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NO'r.c.S FR.CM 'Tf!E P - 1TI'fN1' 

E. L. KOPPElC . 

Another succcss!u1 and enjoyable field trip season h.;i.s ju.st c l osed and 
we are beginnin l' our winter lecture season which promises to be eGU£1lly 
succesafu1 Mid enjoyable . Beg"...nning in Ha;i' and ending in October tht. Soci ety 1 
had four one-day trips , four two-day trips and one two-week trip to.r,ether 
with our &MUlll .picnic at the Henry Scn.:rere hO'ne on th£' banks of tho:: St. Croix I 
River. All wre very well a t tended and we enjoyed ::iuch g11oloi::y, bo:'\u~:iful 
ec"ncry and good fellowship . 

Below is n rcvlsed and corrected scht.'Cl.ulc of our winter l~cturf'"' -""'! '· 

dates h:1vo been cbn.;ed fro.'il the schedult. gi w .. n ynu c·r·.rHer bM':l.U~~ ;{:· 

I 
Ga.ruion, as you know , was unable to be with us on Octobflr nth. flls:i ._..,, 
addit.iornd lucturw is l\IChJduhd for Deco"?lbi;r lat, Mr, Kin:! h110 con:ier.~,r f 1,o 
popular deno.nd anti on thEJ.t d9.te will giw a rc&Ul'.le of thi;; two-week \,:i;o-:_,. ;,., 

1
--

ltd t.o \lyoi:li!'lij and which the forty of us who acco:n~nit.d hi.n cnjoytA so ~:-•:rh , 
With m.'tps, charto, dhgr'l."'IS .:ind beautiful sHO.c~ he wUl o;.Jt:'lnin thC' gok1,.V 
of t.UlCh of \'/ycMin~ in an easy to und£.r-stqnc! ,.,'\nner a.n•1 it will be not 01. .y 
ent1:rtaining but vc;ry instructive '1.S w ... 11. ,.hkt. it "I. mst to 'lttt;nd . ,'.lso 
invite your friends to 'lttuid tht> followin!" lt.c~ur .. S(:rfos . 

I~ 
Nov. 10 - TM Chc.oistry of Min..,rtlogy - Mineral Genesis. 

Nov. 24 - Ioportant SulfiC.es . 

Dec. l - \'/yo:nin~ Ficl.c! Trip - .'.r. King. 

Dtic . 8 - Import'lnt Oxides ~c! C:i.rbonates . 

Jo.n . 12 - Impor tant Sllic~t.Js . 

J:o.n . 26 - Silic:l.tt;s "1J'ld ~:iscclL-l.neous Other Che-'Uic'l.l Groups. 

Feb . 9 - Introduction to Rock Study - !gneo1u1 Rocks , Plutonic , 

Feb . 2J - Ignoous Rocks , EffusiVC; , 

M!Lr . 9 - Chstic Scdii~ntary Rocks , 

M~ . 2J - fl'onchstic Sc<:b<:.nt-.r:r Rocks . 

Klr . JO - },l>t.n:¥:lrphic rl.ocks. 

;.pr . lJ - M<.t1'l0rphic Rocks !.nci Geocnl Ca:ipc!ltion of the Ei.rth . 

r.pr . 27 - ,\nn\llll 8.'l.>J.G.Uet. 
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ACIDIC rock - lgneou:i rock containing a hiPJ': pcrccr.ta('e of silica and 
-~if crystall1ne) SCEle free c;uartz. Cont.rssted wlth basic rock. 
AmL!.\N deposit - Rock deposited by wind which h!t.3 transported the 
- --Particles from s~ewhere else; exao.ples - sand d\II?t:a, loess. [ :=~{t r~c~o:ic R~:~:~s~i~;r:i sf~:::nts ccttu.nted tog1:thcr. 

Ai.IIiViu1.f - Sedimuitary deposit or rock made by a 11trCM1, auch as in a 
-- delta, flood pUi.in, and river oed . 

ALTfrlAT_I_O~ - Physical or chmical change in a rock alter its origimi) 
-fonn..i.tion, such as ~athering . 

,\IJJH!NOUS - Containing s compound of alucinum, such a9 chy. 
A~~~p·ya - Without internal cryst'lllin(.. structure , such as volc•mic 

gl.MS . 
AM'(GQ~L9II! - Ign1;ous volcanic rock containinp: S!n!!.ll nlmond-sh'l.ntd g11s 

cnvitit:s lin(.d or filled with secondary 101ner111s, such .,9 b'ls11ltic 
.kvn cont11ining native copocr (in north(,rn MfohiFM). 

