidemics 
of diseases and the tragic spread of fam-
ine, which are bound to follow in the 
wake of such colossal disaster. But there 
is a silver lining. There is one section of 
the activities of the League of Nations 
which does not come very prominently 
before the eyes of the public, for the 
simple reason that it does not provide 
much scope for public criticism and dis-
approval. It is a section with a record of 
accomplishment and a program of con-
structive activity—the Health Section. 
Even though this is barely out of its in-
fancy, it has already made a big contri-
bution to the health policy of the Far 
East and to the prevention of the spread 
of epidemic tropical diseases by the estab-
lishment of the Far Eastern Health Sta-
tion at Singapore, from which guiding 
information in regard to the outbreak of 
disease and advice as to necessary pre-
cautions are sent to all countries con-
cerned. By the way, it should be noted 
in passing that a large share of the 
expenses of this station is borne by the 
Rockefeller Foundation, the ramifications  

of the health work of which foundation 
penetrate into most remote and unex-
pected regions. 

Then there is the investigation of the 
food supply of Japan and the research 
program into malaria, yaws, infant deaths 
and general hygiene with practical health 
policy which has been carried out in the 
Southern Pacific Islands. At the time of 
the Assembly the head of the Health Sec-
tion, Dr. Rajchmann, was absent in 
China evolving a coordinated public 
health policy and program at the request 
of the government of China. The health 
work of the League in the Pacific is a 
fascinating story in itself and provides 
many potent factors making for peace in 
that area. 

Such influences as those listed above 
have cooperated in these recent days in 
averting a stupendous conflict between 
the two great Oriental powers; between 
forces about which, in spite of all efforts 
of modern research and scholarship, we 
of the Western world know so little, be-
tween peoples whose psychology remains 
virtually a sealed book to the rest of 
humanity. And would anyone dare proph-
esy as to the fearfulness of the world 
cataclysm which must inevitably result 
from a war clash in the Orient between 
these two branches of the most ancient 
existing civilization ? 

Factors which are making for the pres-
ervation of peace in the Pacific are 
worthy of the interest and support of all 
nations. 
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A LIST OF BOOKS ON AUSTRALIA 
Compiled for the Pan-Pacific Women's Association by the Australian Committee, with 

the hope of receiving similar lists from other Pacific countries. 

General 	 Shillings 
The Commonwealth Year Book—Govt. Printing Office, Canberra 	  5/— 
Short History of Australia, Ernest Scott—Oxford Press 	  4/— 
Short History of Australia, Arthur Jose—Angus & Robertson 	  4/6 
Australia, W. K. Hancock—Benn 	 22/6 
Economic List of Australia, Shand—Cambridge University Press 	 18/— 
History of Australian Colonies, Jenks (1895)—Cambridge University Press 	 5/— 
History of White Australian Policy, Myra Willard—Melbourne University Press 	10/6 
A New Province of Law and Order, Mr. Justice Higgins—Constable 	  5/— 
History of Australia, Rusden (George William)-3 vols. (1897) Oxford Press 

Published by Melville 	 36/— 

Political 

Australia, Economic and Political, Meredith Atkinson—Macmillan 	 12/6 
The Pacific—Its Past and Future, G. H. Scholefield (?)—Murray 	 15/- 

(A useful and interesting summary of Australia's foreign relations). 
The Present Juridical Status of the Dominions in International Law, 

Noel Baker—Longmans 	 21/— 
The Australian Mandate for New Guinea, F. W. Eggleston—Macmillan 	  5/— 

Legal 

The Law of the Australian Constitution, Kerr—Law Book Co 	 £2 
(The most comprehensive study of this subject.) 

