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Core of the Matter

When Cormnell University graduate
chemist Robert Botto began a course in
geology last year, his professor urged
him to get acquainted with his subject
by examining a collection of rocks stored
in the geology laboratory. All the rocks
came from meteorites except one, a pock-
marked gray stone labeled simply “This
is not a meteorite.” Intrigued, Botto and
his professors decided to analyze the
rock and trace its history. Last week, at
the annual meeting of the American Geo-
physical Union, the Cornell scientists an-
nounced a startling conclusion: the rock,
and a number of others like it, appears
to have originated in the earth’s core,
reaching the surface only after an eons-

1,800 miles. Beneath the mantle is the
core, consisting mainly of iron and nickel.
The core is actually divided into two
layers—a liquid outside, and a solid cen-
ter. The Cornell analysis showed the
density of josephinite to'be similar to
that deduced for the outer core, and
the scientists concluded that the rocks
started out as blobs of molten metal at
the boundary between the outer core
and the mantle.

To explain the movement of the rocks
from there to their resting place in Jose-
phine County, the geologists invoked
two relatively recent theories. One, ad-
vanced just two years ago, envisions
the upward movement of core rock
through the solid mantle in hot funnels
known as plumes, at a rate of a few

r
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The Oregon trail: One theory of how rock got from the core to the crust

long journey through 1,800 miles of the
solid earth.

Botto’s rock had been dug up in 1892
in Josephine County, Ore., and chris-
tened josephinite. It consists predomi-
nantly of iron and nickel. Using methods
of chemical analysis developed for study-
ing rocks brought back from the moon,
the Cornell scientists under the direc-
tion of George Morrison found it also
contained the mineral garnet—strewn in
mazelike patterns between the iron and
nickel crystals. No other known rocks
contain such a pattern which, according
to Cornell geologist John Bird, could only
have been caused by a great relaxation
in the pressure on the rocks. The single
realistic cause of such a relaxation, Bird
told the American Geophysical Union,
is a journey from the center of the earth.

Seismic studies over the years have
shown that the earth’s profile consists of
three distinct levels. The crust, just 25
miles thick, contains mainly granite and
basalt rocks. The mantle, a solid layer
of denser rock, stretches down a further

yards a year. The other concept is that
of plate tectonics, which holds that the
continents and the sea bed glide across
the underlying solid earth on huge
“plates”  of rock. The interaction of
plumes and moving plates has been sug-
gested as an explanation for the forma-
tion of volcanic ranges, such as those in
Hawaii: a plate moves across the top of
a plume, and the heat from the plume
punches a series of holes in the plate.

Route: According to the Cornell sce-
nario, the josephinite was carried through
the mantle by a plume—solidifying on
the way up—and incorporated into the
plate that supports the bottom of the
Pacific Ocean. This plate moves contin-
ually eastward, until it collides with
and drops beneath the North American
continental plate at the west coast of the
U.S. At this point of collision, the Cornell
scientists suggest, the josephinite rocks
were detached from the Pacific plate
and incorporated into the North Ameri-
can one, ending up in Oregon.

The interpretation is sure to spark
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Mr, Philip Schneider
1749 S,¥. Terrace Drive
Portland, Oregon 97201

Dear Phil:

Here is a copy of a letter from Ursula B, Marvin, Harvard University,
which i1s extremely imteresting. You will note that the studies indicate
an exceedingly close similarity between the grains which you say came
from Newberry Crater and the sample of josephinite which we also sub-
mitted for comparative studies, We have studied this matter and, in fact,
are working very closely with Dr, of Portland State College, and
he has become very interested in specimens,

Since the genesis of the josephinite found on Josephine Creek in
Josephine County is still s matter of discussion, the possible occurrence
of this same material in Newberry Crater opens up new avemues for a

study of its origin,

The scoriaceous sample which you submitted & month ago is also of
interest due to the fact that both nickel and cobalt were found,

We would like to suggest that at your convenience you might drop
by the office so that we can discuss the matter of both the grains and
the scoria further before making final plans for a trip to the area.

4

Sincerely yours,

Ralph S, Mason
Mindng Engineer

RSMslk
Enel.



