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ZING TRPOSITS OF MOUNT EIELSON D{STRIGT. ALASKA

A preliminery report on some of the zinc deposits of the Mount Eielson dis-
trict, Alaska, has been prepared by the Geological Survey, United States Depart-
ment of the Interior, according to a statement by the Director of the Survey,
Billiam E, Wrather, The field work for the report was done during the summer of
1943, Detailed geologic and topographic maps of the most promising zinc deposits
were prepared on scalee of 1:1,200 (1 inch = 100 feet) and 11600 (1 inch=50 feet),

The zinc deposite lie on the north slope of Mount Eielson, 2 miles south of
a point on the McKinley Park highway that is 70 miles by antomobile road from
McKinley Park station on the Alaska Railrosd,

The deposits occur in .2 metamorphosed series of sediments including limestone,
phyllite, quartzite, and hornfels locally complexly folded, which was intruded by
granodiorite porphyry and diorite porphysdy that formed a large stock with satel-
lite dikes, The deposits consist of irregular aggregates and anastomosing vein-
lets of sphalerite, galena, and chalcopyrite, which replace indistinctly banded
hornfels consisting of clinozoisite, with or without garnet, diopside, calcite,
and quartz., The hornfels is the result of metasomatic alteration of limestone
along the contacts of porphyry dikes and zlong minor shear zones.

The largest and most promising zinc deposit lies on the contacts of the
headed portion of a dike on the Zelma claim, Other smsller bodies are found along
the borders of inclusions of limestone in the granodiorite porphyry and along
shear zones.

In addition to the ore in the ground, large areag on the north slope of
Mount Fielson, in the vicinity of the zinc deposits, are mentled with talus that
carries considerable amounts of zinc and lead.

Approximately 100,000 tons of ore in place are inferred, which, according to
U, S. Burean of Mines sampling, containg an average of 5 percent of zine, 3 per-
cent of lead, 0.2 percent of copper, and between 1 and 2 ounces of silver per
ton, Most of this is on the Zelma claim. In addition, spproximately 90,000 tons
of ore averaging more than 5 percent of zinc and 5 percent of lead, are inferred
for the talus deposits. The zinc deposits of Mount Eielson have been developed
by four short adits, three of which have caved, and by numerous pits and trenches,

4 limited number of coples of the report, issued in mimeographed form and
accompanied by meps and cross sections, are aveilable to those direcf¥fyCOinterested
wnd may be obtained upon epplication to the Direction, Geological Survey, Wash-

nton 25, D. C,
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© 2INC DEPOSITS OF THE MOUNT EIZLSON DISTRIOT, ALASKA - “ww of Misw
INTRODUCPICN, -
g, Du.ring ‘the. summer of 19’-;3. memﬁe:s‘u of the 'Gedlogical Suwspantfour weeks

. examining some of the-zinc depgosite of the.Mount Eielson district, Alaska, In

the latter part of «July George O, Gates and Clyde Vahrhaftig spent ten days ex-

. amining the more impqritant deposite; and. some were examined in detail by e

Wahrhef tig in the:eerly part of 3%, At that tife these deposits were sampled
~by the Bureau of Mines, Under the @ thpf%ﬁ'ﬂﬁ&dmﬂﬁmws of
the ore deposits were'mada with plane table and open-sight alidade,

The zinc deposits are along the north side of Mount Eielson, a mountain be-

" hween the Thorobehfars Biver and Muldmow Glacier, . in Mount MeKinley National Park
- {spe fig: .1}, Me-deposits are two miles south of the -nearest point.on the Mo-
-+ Kinley-Park Bighway, and-ave separated from it by the flats of the:Thoroughfare

“River; . From#ifig point it is approximately 70 miles by:aptomobile rpsd to-McKinley
-Park Station on.the Alagke Railroad, ' Y By

Mo timber in found within twenty miles of ;the zinc deposits, . Clear. water

canbedbtaﬁna&’ neaz the deposite during the swmer from Grant Creek and Grenite

Cresic, - Lignite suitable for fuel: is £ ound ten miles morth of ‘the deposits,i -

. -Mhe ‘zind deposits: that are in place’are {rregularly shaped bodies in which
" the original-rock has first been converted. to hornfels which was later replaced in
phrt by sphalerite; galena, and chalcopyrite, lost of..the deppsits are amall, but
‘a.few contain a moderate amount of zinc ore.  The deposits have been developed by
four short adits, three of which have caved, and by nmerous pits and trenches,

. Most of the development work was done before 1931, -Another source.of ore is the

talus containing several percent of zinc that:covers extensive areas -on ‘the- glopes

- of Mowrit Bielnon, - The nied g . oF: khe oow ‘depmaide are qovered by 18 un.