!\_ffi'.@_U_LE - Sm11ll nlmond- sh'lpcd cnvity in nn iP:nQOUS volb.nic roe!;, rrufled 
by ga:i t1xpansion nnd filled with se;conrl'l.ry mincr"l3, .such '1.9 c<ilcite, 
qu').rt.z, and zeolitM. (A sir.tilar C'lvity without the. btP.r atlncrals 
is c.'llled a vesicle) . 

@q.l_AGf.OUS - Sandy. 
~~q_I_LL.~~S - Clll.y.:.y . 
B~Nl,li:.[! - Structure of' e rock having P'J.T'!llE<l hyore or di!ftrcnt mim·r"!ls, 

colors, or tcxtures . 
ic rock of dark color, 

gneous rock contl-ining 11; low ptrcE:nt'l?" or aillcJJ, 
- Rock com.posed of angul.J!.r !rapnt.a cwic:nt.~d t.o&uth•r . 

- Porous, cont-J.ining caviths. 
ffi[N_T~-- M!.t1orail that binds togtth<;r tht p.:irticl•-S of lr'.!gmont3l rc-::u. 
CH;.µ - Sort., !ine-gr'lint.d nric.ty of limes+.on. composed. or tho.: C:!rbon'l-tt: 
-- shdls of 5:11.'.lll Ill!!.!' in~ :mitn"!ls. 

~~r:-c ;;:~, ~t R~~~s~:fr~"~r 0~";~,').~:~~r~in~~!~u~r ~~~:!0:u~~~~ , I 
- minur:lls, pl:istic when wt;t and h~uUng 'lft~ r bc.ing h<..'lt<..~. 
COLU:?l..tt structurc - P3r'llJ..,l rod-litH:1 st.ructurt. in rocks. I 

Closdy pack~d . 

1 
- Rounded Cl"!SS of cin£r:il r.nttu· lCCu::tUl'l.t.<..-d 3round /1. nucl~us. 

1~N -_ R~~~~~~i~~~;r 0~~~~~~~~0~~ ~11;:;:;~~ts CEimimttd togetb>r. I 
Consist.in" of mim:rel or rock fr".i;nrnt:i. 
Fn@ll ... nts of 'rock kft ovtr from th1;: disint.ttp:rntion of older rock.;. 

ration of 3 rock by m~chmicr.il 1nv1ns, such 'HI by frost 
'\C on, 

D_~~!JJ~:.'\!!:& minunl - Miniortl th'\t is C1C3.tt1;rt;d throU[:hout '!. rock, such 
M diamond cryst'!.ls in kimerlit ... . 

mostly of th<.; min<-r'll dolo:nitt.. 
""'""'U''VU"'l de-posit. 
y in rock lin1.d with oryst'lls. 

____ . Covc:red with tiny crysttls. 
UFUSIVE rock - Rock t.h!!.t flowed onto th ... ciurr"c'. of t~l c.-irth 'nd aolid­
--fi~ tbl.r. 1 such 1s hon, 59.!:I'· 'ls c.7tn1siv·. 
~N?'l'.IY!:: rock - lgnc.ous rock, usu.tlly '"U1 t.Y.trusivt rock such "' hvi. 
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I::XF9Ll"TIOO - Sc!)llng-off of shtlls or sctlc.11 CrO!ll 'l rock surhcfo , such 
-- --.iSthit dui: to frost 'let.ion . 

PISSILL rock - Rock c•p:i.ble of bdnJJ oplit, such '1~ shtc, 
F'LUvl .. i. d(:posit - 51nd, gt"'3.V€i, cud, or rock dl.ipositt.C. b'J st.ru= . 
F01.f,.Tl1'1 - &ndin,g; or byc.ring in i:r.tt:wtJrphic rocks, 
ffti;.~IL rock - Rock consist ing of pitc+.s of min' r1ls or i'cn:llr rocks -- -- c ... :n •. utc.-d tog(, th( r. 
CA!lJRO - Co:irsL- ,c;n:l.ni..'<l igneous rock consisting hrgdy of b1sic 

- - ·phgieocl".sn,. fLl.clsp.:ir '.IIld pyr-o:xt:ne. 
GLOVE - Hollow n1..1d'.llt:: lfac.d with :nim.r".l cryrti.bl tint, :wojcct frotri th1 w.-Ul. 
Q_µ;;S 

0
; ~~~: 1 :~~· ~1 J.n, t:::-ittl£. rock th:i.t h:t:i car.LU •·-:pJ.t:_ly from " ·:i~~· 

GL.\o3SY tto>.!.~L~<.: ·• ~"''% text.ur£>, ill{) thi.t, of obsidhn 'l.lld o t.h1.;r volcnnic 
- - -i::ocks, 