The Commonwealth of Australia, Harrison Moore—Sweet & Maxwell 	 16/6 
The Labor Movement in Australasia, V. S. Clark (1907)—Constable 	  6/— 

Economic 
The Peopling of Australia, Published by University of Melbourne for Institute of 

Pacific Relations—Macmillan 	  6/— 
Study of Australian Affairs, Brigden 	  
The Australian Tariff (An Economic Inquiry)—Published by Melbourne Univ. Press 3/6 
The Experiment of State Socialism in Australia, F. W. Eggleston,— 

Robertson & Mullen 	 21/— 
The Prosperity of Australia, Benham—P. S. King 	  12/6 

Fiction 

Robbery Under Arms, Rolfe Boldrewood—Macmillan 	  5/— 
We of the Never Never, Gunn—Robertson 	  1/6 
Little Black Princess, Gunn--Robertson 	  6/— 
The Mountforts, Martin Mills—Constable 	  4/6 
Bark House Days, Fullerton—Heath 	  6/— 
Such Is Life, N. E. Coad—Stockwell 	  2/6 
Fortunes of Richard Mahoney, Henry Handel Richardson—Heinemann 	 3/6 
A House Is Built, Barnard Eldershaw—Harrap 	  3/6 
Australian Story Book, Palmer—Angus & Robertson 	  2/9 
Human Pedagogue, Jennings—Robertson 	  3/6 
Boomerang, Helen Simpson—Heinemann 	  8/6 
Pioneers, Katherine Prichard—Hodder 	  2/— 
Pastures New, Billis and Kenyon—Macmillan 	  10/6 

Travel and Exploration 

Cattle Chosen (An account of a Settlement), Shann—Oxf ord Press 	 7/6 
Christison of Lammermoor, N. M. Bennett—A. Rivers 	  7/6 
Life on the Land, Abbot and Owen—Angus & Robertson 	  2/6 
Green Mallee, Truran—Angus & Robertson 	  6/6 
A Walk About in Australia, Philippa Bridges—Hodder & Stoughton 	 16/— 
On the Wool Track, Bean—Cornstalk Publishing Company 	  2/3 
Dreadnought of the Darling, Bean—Hodder & Stoughton 	  1/— 
Gumsucker at Home, Spielvogel—Robertson (2/-2nd hand) 
Barrier Reef, Napier—Angus & Robertson 	  6/— 
Open Road in Victoria, Cron—Robertson & Mullen 	  3/6 
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Shillings 
Amateur Settlers, Lord and Lady Apsley—Hodder 	 10/6 
Flynn of the Inland, Idriess—Angus & Robertson 	  7/6 
Lasseter's Last Ride, Idriess—Angus & Robertson 	  6/— 
Across Unknown Australia, Michael Terry, 0/F.—Jenkins 	  5/— 
The Long Lead Across Australia by Motorcar, M. H. Ellis (and F. Birtles)— 

Unwin 	 12/6 
Australia Unlimited, E. J. Brady—Robertson 	 42/— 

Reference 

Commonwealth of Australia, Moore—O/P. 1910—Maxwell 	 ?  
State & Federal Constitutions, Cramp—Angus & Robertson 	  3/2 
Oxford Survey of British Empire: Australasia, Herbertson and Howarth— 

Oxford Univ. Press 	 10/— 
Federal handbook prepared in connection with the 84th meeting of the British 

Association for the Advancement of Science, Australia, 1914, G. H. Knibbs- 
Victoria Goverment Printer 	  3/6 

A Geography of Australia, Griffith Taylor—Oxford Univ. Press 	  7/6 
Australia in Its Physiographic and Economic Aspects, Griffith Taylor— 

Oxford University Press 	  7/6 
Wanderings in Wild Australia, Baldwin Spencer—Macmillan 	 421— 
Native Tribes of Northern Territory, Baldwin Spencer—Macmillan_ 	 25/— 
Geological Map of Australia with Explanatory Notes, 1932, T. Edgeworth David— 