* patented claims, (gee fig., 2 h__eid"by. 0, M, Grant anid. Moy, ‘Yoig McGarvey, .
e a 4‘ | | - I.'- | G Y + -- Pt % h. |
" The genéral geology of the Mount Fielson district has been described by John

' C. Roed 1/ who has sumarized the genersl features as follows 2/3

v . The moat: widely distributed rocks of the district include a thick
. | geriea of  thin~bedded limestone, calcareous shale, and graywacke of Pal-
eogoic, probably Devonian, age;  These sedimente ave cut by mase of -
granodiorite which foms most of Mount Eielson and which was intruded
"¢ - probably‘in late Mespzoic time, The intrusive has sent a number of dikes
10 and #ille 4nte-the associated sediments, . = .. t ;o

4/ Reed, 7, Gy, TheMount Eielson districty Alaska; ¢ % S,.--;erl._‘.smey __

Bully 899-D;. ppeR3L-286, 1933, ...
| .lzf’lwu II. col OP- Citﬁl p‘ 231. ' 'I‘:
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Material given off by the granodiorite has permeated the en~
closing sediments and selectively replaced them with minersls of the
gpidote group and to a somewha.t leaser ‘extent with sphalerite, gelens,
chalcopyrite, and pyrite. ' i

South of Mount Hielson the regional strike is XN, 550 E,, and the
dip is low toward the southeast, YNorth of the mountain the strike of t
v+« the sédiments conformg in general to the curve of the base of the moun-
- tair and is about N, 65° W, .on Bald Mountain and morth of the: eastarn
peak of Mount Eielson, nearly east noFth.of the central peek, and ebout
o N, 500 E, on the northern slopes of Cogper Mountain, In most places the
dip 1s -steep toward e northy.. A.nowmal fsul'h of laxge ﬂisplacment
v bty Hempitintes 46 gra:umrwr& rSeuth, - o I

Rod!:s

e G The old.eat rocks in tha vicinity of:. the ore dapﬁsita are mhtonea phyllites,
-vand quartzites, of Paleozpid, probably Deveonian, sge, - These rocks have been re-
“crystallized ‘and part of them have beén intensely sheared. In many places the or-
iginal material has been replaced in part or wh:olly by‘ hyﬂ.mthemally introduced
material.

. Part of the~ells of the lower end of -the canyon of Grant Creek {(see fig. 3)
congists of thin-bedded white limestone, -containing siliceous bands spaced one-
half inch spart, The limestone hge Peen completely recryatallized, At lepst 250
feet of limestone are exposed, The limestone has been replaced along some dike
walls and shear zones by hoynfels, This homfels consiets of clinozoisite and
garnet, with quarts and celecite, &oﬂg the footwell of the southern of the two
ehear zones on the west side of Grany Creek.on the Islllian Denver: ;/ c.laimy the
hornfels cunq:.sta of q%mrvz and clinasaiai%é:.

" In the vijciniby of the ore d.q)ottta on: tha Zelmx (Jileﬂ) and Buth (Temeasee)
.claims the metamo:ﬁansed sedimentary rocks mwlliten. impure quar‘bnite.

v isvofele (see figne i and. Bhe To somé places hegs of phylllites: A ole
alternzte with Yeds of .impure quartzife arid gra,;waclse 2 feet thick n other
places the phyllite is interbedded ‘with hom‘f'els.