(iNj.J~~ - L'iY• r.,d or b~.ndcd '.!IC.t'llll.orphic rock, 
!:!Q.IJ..._~ - Cltly- likc. cru::hi.d r ock filong tht t:urf11c:t or '\ f<iult . 
f~IJ.ffIJ,:: - Co1rs1;-~:i.ined ign€ous rock consistirv: fl3St:nt11lly or telds~ 1 

qu.u-tz, 'lnd on<: or more ferrttn!lqit.Si'Ul mincr'lla . 
GRANULAR texture - Consistinic of interlockinr fT'liM of simihr she, 

--iuch 'lS grnnitc . 
~~~ - Background lll!lterfol (gl.,_ss;' or cr.•'flt:\llinc) for thu hrger 

cryst'\ls (phe;r:ocrysts) in n. porpl';~Titic rock. 
IGU~US rock - Rock th'.!.t h'ls solidifit.d from 11 111oltcn S!.'ltc (O'\r-"\-'!} , I t 

• m'ly b<: !1ll. intrusi vc or extri.:si v1,; rock , 
IJ<cµJ.Jlell - Pord(;l'l ::i.i.n•-r.:i.l, rock, or fossil tmclosed within 4 rock . 
IN·~\,!.':'r'.;T_!O:i - Co1Unr, or crust, 
U:~JM..::.~1 r~k ··Rock th~t. h:i.s been h"!.rdenui by hl'lt . 
:µ-i,q:c;iD re~,{ - l,v: .• ll'JS rock whicr. forc .. d its W"l.Y ._tile :uoltcn into !.r:otr.er 

roe It. 
~iT?-1_91 r.rir:n r~rk - ?.erk lying smdtdch-lilr:e belW'JCn two stnh. 
INT!ttJS~,-;: • if..,f.c·.u; r-:-k '6i.ch f.JrcOO its wi.y "~He molt•cn into ot her rock: . 
iN'f~l!~I\'! r1~ ·, :, ·-., :ii.::i t".Jl"k thJt cryst'tllizu: hlcw th1. surface of the 

"ri.r: .. , ".1'rt .,, "I. ~:'-'.~!itt-. or dike . 
L.\V,1 - Surhc:-11 n-_, ... c~ :!ICJlt.rn rock ; hV'l m.'ly !lOlidify into 5UCh rocks n.s 
~ bi.s11;~ ~ ... ~ -1.:•:li.lt. 

f}~~~~ ~ s; ~;lj:(.~J 1~e~~~k E;~~~~~/;t~~~~~~l.;'l~~~~~~e ( c1lcitc). 
~;:;:;t~Ci:.--:: Rc.r.rys,t1J.1:i,•.c.d c:irbon:iL rock which bLfor(J bt.ing mohmorphoaW 

-- w."lB limciston ... or Q.olcraitl; . 
M.\5::iJVl rock - Unii'orm rock . not bedded or bvH~d . 
M.1TRIX - Rock p::mgu.: in 1;hi~h lhG d1o;~ir1<d min~,.i.l or ore· is cmbcddi;d . 
M!;.T,~iC~VlilC l'ock .:. R!':'ck th'l.t h'.l.s bc ... n ..:.xknsl.vt:!.;v l\Jtcr,_d from a. pri.vious 

i~·1t:ous or s1·:dl"'tent".l"J rock -by th .. t.ff•.cl of hc'lt , pro3surc , or 
ch,.n.icril 1ctfon . , 

Ml.Ti::()it~T ..... - Rock th'lt h1s f,lltp. to C.'ll"th fra:t ce.s:itc :5p"lc1:: . Tht- Ur-ht 
- produce.-<! by '.l r.ittcorit" "lovini;; throuf'h tht :it':loS;lll(:l"C. is i. 'lc.tt:or . 

~~~t; ~9~~~:yl~ic~i~D~~c~~ mir\£.r'.1.l , 

Pl:.Q~~t!_TE - I~co1,1s rock C.cnsistinl! of v"ry c~r30 n1m .. r'll cryst'lls , 
C'XDt!!.on pc.1ni.tite ndne:r:ils includ• qa~t:o:., 1'tld!lpv, mic"\, tourtUUm, , 

'Uld b<r7l ; .,'.lnY l"!ll" 'U\d "(.!El nli..•tt .. r'.1.13 occur :;occhll:_. 1n pog . .;titoos, 



PiltIOOTITE. - Co!\.l'se- gr:tinl.d b.:isic iP;n£.ous rock canposl.d l.:lrgely or olivine 
-- ---MOPYroxent. . 