Arnold  	 20/— 
History of Australian Land Settlement (1788-1920), Roberts— 

Melbourne Univ. Press 	 15/— 
Birds of Australia, Gould 	 £2:5/0 
Handbook of Australian Birds, Leach—Angus & Robertson_ 	  7/6 
Snake's of Australia, Kinghorn—Angus & Robertson 	 10/— 
Butterflies of Australia, Waterhouse—Angus & Robertson 	 42/— 
Insects of Australia, Tillyard—Angus & Robertson 	 21/— 
The Platypus, Burrell—Angus & Robertson 	 10/6 
Flora of Victoria, Ewart, Vic. Govt. Printer 	 15/— 
Native Flowers of Victoria, Pescott—Robertson 	  5/— 
Golden Wattle, A. J. Campbell—Osboldstone & Co 	 5/— 
Stars of Southern Heavens, Mangle—Angus & Robertson 	  5/6 
Bush Boys Book, Macdonald—Angus & Robertson 	  7/6 
Argus Guide to Melbourne—"Argus & Australian" 	  1/— 

Photographs 

The Fifth Continent, Hoppe—Simpkins Marsh 	 15/— 

Literature 

Australian Literature, Palmer—Lothian 	  4/6 

Poetry 

Anthology of Australian Verse, Serle—Collins 	  7/6 

Poems of— 

Bernard O'Dowd—Robertson 	 4/6 Henry Kendall—Angus & Robertson 	 9/6 Shaw Neilson—Sydney, 1914 	 5/— J. B. O'Hara—Vidler   6/— C. J. Denis—Angus & R., per vol 	 3/6 Dowell O'Reilly—Angus & R 	 7/6 Lawson—Angus & R 	 21/— Adam Lindsay Gordon—Constable 	 5/— Dorothea MacKellar—Dent, per vol. 3/— 
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THE MID-PACIFIC 

The Royal Llacaiian and the Moana-Seaside Hotels at Waikiki 

The Territorial Hotel Company, Ltd., 
own and operate the Royal Hawaiian 
Hotel, Moana-Seaside Hotel and Bunga-
lows, and the Waialae Golf Club. The 
Royal Hawaiian has been voted the 
world's finest hotel by sixteen World 
Cruise Steamers. Rates upon applica-
tion. Cable address Royalhotel. 

The Matson - Lassco - Oceanic Steam-
ship Company maintains a regular, fast, 
reliable passenger and freight service 
between Honolulu and San Francisco, 
Los Angeles, South Seas, New Zealand 
and Australia. Castle & Cooke, Ltd., are 
local agents for the line, whose comfort, 
service and cuisine are noted among 
world travelers. 

Famous Hau Tree Lanai 

The Halekulani Hotel and Bunga-
lows, 2199 Kalia Road, "on the Beach at 
Waikiki." Includes Jack London's Lanai 
and House Without a Key. Rates from 
$5.00 per day to $140.00 per month and 
up. American plan. Clifford Kimball, 

owner and manager. 

The von Hamm-Young Co., Ltd., Im-
porters, Machinery Merchants, and lead-
ing automobile dealers, have their offices 
and store in the Alexander Young 
Building, at the corner of King and 
Bishop streets, and their magnificent 
automobile salesroom and garage just 
in the rear, facing on Alakea Street. 
Here one may find almost anything. 
Phone No. 6141. 

ADVT. 
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A Home Developed by Lewers cf Cooke, Ltd. 

Since 1852, Lewers & Cooke, Ltd., has 

been the headquarters for building ma-

terials of all varieties and has been in-

timately connected with the growth of 

Honolulu's prosperous community. From 

the beginning it has made a special point 

of helping the builder of small homes, 

a feature which has developed until to-

day its Small Home Service, consisting 

of assistance and advice of architect, 

drafting room, interior decorator, plumb-

ing expert and building material spec-

ialists, extends also to home owners who 

wish to redecorate or remodel their 

homes. At the present time the Lewers 

& Cooke, Ltd. organization includes de-

partments of plumbing, paint, interior 

decorating, tools, hardware, and electric 

appliances, as well as lumber and all 

other building materials. 