L2g2u

ln.sewhara sedjments consisting entirely of ph:,vlli.te ?o to 30 faet thick crop
Uut. ..'.' i ; __,I s

The homféls conaiata of clinozoisite and ang-ite. wlth minor amounta of gar-
net, -calcite, and quarts, The hornfels is cobmonly very fine grajred, the average
grein size of ‘the ipecimenﬂatudiui in th.m sm#ian rén@.ng from 0 05 millimater
tol ndllimeter in dia:newr. T AT o ‘,,

% oeng & 1&1vge atoc‘z of: granulionte m Mﬂﬁ’bﬁ parphyw underlies most of
Mount Tielson, and dikes and apophamas fram ‘thie stock have irtnded the sediments

L

Lf The nemes of ¢laims/used ir this mepert are nemes of claims covaring the
deposzta in 1943, Nanes in parentheses are names :of .claims shown in U, 8. Geol,
Survey Bull. 849D, fig, 37, p. 277. ,
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- in the-vicinity.of the bre deposite. The dikes in the vicinity of the ore depnsita
..consisb of duartz-diorite porpbyry and granodiorite porphyry with fine-grained
- groundmass ;. \The aversge mineral composition of the dikee is 8 percent quartzy 30

percent andesine or oligeclase, and 5 percent. hornblende;:as phenocrysts, and 55
percent groundmass consisting chiefly of quartz and plegioclase, with or without
orthoclase, and chlorite,

- Some of the porphyry dikes are sesmed with veinlets of epidote. At one
placa. ‘dark porphyry with a fine-grained groundnass wes observed o cut lighter-

“colored porphyry with.a coarser groundmass, which ves seamed with. epidote. Mﬂﬁb

of - the hcmblenﬂ.e &me are aliered % ekﬂ.ﬁrii‘.a and: epidote.

3 g, A
S '“"“"ff‘a =5 .A'-lldr-w ey el L l' F«s

In ad&tﬂon to- the pbrphyty f’ine-grained dikzeé Mﬂ‘*are upper Ci-eﬁcaous

or Tertia.w in age have bean intruded into the region, ‘These dikes cut the ore

deposits, as wall as the earlier porphyry, Two rock types have been dmmerved inthe dices
in the vicinity of the ore gits, The comnppeut is a dense, fine-grained, dark
brown andesite camposed: chiefly of andesine”and pyroxend: (1), with subordinate
quartz and caleite, ~The other: typa is craany white rhyolite compcsse& af quartz.

i orthoclaae. and seriézita,

Gla.cial -deposits are found on tha broad terrace south of “the ‘naomugrf’are

‘ River, =t the north hase of Mount Bielson, and on its lower slopes, These ave
S ﬁnvanlain implaces by slluvium deposited by streams.draining the north slopes of

Bielson, Talus, some of it 'centaining nimerous m:lﬁde»bearing houlders.

".--mmlaa most of* t:ha lom slopea of Mount Eielson.

"t b.-'

st i i ‘-':.':-' e Stmcture
.+~ The. general dip of the sediments oh the north slope of Mount Eislson, in the

_-vicmty of the ore-deposits; is to-the north, However, in the lower part of the

canyen-of - Grant Creek. the limestone beds. are nearly flat lying, and locally dip to
the south (see fig, 3). To the east of Grant Creek Canyon the sediments have been
sheared and contorted, and drag folds are common in the phyllite, The dip of the

bedaisaommmdw tothemrth. andtheimaveragea eastrwogt.

The sanei'al dimtion of strike of the aikes in the. canyon ot Grant Creek is

. easte - The dip of ‘the dikes is steep or vertival (ses fige, 3 aml 6); Te irregu-
Larity ofithe. contat sugzests thet part; a least, of the Guplacenent of the dikes

by magmatic stoping,  The intrusive 'bodiea on ‘the north gide of

was agcomplishied
i Hmmt M eloon between Grairt Creek and Granite Creek" & ke in general southi of .
-east, and:dip eteeply north or ‘are vertical {see fi

j On. the Zelxa (Ja.les),
Dee (Carrie), Ruth (Tennessee), and Venora (Georgi claims the dikes, where ‘ex-'.
amined, appear to have been intruded by forcing apart.their walls, However mag-

~matic dtoping has played a small part in their intnision, A dike is expoged in the

tunnel .on the Zalma (JiYes): claim; and in tHe guich to the emst of the tunnel, . -
Thig: dike teminat:es below the surface directly a.bove t-he tunnel (See ‘Tigs, h and

Shear zones havs baen observed in a faw plaoes in the vicinit.y of the Iiount
Eielson zinc deposits, They appear-to be earlier than or contemporaneous wi
the intrusion of the granodiorite porphyry and quartz-diorite porphyry, and 1c~call;r
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heve afforded channels for the ore~forming fluidsy Shear gones in the canyon of
Grant Creek etrike east to northeast; 'and dip fromh 50 degrees north to vertical,