PJ:TROQi.;.?HY - Descr iptive study of rocks . 
PHii~Q{;ill'.3!-- Conspicious cr;stt!l b!llbt..dded fa th~ fin..,_r - grainl.d ground­
- - m:iDS ·or :i porphyritic r ock . 

f'UJTOl:HC rock - lgn.;ous rock ttut sollditit>d from m"!~'! o.t dE:pth . 
rOCKif - Cwity in rock~ cant.:i.ining min<.r~s . 
Pb..~UJITY - Pi.rc.:nt3ge or .::i. porous r ock tint consists or Sp-lCI. . 
@__ffit_y - Rock consisting of conspicious cr yst'\h(phrnocry:Jts) ~bedded 

in 3 !ini..r-gr3.ini>d grOUl".d:llss . 
RLPL.,W....· .... ."iT - Proc ... ss by ldlich a rock or ort. t'lkl.S th<. pl:ic<- o! " pr1.vious 
-on·c.;- ofti..n p-r ... serving th<.. origin"!l structur1.. . 
,lOCK flour - Findy pulver ized rock . 
3AN~ - Sm.tll brok~n fra~.;:nts of I! minl.r:il or rock , qu:tr t z is tho. most 
-- cor.vnon const ituent. 

Sdllli.:nt'lr:r r ock consi sting or consolic!'lt~d S.'.!.nd. 
ly laycrc.d 1:1.tt.w.or phi c r ock . 

str.:it.1 i n bcddt.d r ock, such ·u1 co'\l. 
Y r-ock - Rock ckr lv .... d fror.i. .::i.nothcr rock by ~ltcrntirin or rt • ... '.:'~rph~_ti:n . 

_ .:R_Y rock - Rock d<.posit cd fro:n solution or awip. ns:.:.on, or t.,, ::..·r;:..nic 
.'\ctivit:•_, such as gypsU1:1, Stlndston..i, or lit1•!:'.lton1. . 

s;c;;_.r,.q,\Tirnl - Mini,.r:i.l m'.\tt(lr J.CCU.'?lub.tc.-d in c-:iuspicious .'\g11rc1ptes. 
§t!Aµ;. - Thfo1y _1-..ycrc:d scdbi>ntar y rock CO.'-:lpos, d of consolid'lti..d mud , 

cby, or s:'.lt... 
SILT - F'\n1: mu':luy s•.dil::1:nt . 
SkTE - F.'.nc.~.y byer"d 1 CClm?'let neb"\OrpHc rock which ::ipllt:s ei.aily into 

- "st.i::.te, 
ST.'-!-}CTIT_'."' - M.~t<rll sh:i;>t<d 11.!(-c. :m icich. ~rni d .poJiLd b;r tht cv ... por'l~:lon 

of s olut.:1.o>Js drippin;:: fro:::i ti:.< roof of "\ c~-,, rn • 
.5T J_ \t],I"t: . - !'.in•,r-::1 sbpi.:c! likt ~'1 icicl1.. 'lnd dc.posit1..d by th1. l v-.por'ltion 

- )f-aolutio:ts on the !loo:- of 3 C'.1.V1:rn • 
• ST<!-<-'.l'..IfL;.. rock - aoc;.; th..;t t.1s bct.n depositt.d in hyt.r.s. 
ST1U ... :'lD - C<mt.'lininr; p'.l.r:tllel gr ooves or scr'\tCho.:s on th(; surf"\C(, r-iu~t. 
---ns •"'.h~htfd rock .. 

?'!•l~~tyn:i:. - i'hy:dc'll fe::i.tur.;.s of 3 rock, incli.ldin!" porosity 
1 

jointing, 
.t:-"\tf"':.c-::.tior. , parti.!:g . fr'J.eture , ~.nd bm1in'!' • 

r.i:.XTu-i:; - P1-..t.ern o! inii11..r:ils 1n 3 rock . 
T}ffi{ st.cticr. - Slice. of rock t!-.'.l.t h'ls bcrn grol.l'"ld to tr;.nsp'lrency and 

'lit._:! on g_: isa f?r stud:' uncii.:r '.l ::-1icro;if.l"Jj..t. 
TILL·· U:iso:'.'ttd ghchl d•-poslt consistin~ of smd, cl'ly, :irui bouhkrs . 
\'!;S~_I<:UL.u~ re-ck - ;lor::k i'i-:ving nu;n ... rous SJ:l'\ll C".•.•l.til:tl C'lU36d by P,15 i.Xp'\nSion. 
VOLC.ullC i;h:is - N(.nr.:ryst.:illi.'lt rock fo1·::i'-'d by th(. r"pid coolin.ii; of hv1 . 
V_o~~~m~ rock - I~l'.i~us roc.c tint h:i.s solidif1<.d fro~ volcinic l"'r.1 or 

•..Xplostvu r.uttri"l 
VUG - ~ill C!l.vity in a r ock . 
W\.;iH •· Loos.:; su:rfnce d1;1posi t or smd , gr:i.v"'l , or bouldor 3 laid do...,, by 
- - running ~t1.-r 
Wl;-'.•THLJi~N_G -· D<.:com~os:'tion '\nd :i.lter'ltion of rock under '\tnospheric conditiom1 . 