OAHU RAILWAY AND LAND COMPANY  

Leaving Honolulu daily at 9:15 A. M. 
our modern gasoline motor cars take 
you on a beautiful trip around the lee-
ward side of Oahu to Haleiwa. 

The train leaves Haleiwa, returning to 
Honolulu at 2 :52 P. M., after having  

given you three hours for luncheon and 
sightseeing at this most beautiful spot. 

You arrive at Honolulu at 5:27 P. M. 

No single trip could offer more, and 
the round trip fare is only $2.45. 

SEE OAHU BY RAIL 
ADVT. 
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The Home Building in Honolulu of the American Factors, Ltd., Plantation Agents and 
Wholesale Merchants 

Tasseled sugar cane almost ready for the cutting and crushing at the mills. 
ADVT. 



4 
	

THE MID-PACIFIC 

 

 

Home of Alexander & Baldwin, Ltd. 

 

Anyone who has ever visited the Ha-
waiian Islands can testify to the useful-
ness of the "A & B Steamer Calendars" 
which are to be seen on the walls of prac-
tically every office and home in Hawaii. 
The issuing of and the free distribution 
)f these calendars is a distinct public 
service rendered for some 3o years by 
Alexander & Baldwin, Ltd., who are 
staunch supporters of all movements 
that work for the good of Hawaii. 

The beautiful new office building pic-
tured above was erected recently as a 
monument to the memory of H. P. Bald-
win and S. Alexander, the founders of the 
firm and pioneers in the sugar business. 

Alexander & Baldwin, Ltd., are agents 
for some of the largest sugar plantations 
on the Islands ; namely, Hawaiian Com-
mercial & Sugar Co., Ltd.; Hawaiian 
Sugar Co.; Kahuku Plantation Company ; 
Maui Agricultural Company, Ltd.; Mc-
Bryde Sugar Company, Ltd.; Laie Plan-
tation ; and also Kauai Pineapple Co., 
ADVT. 

Ltd.; Baldwin Packers, Ltd.; The Mat-
son Navigation Co. at Port Allen, Ka-
hului, Seattle and Portland ; and the fol-
lowing-named and well-known insurance 
companies : Union Insurance Society of 
Canton, Ltd.; The Home Insurance 
Company, New York ; Springfield Fire 
& Marine Insurance Co. ; New Zealand 
Insurance Company, Limited ; The Corn-
monvealth Insurance Company ; Newark 
Fire Insurance Company ; American Al-
liance Insurance Association; Queensland 
Insurance Co., Ltd.; Globe Indemnity 
Company of New York ; Switzerland 
General Insurance Co., Ltd.; St. Paul 
Fire and Marine Ins. Co. 

The officers of Alexander & Baldwin, 
Ltd., are : W. M. Alexander, Chairman 
Board of Directors ; J. Waterhouse, 
President ; H. A. Baldwin, Vice-Presi-
dent; C. R. Hemenway, Vice-President ; 
J. P. Cooke, Treasurer ; D. L. Oleson, 
Secretary ; J. F. Morgan, Asst. Treas-
urer ; J. W. Speyer, Asst. Treasurer. 
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CASTLE & COOKE 

BREMEN., 
MALOLO 
B ERLIN  C3k  MANHATTAN 
Wherever you travel . . . whichever route you prefer . . . 
Castle & Cooke's Travel Bureau will arrange your reserva-
tions or accommodations and relieve you of all annoying 
detail. Information, rates, or suggestions are offered with-
out obligation and you are invited to use the travel files 
and service of the bureau. Castle & Cooke Travel Bureau, 
Merchant St., at Bishop. Branches in Royal Hawaiian and 
Moana Hotels. 