Movement alonz: these shear.gzones apparantly m tam plma ’both before and aftsr
.. the aagositmn of the ore miﬂlarals. "

Minarali zati.on '

During and after the intrusion of - the porphyry d:uma mnaidarable quantities
of material were introduced into the sediments. by hydrothermil solutions, and:mew
minerals were formed, Quartz, epidote; and calcite were introduced into the phyl-
lite, The limestone was replaced eelectively and along: ts and shear zones

hornfels, In the vicinity of the deposite on the Zelme (Jiles) and Venora .

rela) claims 1odk that Whe probably orfiZtnally fwpure-linestome1e now hornfels
‘Consisting of a flna-gra.;.ned aggrega.ta of augﬂse and. cl:.no:.omite. w:.th quartz,
gamet. and calcite. : ¢ :

After the major part ai':ﬂshe ailimte minem_a hui bean formed, qaar’cz a.nd
clinozoisite, and-calcite, were deposited in veins along cracks in the hornfels,
Sulfides replaced some af the hornfels and were deposited: &long fractures and. grain
boundaries in the rock, The introduction of the sulfides appears; in part,- to have

ppanied: the latest stagu in the formatien: of ithe guartg-clinozolsite and cal-
citpa veing, The sulfides in’the metamorphosedl sedimefitaryvooks are gpHalerite,
galena;.and’chal copyrite, and:pyrite epd chalecpyrite:in the grancdiopite porphyry.
The-channels along-which the.silicate- and sulfide~forming solutions rose wers, in
part, probably the contacts of thedikes with'the sedimente, as shown by the close
association of the mineralization in both rocks with the contacts, Similarly, but
to a lesser extent, the shear zones acted ‘a8 channels for the salutions. :

_ Supergene alteration hag resulted in ‘the: formation of thin crusté and etalns
of limonite, smitheonite, andrsin ovange-yellow mirers) on reck conbairing spheleér-
ite and galena, and secondary copper: miqwalawhefe e?aaleopyrﬂe ia’ amndant.

’ e o ) i A m M‘m B i 4 ¥

Cadul S T, A Bk R DR PR UReT L o @uesian i $a
’Iho zi.nc deposits of the Mount Biclson diatriét are imperfectly banded de-

posits consisting of fine to mediumwgrained sphalerite and gelena in ifregularly
2 bodies, ranging in diemeter from ;0% ineh to 3 imches and as fine anastomosing
‘véinlets in hornfels, The sulf ide minersls:comprise only @ smell percentegs of the
rock, . The zino-bearing bodies are localized, alung contacte: between poyphyry dikes
and’ ediments end slong sheer zones,. The largest and richest bodiss are localized
in inclusions in -the porphyry, and a‘.l.ong ﬁms amt of adﬁm tha.t 1n ;ﬁ.dm ter-

mina,tes beneath the surface, -
Tae, Jnsaes’ dipont 6. caaptried i She kerirs e 4o Gaolosical Survey: in 1943
are those on the Zelma (Jilgsl claim, :On the basis of expdsures at the surface "

© and inferred structupal relat;tons & #ope of ‘zipowbearing rock ie indicated as ex-
from near the wvein of the cutsin the guleh ahove the two loweradits on the Zelma
(Jilenﬁ claim for abgut 600 feet southwest to hear the large outcrop of ore on the
-went side of the gulch west of the sdite {see fig, %), .This zone splits to the
east near the upper adit, M the two branchaa am*s@dhtaa by a porphyry dike,.
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The none is thought to range from 20 feet to 65 feet in thickness, measured hori-

- gontally. A second -oré zome is indicated by an exposure on the east side of the

gulch west of the adits, at an altitude of 3,670 feet. ~It is possible that thie
zone, which borders a large porphyry dike north of the zone described above, may

extend to the southeast and join that, zone near the upper adit. However, there

are no outcrovs to test this interpretation, . These ore zones are considered to
have been formed in a band of hornfels formed by replacement of impure limestone
that had bYeen intruded by a complex go:',pl'wry dike, Parts of this dike terminate
near the present surface (see fig. 7). .The ore zone is thought to form a capping
over the terminated part of the dike, This cap extends for some digtance down: the
sides of the dike, :