The field trip is an inte!:"I"al p<>rt ~r thf- 3ociety aM its 
progra.~, bec~use it givts realit~· to thE> 1£.ctur• pro&'.?"n., Mr:! a better 
undcr&hndir.r or re"ll ~eology, not to l'orr;ct thi, plMJimt frllow!lhip 
th'l.t i5 <.nJoy•<\ . 

IC' we 'lrc to have an intcr1 stini:: 'Ir.cl fostructiv1; fidd trip 
pMj\'rt1r.i it must bt:co:ne the r~sponsibility of t.h•_ Society 11s 'I whole, or 
el!ie thu fi.w who hwL servid as leaders will soon h'\VU c:xh•mstul th~·ir 
rts1Jur1Hs !l.nd lh!:i prop.:!"oltl will co::., to an t:ml. 

Any fit:old trip to be succ<;ssf\11° !:'lust b<: scoutc,d eo thnt the 
k'.1.dcr knows intim.tdy all the a!"en th'l.t is to be v18;H.ed 1 t.ht t:bio 
rr q11ir1od, dist.mccs to be, cov<.r .. d ·md phct.s to blop. Thi.. scoutina. 
ot't.on t'\k(:S mon time.. th'ln lhb trip itadf, 'Ind c:in either bo done 
spt·cinlly for .'I nt.w nn::i or or. blsE:d on infor:·11t.ion th1t him b~cn 11:llni.d 
on 'l prLv1'1us trip , such 'lS 'l. v::i.c:i.t.i'Jn . ..e -i.r•. not. Wl')rri1.d too much 
o.bout l,,.:id.:.rs fo1· short trips of -i. d:ly .,r tw'l fro.1 th· Twin Citil:s :i.re:i., 
but. the pousibilitir;s for t.wo w·~(k trl:> .. is n'-i.r e:: hi.u:-.ti::>n unhss so::u:i 
!lddltfoMl "".t.'.t.nS ~re U3Cd to pl'J.n ::md f •r ruht• lon~ trips. 

B<.C:\US'<i it. is very diti'icult •,nd ex-x:is1vt to do spt.ci"!l scout-
1nr. for a two -.ro,:k trip, ""'- ~ust. (j(:ptlld •m inf;.r"Otion th.,t h'\s be.cm 
obt'l.incd by individu:ils tfflo h'!.v: · 'lclt p-:st vi:'tits to 1ntcr ... st.inr; 1.rc:i.s, 
or frOlll so.•£-:-nt who is pl'.'-11r.in--. v->c1ti-)n '\nd will "";rrm, ~ !t so hr. ci.n 
atudy th<i ::i.re:t. 'l.S :i. plm rcrr '.t. rutun trip. Thr-. 'r' bout tW1.;nty 
Ct.?n'JtrB c·: tht So::1£ty d1c ri><"\ll-rfy lttt.-nd th_ tW"J lto'tt-k trios "nd "IS 
1:1'\ny :~rt. 1·.t.o OCC"lSionilly 'lt-tulci. If thlB'-' i"''-'Ph i.:ill ~._t, lo th r 
ind !'."JOl thtir infor :1t.ion 'lb.;:ut nricqia phc< o Hil,f tht•• h-tv•, ·tisHcd, 
a t>hn fr,r i. trip c~_r? pos-;ibly 'tit. '.t.rr..,n1wd Cr<'11 th~t. it.fo!'";\"tio" .. Th•n 
mt 0r :iori. o·' the voup :;~n loo~ U'l 'lddition'\l !n·\~!""1".ticn to -"''rr.ul1tc 
i. trip. '1nl. or two c-.n t.h• n '.x- hct.:d fro;'!1 t!'lt rrou"'.' t' dr-w up '\ll 

itl:it.ri.ry mr ;ak• lrr"'.\T'l!':t;·,..nts throu~h :::h~'li.r1 of Cor.·· re· "nc! 
org'\niz1tions thrc>u":hcut ·t:-. ..._ ::<rt.:· 1.ir -r~t.bila of "!Ceo 1 ,oa-.tions -:id 
st JJ'S , 

Tht. bi:.:it t.i b st;rt '!. lonR trip for 1959 is now '\nr: it i5 
aur••rsti;d thi.t thos'- int\.r<.-st,d <7t.t to,,.cthtr ~.s a::i·~n '\S oos~ibl<. "l.nd 
:'\-_lb, pl~ne:. 