C. Brewer and Company, Limited, Honolulu, with a capital stock of $8,000,000, was established 
in 1826. It represents the following Sugar Plantations: Hilo Sugar Company, Onomea Sugar 
Company, H 0710111U Sugar Company, Wailuku Sugar Company, Pepeekeo Sugar Company, 
Waimanalo Sugar Company, Hakalau Plantation Company, Honolulu Plantation Company, 
Hawaiian Agricultural Company, Kilauea Sugar Plantation Company, Paauhau Sugar Planta-
tion Company, Hutchinson Sugar Plantation Company, as well as the Baldwin Locomotive 
Works, Kapapala Ranch, and all kinds of insurance. 

ADVT. 
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The Honolulu Construction & Draying Co., Ltd., Bishop and Halekauwila 
Sts., Phone 4981, dealers in crushed stone, cement, cement pipe, brick, stone 
tile, and explosives, have the largest and best equipped draying and storage 
company in the Islands, and are prepared to handle anything from the smallest 
package to pieces weighing up to forty tons. 

The Hawaiian Electric Co., Ltd., with 
a power station generating capacity of 
32,000 K.W., furnishes lighting and 
power service to Honolulu and to the 
entire island of Oahu. It also maintains 
its cold storage and ice-making plant, 
supplying the city with ice for home 
consumption. The firm acts as electrical 
contractors, cold storage, warehousemen 
and deals in all kinds of electrical sup-
plies, completely wiring and equipping 
buildings and private residences. Its 
splendid new offices facing the civic 
center are now completed and form one 
of the architectural ornaments to the city. 

The City Transfer Company, at Pier 11, 
has its motor trucks meet all incoming 
steamers and it gathers baggage from 
every part of the city for delivery to 
the outgoing steamers. This company 
receives, and puts in storage until needed, 
excess baggage of visitors to Honolulu 
and finds many ways to serve its patrons. 

ADVT. 

The Pacific Engineering Company, 
Ltd., construction engineers and general 
contractors, is splendidly equipped to 
handle all types of building construc-
tion, and execute building projects in 
minimum time and to the utmost satis-
faction of the owner. The main offices 
are in the Yokohama Specie Bank 
Building, with its mill and factory at 
South Street. Many of the leading busi-
ness buildings in Honolulu have been 
constructed under the direction of the 
Pacific Engineering Company. 

The Universal Motor Co., Ltd., with 
spacious new buildings at 444 S. Bere-
tania street, Phone 2397, is agent for 
the Ford car. All spare parts are kept 
in stock and statements of cost of re-
pairs and replacements are given in ad-
vance so that you know just what the 
amount will be. The Ford is in a class 
by itself. The most economical and 
least expensive motor car in the world. 
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Honolulu as Advertised 

The Liberty House, Hawaii's pioneer dry goods store, established in 185o; it has grown 
apace with the times until today it is an institution of service rivaling the most progressive 
mainland establishments in the matter of its merchandising policies and business efficiency. 

The Waterhouse Co., Ltd., in the 
Alexander Young Building, on Bishop 
street, make office equipment their spe-
cialty, being the sole distributor for the 
National Cash Register Co., the Bur-
roughs Adding Machine, the Art Metal 
Construction Co., the York Safe and 
Lock Company and the Underwood 
Typewriter Co. They carry in stock 
all kinds of steel desks and other equip-
ment for the office, so that one might 
at a day's notice furnish his office, safe 
against fire and all kinds of insects. 

The Honolulu Star-Bulletin, 125 
Merchant Street, prints in its job depart-
ment the Mid-Pacific Magazine, and that 
speaks for itself. The Honolulu Star-
Bulletin, Ltd., conducts a complete com-
mercial printing plant, where all the de-
tails of printing manufacture are per-
formed. It issues Hawaii's leading even-
ing newspaper and publishes many elab-
orate editions of books. 

The Honolulu Dairymen's Associa-
tion supplies the pure milk used for 
children and adults in Honolulu. It 
also supplies the city with ice cream 
for desserts. Its main office is in the 
Purity Inn at Beretania and Keeaumoku 
streets. The milk of the Honolulu 
Dairymen's Association is pure, it is 
rich, and it is pasteurized. The Asso-
ciation has had the experience of more 
than a generation, and it has called 
upon science in perfecting its plant and 
its methods of handling milk and de-
livering it in sealed bottles to its cus-
tomers. 