; ; R S it

B Dl "t s O e : wgp R 4 iy B B imnipd 05 ] '
Mo deposits of zinc- and copper-bearing rock, on the v:;st wall of ‘the canyon
of Grant Creek near the middle of the Iillian (Denver) claim, lie on the hanging -

‘wallg of. two prominent shear zones, , These deposits are irrezular, and the con-

centration of sulfides varies from bed to bed, and also decreases away from the
ghear zones, The shear zones strike N, 600 E, and dip 60° north. .The bedding in
the outcrops ia which these two ore hodies are exposed strikes from N, 4°.E, to -
east, and dips from 15° to 45° south, Jocally near the shear zones the limestone

.has been tompletely brecciated, and has been replaced. by hornfels. This ‘bretciation
“tookplace.before or during the intrusion-of the igneous rocks, ' The ore minerals
_ave sphalerite and chalcopyrite, with pyrite and galena, The south ore zone is -
.discontinuous, -and is as much as 25 feet thick, and wes traced for 100 feet along

the slope, The northern ore zone ig as much as 5 feet thick, and was traced for
60: feet along the elopé, Individual beds of limestone, up to two feet thick, have
been replaced for greater distances from the siear zones,

On -the east side of Grant Creask, in-the center of the Bva (Virginia) claim,

- large-inclusiens in the porphyry dike have been replaced along their borders by .
‘hornfels, which in places contains large amounts of sulfide-minerals, The most

heavily mineralized of these inclusions is.neay the middle of the claim, and ex-
tends from the creek up the eagt wall of the .cenyon to an elevation 80 feet higher.
This inclueion is sbout 40 feet thick, It:.consiste of limeatone in which the

‘bedding i¥ HEKTTH/ fatelying, It hma been replated by bemnfels and+sulfides along -
" four ore."eds" or mones, The uppermost is along the flat upper contact,.and the
two’ next lower, sbich do not extend completely ecross the inclusion, are 20 feet .

and 40 fest vertically below the top of ‘the inclusion, These bends are each about

o Toet thicks -A-short adit has been driven along the north side ef the lower of

these bande; byt had caved before-the.time of the investigation, A fourth ore zone
extends a’ short distance along the bedding at the seuth side of the inclusion near
the ereek bed, . According to Reed 1/ this body.is ‘oxposed for a distance of 30 feet
along the bedding and is 12 feet. thick, = iy N bl

. Tmediately north of this inclusion, near the top of thé bluff bordering the
«reek, the baseof another inclusion is exposed, Sulfidg-bearing hornfels is ex-
posed-for a distance of 20 feet aleng the contact at the bese of this inclusion,

A e o7 LT .I._ B A
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On the west side of the’wouth of’ the camyon of Grant Creek an ore zone in
and. bordering an east-striking vertical shemr gone in flat-lying beds has been de-
veloped by a small open cut,- This ore~body:is ahotxt h feat ws.de and is exposed
for a dls‘hance af 20 feet aléng the glope. .

~ An ore gone thiisee fee@ wide is eaqbos%&‘m ene: of two trenches a.t ah. elevation
of 1,500 feet on the crest of the ridde’east of Grent Creck (see £ig, 5). The ore
bed striles N, 759 E, and dips 38° north, This ore zone is part of a band of horn-
fels fifteen feet vide that chps 40 degrees north, a:npmxtnately parallel to the
" 'slope of the hill,

 Small aress-ef wulfide mineralization mre scatbersd througwuttha mefanor-
phosed sediments along the north base of ‘Mount Bielson, These are the results of
‘the. replacement of favorable beds by silicates and sulfides, and nearly all are

closely associated with shear zones and dike contacts, Most of these are shown on
figs, 2anc’13’. G Al .

" In aﬁditibn to' ‘Bhe ore. ih place. some areas of ’Galus are rich anough in sul-
, ﬁde—-bearingubould.ers to constitute reserves 0f zinc and lead ore,” The source of
these boulders could not be determined in many casee; but it is’ poasi‘ble that some
of them were derived from beds lying close to' the present surface; ‘which have com-
pletgly disintezrated, and now form the talus,’ Several hundred ‘thousand square

feet of surface are’ nverlain ‘by the' material, Ihena areas are shom “On figs. 2 and

Ava,llable date are inadequa‘be to ‘estimate closely the size and arérage tenor
of the reserves of ‘zinc and:lead in the Mount:Eielsen district, ~The variable com-
position of the ore, and the complicated structure’of the deposite make predictions
uncertain as to conditions that may -prerVail at aome distance underground.