The 3<>"'.rd or Dirtctore, 
Th.., <kolo.,ic"'.l jor.1d.y c·r !limn.soti.. 



r ALL OR!:S .-JiE m:rr THE SJ.ME. 
by Rob<.rt Libby 

Piclunds ki.thc..r & t;ocpnny, 

M'llly icinds or V'lri£ties of ir··n ores !I.re r.dned frti~ the l)!)(;n pits 
~ und1..rPT->und runes locnkd in tht St!!.tr: _1f Mi'l..'1csoti, They V"l.ry in 
110.xi.r:mct, structure ".nd :m!l.lysis . So:nc o!' tr..l ons h'lvt. h!l"t: pcrce:nt&rr<JS 
of silica 'llld phosphorus which denreciat£ th( v-olu•. of tr c or•_. others will 
h'.!Vf. :i hii;t iron cont..,nt but u-.. vc. ry fim. in str11ct11r1 . ~ low rri.d,.. ores 
will rt.spond re:idily to trc.:it::Lnt to bltter th•. qu:tlity 'ln~ structuri> o'.'f tht. 
ort:, whil,_ othfrs stubbornly re.fuse. to re:spcnd to 11.n t·cononical n .... thod or 
up-gr:i.dillg or bt.ndici:l.tion , 

The. most co:n:-.1on iron ore is soft. to , ·di1e-hir<.1 , yi..lltwbh bro'wtl to 
reddish or blui!!h-brown in color, md gndi.s with incrvusinp silici (omd) 
into ftrrugir.ous chHt (rock) . Fcrruginouo chut 18 •m iron-bc:irinr,, Cine 
cr:vsto.llinc silic.l , The torm f.,rrueinoua ·:u:::ms iron-br.'lrinr,. ChLrt is ::i. 

gc.·nc.ril t1;.r•i for .'l finE: cryst:i.llim .. silic'\ , Tht: iron !n thti ort;t m::it(.:rhl 
may b<. in onu of st.v.,;;r::i.l diff~rcnt for'?l.9; t.hu L10St. co.111on :lr'- hv..:itito, 
an iron 1xide , :i.nd lil:Jonite: or go1;.thit(., which "lrt. iron h;'l'.iroxides. 

When thi.. W'.lll rock of .::!. nine is 1 shti;;-' .. ypL "!l:llt:rhl, tht. iron ort 
in th{; ~" is usu.'1.lly sort, d~k red nr blW.ah-rE<d, cby lik .. '\lllj l"l::::iin'lted . 
If tht W'.lll rock is 'l chi;;rty tnx , thi:. on in t..h::.t mi:x. ls m.-dlu.., h:ird, 
soi •.wh"lt amdy :md gun.::rally brE::i.ks into s:m.11 blocks . 

Thu b~st tY]X. of on frco the. Cuyum mrt l!tsibi ringca is '1 hirh 
qu'."ll!ty, '.llLdii.n S·~ft , rt-ddish- blu., hE...-:i:i.t.itc . Ir:·n contt.nt hi.s run ~s higt 
'\5 68% (dry m'llysia) with a low ph::isphorus crnt.-;nt . H~v\r, it. ~u;;t bt 
r•- :,~rt.d Uut this or ... is cxecptbml 'lnd li."titcd in qu~nt.ity, 

,, ih .. c0nd t.yn.:.. is W'.lsh "r.;. This cr1;; is c:!'sinte~11t.C"d ir··n-b,'lrin~ 
chrt., " rl'lSt of thP. silic:i. is in tht: foM '°'.'f " tin .. nnd V.iich will lt'l.:ll 
out, l{;'lvinp tf".c ir;:m oxide. c:il.100 tho "C3nc.ntr1t .. 11 • 

A quit(: co~n third typ<; is :i. find:t h .. '!11n:i.te:ci , br~nish-ytllow 
lir.1onit1;1, relltinly low in silic'.! 3Ild '10rL chylik<. , 

On th( Cuyun'l R:i.no;l: ':!:my of the or:.s "r1: .J"m:pnift.rous, th'\t is, 
C".lnt'lining v1rying ;icrcent't~.,s of ':l.'tn<r.nes, . 

Eich of the gr¢ncrol Orts ::icntion•_d will h"lv~ J.dclr. v~rhtions in 
cht:r:tic'll '\nrllysis within its owi1 proup. Durin11 tht.. ninin1'. of 1intpnifurous 
iron or, the. ahovC$l ifl V'-ry :i.pt to produc1. hi£h i'\ngrmt..SE: w'l.t:1 low silic'.'c 
.'lflCI. inc;diu..1 phosphorus ::hilt: -nothtr 20 fLtt 'lLm th<. s::i:1e cut it is 'lpt to 
run int.o 'l stnii;ht iron ••r.:. , 

Moving '.llcnr the S:lrlt. cut .::11:· prOOuct. "l griod rr"ldti of iron "rt with 
low silici ind l1ttlf¢ m"-!lgimse , me! proC<...t.d fron tlv.n to iron on th::i.t 
will run low in ir·;n, 1;;.' in -nng:i.n.._s ... 'lr.d with 'l siliC'1 ti!'lt will br.. under 
15%, with 'l 19 to 20,l ooistur .... Thi.; httlr .'lt{rbl is com.:i:mly chss1.-d 'lS 
a "l~1~ca;.lbin1.-or., 11 , th'lt is, it idll h:ivc " le.ri;,. p.:rctintige of vobtilc. 
tl!Lttt.r (c'lt'bon:i.ce.;us rnt.t:rhl plus H.20) thit is lost ~ the- bh:it furn'\c& 
OPE.r<t.ion. 