Stevedoring in Honolulu is attended 
to by the firm of McCabe, Hamilton and 
Renny Co., Ltd., 20 South Queen Street. 
Men of almost every Pacific race are 
employed by this firm, and the men of 
each race seem fitted for some particular 
part of the work, so that quick and effi-
cient is the loading and unloading of 
vessels in Honolulu. 

ADVT. 
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Twice a week the Inter-Island Steam 
Navigation Company dispatches its pala-
tial steamers, "Waialeale" and "Hualalai," 
to Hilo, leaving Honolulu at 4 P.M. on 
Tuesdays and Fridays, arriving at Hilo 
at 8 A.M. the next morning. From Hono-
lulu, the Inter-Island Company dispatches 
almost daily excellent passenger vessels 
to the island of Maui and twice a week to 
the island of Kauai. There is no finer 
cruise in all the world than a visit to all 
of the Hawaiian Islands on the steamers 
of the . Inter-Island Steam Navigation 
Company. The head offices in Honolulu 
are on Fort at Merchant Street, where 
every information is available, or books 
on the different islands are sent on re-
quest. Tours of all the islands are ar-
ranged. 

Connected with the Inter-Island Steam 
Navigation Company is the world-famous 
Volcano House overlooking the everlast-
ing house of fire, as the crater of Hale-
maumau is justly named. A night's ride 
from Honolulu and an hour by auto-
mobile, and you are at the Volcano 
House in the Hawaii National Park on 
the Island of Hawaii, the only truly his-
toric caravansary of the Hawaiian Islands. 

There are other excellent hotels on the 
island of Hawaii, the largest of the 
group, including the recently constructed 
Kona Inn, located at Kailua on the Kona 
Coast—the most primitive and historic 
district in Hawaii. 

The Bank of Hawaii, Limited, incor-
porated in 1897, has reflected the solid, 
substantial growth of the islands since 
the period of annexation to the United 
States. Over this period its resources 
have grown to be the largest of any 
financial institution in the islands. In 
1899 a savings department was added 
to its other banking facilities. Its home 
business office is at the corner of Bishop 
and King streets, and it maintains 
branches on the islands of Hawaii, 
Kauai, Maui, and Oahu, enabling it to 
give to the public an extremely efficient 
Banking Service. 

Interior View of Bishop Trust Co. 

The Bishop Trust Co., Limited, larg-
est Trust Company in Hawaii, is located 
at the corner of Bishop and King Streets.  
It offers Honolulu residents as well as 
mainland visitors the most complete 
trust service obtainable in the islands 
today. The Company owns the Guardian 
Trust Co., Pacific Trust, Waterhouse 
Trust, and the Bishop Insurance Agency, 
and is thus able to offer an all-inclusive 
service embracing the following : Trusts, 
Wills, Real Estate, Property Manage-
ment, Home Rental Service, Stocks and 
Bonds and the Largest Safe Deposit 
Vaults in Hawaii. 

Honolulu Paper Company, Honolulu's 
leading book, stationery and novelty 
store, is located on the ground floor of 
the Young Hotel Building in the heart of 
Honolulu's business district. The com-
pany maintains the finest stock of books, 
bridge supplies, glassware, pewter and 
novelties to be found in Hawaii. They 
are also agents for Royal Typewriters, 
Calculators and Steel Office Equipment 
and Furniture. 

The Haleakala Ranch Company, with 
head offices at Makawao, on the Island 
of Maui, is as its name indicates, a 
cattle ranch on the slopes of the great 
mountain of Haleakala, rising 10,000 
feet above the sea. This ranch breeds 
pure Hereford cattle and is looking to 
a future when it will supply fine bred 
cattle to the markets and breeders in 
Hawaii. 

ADVT. 
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