April 7, 1967

Mrs, Ursula B, Marvin
Hoffwan Laboratory
Harvard University

20 Oxford Street
Cambridge, Massachusetts

Dear Ursula:

Thank you very much for your letter of March 22 regarding the metal-bearing
grains from Newberry caldera.

I am sending you under separate cover several more pleces of josephinite.
These were obtained from & placer deposit on Josephine Creek, a tributary
of the Illinois River im Josephine County, southwesteran Oregon. The exact
location is sec, 30, T, 38 8,, R, 8 W, These sre being sent to you in
order to corroborate the lines you obtained for josephinite and for the
metal-bearing grains,

I think the mystery of the metal-bearing grains has been solved, Yesterday
when contacting Dr, Ervin F, Lange, Head of the General Science Department
at Portland State College, im ovder to borrovw some meteorites for a display,
I learned that a large number of his meteorites had been stolen along with
some very minute grains of josephinite and that the student suspected was
the one who had turned in these graims to us stating that they were from
Newberry caldera. I believe there is very little doubt but what this answers
the mystery., However I still plan te go to the area that he originally gave
us as soon as the roads are open in order to be doubly sure.

4
I will be sending you shortly a copy of a paper on Newberry caldera by
Aaron Waters which I believe indicates quite stromgly that there is no
possibility of the josephinite-bearing serpentinite extending below New-
berry caldera and I knov of no Tertiary volcanics which contain nickel,
It is possible, of course, to get serpentinite from volcamics but I think
it quite unlikely in the Newberry area.

I want to thank you very much for all the work you have done for us on this
and hope you are not as disappointed as I for frankly I thought we were onto
something new and very different., In sny event I do hope that you can make
a trip to Oregon to see some of these very interesting calderas, volecanics,
and yes, even the josephinite occurremces. Incidentally, Hole~in-the-Ground,
a pleture of which I sant you some time back, is only a matter of a few
minutes drive from Newberry caldera.




Mrs., Ursula B, Marvin -2 - April 7, 1967

4

In regard to-your last question, "When does the snow melt in Oregon?" -

I am not quite sure how I should answer this, In the western part of the
State we have had very little snow this year, but in the high mountains
(the location of Newberry caldera) it generally does not go off until

the middle of June. Actually the best time to visit this arvea is in July

or August.
Thank you very much once again and I hope that we can still send you FRDKs,.
Regards,

Sincerely yours,

Hollis M. Dole
State Geologist

BDsjr



HARVARD UNIVERSITY
HOFFMAN LABORATORY

20 OXFORD STREET
March 22 ) 1967 - CAMBRIDGE, MASSACHUSETTS 02138

Mr. Hollis M. Dole

Department of Geology and Mineral Resources
1069 State Office Building

Portland, Oregon 97201

Dear Mr. Dole:

Thank you for the additional metal-bearing grains
from Newberry Crater and for the specimen of Josephenite.
My x-ray studies show that the two materials are

almost identical. The Josephinite gives the patterns of
metallic Ni and antigerite serpentine. The Newberry

grains are also mainly metallic Ni plus antigerite. My
films of the 2 materials are interchangeable excepting

for the additional presence of very faint lines representing
A -iron (a low nickel phase) in the Newberry material.

So far I have found none of the quartz that was suggested
by the probe results.

I have not finished work on these grains--they become
more interesting all the time. I am, however, wondering
whether there is any possibility that the Newberry grains
are in fact Josephinite. I know there should be no
connection, and I was not expecting any until I saw the
x-ray films.

Could the collector have mixed his localities and sent
you Josephinite grains‘as though they came from Newberry
crater?

Does the Josephinite-bearing serpentinite extend to
the Newberry area at depth?

Can modern volcanics develop veinlets of hydrated
materials (serpentine) plus nickel, and has this happened
at Newberry Crater?