1-- Mining records fr!r.n ono pit revc..,l one shift lo'l.ding ON3 th'lt ~'l~:---: 
l JJ% iron, ls-,C lll.'.lJ18!ln,.si:, .032 phosphorus , md lJ$ sillc'l . Tht: mxt s)!ift 

continuing !l.l~·ng the. Sx:lE art;l. pro<iuc..d or\. run.-iini:; l.zl, iron, 6% ns.nr-nese, 
. 175 phosphorus and 14% silica. 

Hit,h moistur.(; content lowers the i;r'l.de of ore bec11use you will be pay­
ing frdght on usele:ss l<r..ter. Yt:t ons V"U'y grc'ltly in the ""Y the~ rchin 
n<'i&tur( . Ye'll"S 'lgo when '.!. cert~.in or propcrt~r vi.s oprncd, th1 first cuts 
nvc11h1i 'l hfsh ::ioistur.;, contE:nt, run.-iing 22 or 24% in :no1.stun. 

The high moisture contuit m'lde this 'l 11 10-..'-·r:r~de" ore. ".nd '18 &U\':!i 1.t • 

~s'l~;~~~P!~~ ::ldt~~ ~~~h~;1!~::r~b~~! ~~1;~~~~.".d ~:(~r: .... ~~;; ~~; ~~~-;;;~~~J 
The moistun. contlnt .as do'Wn to 10 to 12%. Throuttti 'l.!·1"1.thn th:ls ere h~.c lost 
o.bout hl\lf ite ,~\0isturo c.,ntEnt . Th'lt typt:: of ore V\VL up ~o:l.st1.:re re.,_dily. 
Other hir.;h moisture ons from thL same prop..rty, atockplh.d for the s:i:ne 
lc..nftth of tiru.. , retnim.d their origim.l pcrccnt.118"8 of ;11oisture . 

It ece:ms th'lt th(.rl;. is soroothing f::i.V'r'lbl• 'md 'll&o 8CC1'.thing unfworabl~ 
a.bout pr:ictic:i.lly evtrt tYP'-' of or.: c..ncoW1t< r._-d. in mini!\/, , ~L~rkt t'll'll"' ores 
are m'ldo or cre:i.t1Jd by rni.Y.inz the V""trivus t;.-pc..3 of ortis tos;otht.;r in the fltock­
pilu& or ore pocki::ts to incr .. :is-. t~ i'«v-·r'lJlt. '1.nd ducr"i.sc th1. unf:wvrl.ble 
ch'1r'lct1..ristics. Tht. st.,t.l Co.t:p:::!.ny buyin~ '.lr c~nsir.int: ores will :lpucify that 
tho or• s furniah .. d :iust bc.. ::if spt.cific..d gr~.ck 1 th.,t ir, :it;Ct 11 dd'initi.; 
~'llyds 3Pl=Cific::i.ticns . 

In tht building of .:i. c~go of oru f'Jr on.,- ot th n'l.'?lldd v .. sstM, pit 
f':r~n fraD vvious :'lines ve notifL d wht.n th< vessel is due, how o.ut:h 
tonn'!.R• th£y 3r~· to product; for it , md '1111:'1.t 'lll'llytic"ll requir~mts th~y 
should 'ltt1J.in erv:! the: nu':lbt.r of t..."11pty or.._ c'lrs th._y will tx. provickd with 
to ca:i;>lcte tht.ir iJ'"!Ttion :;,f the v.sscl's cvgo. 

The vc:isd is rcqt:ired to cu-ry on this p'lrticuhr trip i. CLrtrln gr::i.de 
of or ... . It is uo to tht. Dre gr::i.ciin.c; dt.pi.rtn..nt to se<. th~t the vessel receives 
t.his dC'ai[Il'ltt.-d gr'\de, 1'd.th a.l.low:i.nces for only slif!"ht '\hlytici.l vvi!l.tions 
fro::t the gu'lr'lntl.c.. th""!.t the orc.. sell .... r s. ts up for th· R;T:'l.dt , 

Bc"'r in mit'Ki th'lt tht. s!:'\tlh.st i.mlyticcil unit u&t.d by tht. chc'.:list is :i. 
nmph of th.;. cont"'nts of fiv .. r:dlro"'.~ C'lrS. We '\SSunic thC' vuesd will t.1ke 
ll c'U"go of '1ppro>.im::i.tely 250 cars of ot"c , tot"llin" b;,twut.n 10 1nd 11, 000 tons. 