~*" On the assumption that the oresbeairing ‘7one on- ths-Zelmg, (Jj(leeluclaim pinches
R\ &eaww 100 feut Bekow: thevlowestpllat of “outdven, 19HH00 ¥éns of sul-
flde—bearing Bornfels are inferred, In addition 1,000 tons of sulfide~bearing :
hornfels ware inferred from the- ‘exposure at the mouth of the gulch west 'of the adits,
{see figs, 4 and 6), Surface exposures indicate that gt least one half of the
hornfels in these ‘two zones 'is barren of salfides, -Conscquently only 100, 000 tons
" of this rock should Be considercd as ore, .On’the basis of assay rétwwms on U, S,
Bureau ‘of Mines samples the ove in these: zongs aversgés 5 percent . zinc, 3 ‘percent
lead, 0,2 percent copper, and-between 1-and Z.ounces of silver per-ton; The sam~
ples taken by the Bureau of Mines from the Zelma claim range in zine content from .
2.2 percent, to 7.5 percent, and in lead content from 1,14 percent to 5,82 percent,.
In those samples anslyzed- for. copped,- “silver, ‘and: gold, the copper ‘content ranges
from 0,10 percent to 0.40 pérkent, and ‘the- safip "-es cr,mta:.n from' 0,22 ‘to 2 1h ourices
of silver per ton, No gold whs reported, 77 ,

The reserves. in four bodies of auJi‘:.de»beanng roa* exposed in j;he banks of
- Grant Creek were caloulated, These include the'two'bodies associated with-shear
zones on the west side of Grant Creck near the middle of the Iillian (Denver) claim,
the partly replaced inclusion near the middle of the Mva (Virginia) claim, and the

6 5 am
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ore body alongside the shear zone near the mouth of Grent Creek canyon, The total
reserves calculated for these aress amount to 6,300 tons, of which 5,500 tons

is in the large ore body at the southern of the two shear zones, On the basis of
assay returns on U, 5. Bureau of Mines samples the average grade for the ore bodie
in Grant Creek is 8 percent zinc, 6 percent lead, and 1 percent copper, The sam-
ples taken by the Bureaun of Mines from ore bodies along t Creek range in zinc
content from 3,0 percent to 8,70 percent, and in lead content frem 2.6 to 7,35 per- -
cent, Those tested for copper, silver, and gold range in copper content from 0,45
percent to 1,40 percent, and contains from 1,26 to 9,80 ounces of gilver per ton.
Only sample No. E~18 contained gold, 0.01l5 ounces per tonm. . %

Tolue slepes in this vicinity contain significant amoumts of ore, Three areas
ageregating 42,700 square feet of slope area are underlain by svlfide~bearing talus
on the Zelma (Jiles) claim and three aggre ting 289,200 square feet are underlain
by similar materisl on the Buth (Tennesses) and Venora (Georgia) claims. It was
not possible in the time available to detemine accurately the thickmess of the
talus material, However, the two lower adits on the Zelma (Jiles) claim penetrated
several feet of talus, Assuming an average thickness of 3 feet of the talus mater-
ial, and that the volume of the talus is eguivalent to 75% of the same volume of
80lid rock, 8,500 tons of ore are on the Zelma (Jiles) claim, and 85,500 tons of
ore in the talus on the Venora (Georgia) and Ruth (Tennessee) claims, Part of the
talus on the Zelma (Jiles) claim wes sampled by the Burean of Mines zSample Yo. B~
26) and found to assay 5,20 percent zinc, 5,09 percent lead, 0,35 percent copper,
and 1,50 ounces silver per ton. Assays of a sample collected by the Geological
Burvey 1/ from the talus on the Zelma (Jiles) claim gave 10,82 percent zine, 8,89
percent lead, and 3,80 ounces of silver per ton, An assay of a sample collected
by Reed from part of the rich talus on the Venora (Georgia) claim showed 12,28 per-
cent zinc, 6,66 percent lead, 0,52 percent copper, and 1,30 ocunces of silver to the

ton 2/,

1/ Eeed, J. C., op. cit., p. 282,
2/ op. cit,, pe 2L
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