(2)

/

I shall be anxiously awaiting the results of your
own collecting in this area. I will keéep you informed
of my results as I get them--

When does the snow melt in Oregon?
Sincerely,
Ursula B. Marvin

UBM/am




SMITHSONIAN INSTITUTION
R ASTROPHYSICAL OBSERVATORY
§

‘ o
i J 60 GARDEN STREET
OFFICE OF THE DIRECTOR ki / l i CAMBRIDGE MASSREOZISB

TELEPHONE 617 864-7910

June 20, 1968

Hollis M. Dole

Dept. of Geology and Mineral Industries
1069 State office building

Portland, Oregon 97201

Dear Hollis,

Thank you for the beautiful specimens of
josephinite. I surely have enough now for all
the studies I would like to make.

The man on Josephine Creek must have a most
interesting placer containing both gold and nickel-
iron. I would expect him to find traces of
platinum too, from the weathered serpentinite.

T can't say when, but I will visit Oregon

somehow, someday.

Sincerely yours,

Ursula B. Marvin
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June 10, 1968

Mrs, Urgsula B. Marvin
Astrophysical Observatory
+ Smithsonian Institution
69 Garden Street
Cambridge, Massachusetts

Dear Ursula:

I am enclosing what I consider some pretty nice samples
of josephinite, I think you will find these of interest
as some of them quite definitely indicate that they
occur in serpentine,

We have a pretty good source of this material now from
& man who has a small gold mine on Josephine Creek,
Josephine County, southwestern Oregon, from which
incidentally the material I am sending you came,

I hope that you will be able to get out here sometime
in the near future.

Best "m.o
4
Sincerely yours,
Hollis M, Dole
B State Geologist

Enecl.,



April 18, 1968

Mrs, Ursula B, Marvin
Astrophysical Observatory
Smithsonian Institution
60 Garden Street
Cambridge, Massachusetts

Dear Ur-ul_u

I was real pleased to receive your letter of March 30 noting that you are
beginning a serious study of josephinite, Certainly this is long past
due, Do you have enough material, and do you want more of it? Please do
not hesitate to ask as I am sure I can get you any reasonable amount,

In reply to your question of whether or mot josephinite is ever found in
its parent rock, my inquiries and experience are that it never has been,
However I believe in some of the pieces I sent you, serpentine was cer-
tainly part of the pebble and I have definitely seen pieces of serpemtine
in some of the larger pebbles of josephinite., I have a hunch that this
material is recovered from placer gravels for the same reason that gold

is - i,e,, it has been concentrated there by erosion of fairly large areas.

Your meeting of The Meteoritical Society sounds most interesting, I would
like very much to visit Quebec and the Malbaie Astrobleme, I have talked
to Mike Dence about this on several occasions and have seen his photographs
and heard his story on it and comsequently I thirst to see it,

We have started a little project here im our State to see if we can't re-
cover more meteorites, Ed Hentlerson doesn't think we will have any success
but I think it is worth a go., Enclosed is our latest issue of THE ORE BIN
announcing what we are trying to do, At least we will get to see a lot

of rocks, And wouldn't it be wonderful if we could turn up amother meteorite!

I still hope that you can get to Oregon and see some of our country., The
Center for Volcanology at the University of Oregom, our Department, and
the International Upper Mantle Committee are giving another conferemce in
the Bend area om volcanics, This time it will be confined to andesites,
So you are going to see more and more about the Oregon volcanics in the
literature, which should make it mwore importamnt that you come see it your=-
self, If ever you get out here, we would be most happy to take you om a
tour of the State andshow you the area from whence the josephinite comes,



Mrg, Ursula B, Marvin -2 - April 18, 1968

)

RQMQQ
‘ Sincerely yours,
Hollis M, Dole
HMD; jr State Geologist
Enecl,
P,8, Dr, Erwin Lange, Head of the General Science Department at Portland

State College, informs me that he has a recollection of reading an
article by Melville im which he states that josephinite was found
in its parent rock, The reference is: ‘"Josephinite, A New Nickel
Iron" by W,H, Melville, Amer, Jour, Sci. (3), wvol, 43, p. 509,
1892, You might also want to look at U,S, Geological Survey
Bulletin 60 (1887-88), p. 21,



SMITHSONIAN INSTITUTION
ASTROPHYSICAL OBSERVATORY

; 60 GARDEN STREET
OFFICE OF THE DIRECTOR . CAMBRIDGE, MASS. 02138

TELEPHONE 617 864-7910
‘March 30, 1968

Hollis M. Dole

Dept. of Geology and Mineral industries
1069 State Office Building

Portland, Oregon . 97201

Dear Hollis,

It has been a full year since you sent me the pieces
of josephinite, but I am at last beginning a serious
study of them. Meanwhile, I have changed my ofiice from
the geology building to the observatory where I am equipping
a new laboratory for mineralogical studies of the lunar
samples.