Two hundred llnd fifty ClrS '!.rt lo,.d!.d , md prob'\bl.v 50 C'l. r lJ of offgri.de 
ora an ltft ovl.Jr f?'o:im ::i.no:ithEOr vcssc.l which did not fit in with tht mix, or 11 
gr'\de, of thi.t VLS31 l. Thi.t mlk .. s :i. toti.l of JOO C'l.rs of or ... or 60 fivt.1 - C'.\.r 
S'\.'llpks to ;n'.lnipuht~ until encl., ~s re:1chtd . Tht· t'\ldn_; out of c(;rt ::i.in fiv~ ­
cv lots th:i.t upst.t t.ho. pc.ssibl~ cembbi.tLr~s ·iJ! r,r ·d< '\ncl mix 'lnd r ephcing 
th .. !!1 with uth'"r S'.l-:ipLs th:t will brine 'lll th· Llt~nt!I into lin• with th .. 
gu'l.r'lnt.<:u is s:.;'llti:~'i i. pr:>bhm th'\t t.}COLri.ncc '\lon ci.n solvL in 'I. hurry . I 
lt r..ucit b• d'inv bE.twt.:•- n the ti~ tt:-t. or. ci.rs ".rL lo'.1.dc..cl ".t th. -tlnt. -i.nd tht.. 
tir.lb wht:n th .. c~.rs :i.rt: d1.0p.;.d into p.:>ck ... ts '\l f.hto dock. In othLr words, th.; I 
pcssiblo cocibini.t ions "'.rt. spottt.~ .nd tho n ch ... ckt.d fcor t.Ot C'lrgo lVtorag., '.l.fld 
th( or._ pock ... t :dx. 

Tht.: or., pockc..t .llxllt& shoot is tht.n ~'lrh-d is follows: 50 pxkets ~re 
ntedcd on one siti6. or thc.. d·.>ek t'l :tlx thf. 250 cu-e '.l.t five c:irs to a pocke.t . 
Th'1 250 C'il'S &ro.: clividt.d into fiv~ gnups 'r 50 c1rs L!lch, so arranged thst 



~,,-- th• ~.-:in <<>Oh gr~up ~uld In"" olmly rchted on,l:: in the o.jor -1
1

1

1 

1;.ler:icnts such 59 iron, i:ung:lll1;.S<.. 1 silics and phos;tiorus. 

The on p.:x:ht cixi..'l,g, or dispcsition order, 15 wired or ph.inOO to the I 
Ort: Dock Agt.nt . Large switch- enginc,s th(.n St'!lrt swi,tchinr out the 250 C'!.rS 
in t,he y'.lrds int.o the desi,gM.ted groups and th1:n procci..d to dtop thea into j::. 

I 
th<i or~ pockets es requt.stOO. 

l N '"' <:ach .Jrc. pockf:t has one ctr of each t>,f the V'\rioties nv:iib.bk for 
I the C'l.rgo, JM.king 50 pockt.ts of fivu Clrs co.ch. The V'1rhtfons in ~n'llysis 

hnvc bc€n fjJ.C.f:d together frca th<: insidf: trick to the oc.tsidt> tr'lclt cv.;.r 
tht top of t..."\ch pocket . The fast running ore is :it thi.. b'..tto:n of the P''Ckct 
to expedite the fLw of oris from each pocket . The VG'SSul CM;;s alom:;sid1.: ·<ah 
hatchtrs open and t.ht chutes a.ri. l owered into tho. ln.tchl'.il!I. Th6 !'I.cc {;'ltu !l.t 
the bottom of e:.ac!l pockc:t is openi;d 'lnd in throl: or tour hcur:J the: voase:l is 
lo'.ld.cd. 

i~s tho t'l!'L flows fr<ni v1ch pockflt intn t.hi. vosafll, oM c11n sc.e th1: bknd­
ing of colors J.nd structure of thE Ciffc.r~·!tt or<.:a . Juat 'l.nllthtr co:i.rr,o - 'l 
result. or coordin'lting the l o'.ldinl/' 1t th1 '1d.n, a with tho:. MilroHcls o.nd 
vossc.l sch~dults . 

Geolo.":i~ts , '11.ining engineers, pit -rorcit;;n, phnt forr"\• n, chc:rl.sts, 
troim."'l.StErs, disp-ttchc.rs , -:'re grsc!.i.rs and ore dock e'llployu.s - -ill h'lVt: 
contributed, v rldng tog<.thc.r to ::nice ... nc1 pr"p,.ru thia C'\rr-o for vt::is<:l 3hir­
ment to tht: iron 'lnd ste<ol :aakin~ c~ntE.rs, 
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