I think that the composition and textures of the
josephinite may prove very interesting and significant
when compared to meteoritic metal. I will let you know
my results as soon as I have any. 1I,11 also find out what
Bill Pinson is doing with his samples.

Is josephinite ever found in its parent rock, or is
it always in placer gravels?

I am enclosing a notice of the next meeting of the
Meteoritical Society in case you might be interested in
coming. We hope to make it a good meeting with a bit of
geology along with the meteoritics.

With best wishes,

4
\ ) S -, Sincerely,

Ursula B. Marvin
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May 9, 1974

Mr. Jack Reed
Box 94
Asotin, Vashington 99402
Dear Mr. Reed:

Thank you for your letter inquiring sbout possible
sources of josephinite.

We would like to suggest that you write to our field
office, P.0. Box 417, Gmntg Pass, Oregon 97526, and very
possibly they can putﬁ}txﬁ;ﬁch with one of the local suppliers.

Enclosed is an article from the October 1947 issue cf

the Ore Bin which contains an article on the Jordan Craters

Greé.
LY
Sincerely yours,
Ralph 3. Mason
Deputy State Geologist
RSM:1k

Encl.



ki (2 (7
’Dﬂﬂ/) ﬂ%ﬂbnw o

g \/Hiwfae NO.f 2”3”7"’&"“ Jotten da “’m’WW Scince Newsa dote WBJ f‘774
: ? W“( f’”&fﬂw L T e ’v/mwymm belic mﬁf

’ ! mfbxz &wo %% 2,90

7t7{ ‘0 ?

W;%M zza’ta/l ﬁw‘%

- Upkm WW éfg_ Comell g«ee(ofm Mﬂ"l ; %Z %
v N. Movilem and WI &m T é%
i it paskphlalts dn i kel aly fossnd alamz
dnctte. Yo 6/@@/ ne ko

Leithvedeim

.” 7M “Nag ,&M%y

Hows and wtwre d can 8wl Hhata went atloast [
MW%MW *W o




sen " an aneq wbioh ) '
W P ¢ a i WWT‘WWW
Eratoie. =f % Meou %‘? %@mm%@q%

Yo Qralee old
Og%%d% %g ‘/WML‘,W M%WMW
ﬁ%c.u Lo Tl 'C/:miz&é‘he V/‘%%M&%
g Cruaterns %
26 mlkea ‘&@t&ﬂ me%?%ﬁj %fé%ﬁhm@
e P il sl Y3
Y
ey 2%@4 A oy QMWW
W 7drbce MﬁmW
&{ "o

. my eye d
mbﬁwmmﬁ )WM n )JWWJ/Q

@Mp;a@ﬂp <onded 1L

o/ m/mﬁe WWX ﬁcoz/ '
Gt Az&wm&v\gwﬂve/geﬁam qu'% %
Losked” Namgsmall, Field Hlarseo o1 _Bnscubano ane aliedr—

oVeR T 2




3,
q st Yo be agle 2o Liudy 0 nabn vallle, Zho cider o A2 raler
Guobe wp Bsgugd pevenal Hats

' if@%% e qu e s

Meanly a . O1Q ooy Lasy T focit,
and” fellow 7ho v ok n e cnitm Gl inag
W %MMWJ WM@ %z%
Z“E 2 g m&m Leen M

SR e o i bl el

e pedsigle ¢y Luak Threugh s m%
Z:mz dwas ales awane of Hhe %mww




	Josephinite001
	Josephinite002
	Josephinite003
	Josephinite004
	Josephinite005
	Josephinite006
	Josephinite007
	Josephinite008
	Josephinite009
	Josephinite010
	Josephinite011
	Josephinite012
	Josephinite013
	Josephinite014
	Josephinite015
	Josephinite016
	Josephinite017

