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SUMMARY, CONCLUSIONS, and RECOMMENDATIONS

The Kwanika Creek prospect has two
exposed areas of low grade copper-mélybdenum mineral-
ization, associated with intrusive rocks and separated
by several thousand feet of intermittent exposures of
barren sediments. The North Area has mineralized
trenche; and drill holes spread over 4000 feet of length
and 1000 to 2000 feet of width. A number of trenches
were completed wheré overburden is shallow along the
bed of Kwanika Creek. The area has also been tested
with 7000 feet of drilling, from which the best inter-
section is 160 ft of 0.41% Cu. Longer intercepts in

the .1 to .25% range are characteristic of the area.



lie Seuth Area Bds seeltered (nerRchnas

J Wareyyy toe [y o) 3 4 Yn ~ - - e N v ey
along Xwanika Creeck, with, on the average, lower grade
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nineralization than in the horth Areas it bas been

i

ested by only cne drill hole, 128 feet long.

c+

Geochemical surveys are nol useful on
this prospecdy,

Induced Polarization and magnetic survevs
have provided some very useful Information. The I.P.
survey gave a large anomaly over the Jorth Area. The
drilling showed better copper values on the flanks where
the readings are moderate rather than in the anomaly
highs. The modefate I.P. responses continue southward
to and beyond the South Area. An anomaly was also found
in the western part of the surveyed area but it is presumed
to be in the sediments. Much further drilling would be
necessary to test the anomalies completel&.

The magnetic survey shows that the
granitoid rocks, with which the mineralization is
associated, provide an intermediate respolise.  This
survey, like the 1.P 5 indicates that the North ard
South areas Jjoin up, and that the intrusives likely extend

to the north beyond the surveyed area.
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Large, bt The grade of mineralizatioiEacE ol snade
furthier work partieularly attpactive. A cheaper meshod
than diamond drilling shnould be used to test the
anoma.ous areas so that more ground can be covered.
Percussion drilling could be employed on this prospect
at roughly one-quarter of the overall costs of diamond

drilling on a footage basis.



INTRODUCTION

This prospect Was Visited orieily by
the Wwriter in 1965, ' The folkewine ‘repert sunlniarizes
and documenits the engineening dagavaceunillated by Hogan
Mines, Canex Aerial Development, and Great Plains since
that time.

The reports which were made available
to the writer, and which can be referred to in Hegan's
files are:

(1) Summary Report - Kwanika Creek - by A.F. Reeve -
Dec. 16, 1964

(2) Report on the Mineral Claims of Hogan Mines Ltd. NPL -
by S.W. Wright - Sept. 20, 1965

(3) Report on Kwanika Creek Property, Hogan Mines Ltd. -
by B.C. i Macdonaild ~ Oet, 15, 1965

(%) Report on Hogan Mines Ltd., Kwanika Creek Property
(Canex Aerial Exp)-by W.S. Pentland - Jan., 1967

(5) Report on the Induced Polarization :Survey and
Resistivity Survey on the Kwanika Creekx Property, BC
for Great Plains Development Co. of Canada Ltd.
(McPhar) - Goudie & Hallof - June, 1970

(6) A number of geological and claim sketches and memos
prepared by A.G. Hodgson - 19695 - 1967

This data has all been reviewed, and some

of it is incorporated in the following report.



LOCAEI O S ARC B0 TOPDERATHY

The locatior dis shown ©n the ineluded

map. £#fcecess to the property at presenc ils'by aircraft

3

or by a rough road from Fert S5t James and Germapson

r

Landing. The railroad now under construction from Fort
St James to Takla Landing will pass 20 miles to the west
of the property. Kwanika Creek is at 3500 ft elevation.
The mineraliged showings are in a bread, well timbered

valley bottom, mostly near the bed of Kwanika Creek

Gdselfis

CLAIMS

The accompanying claim map shows the claim
groups 1n the area. The more important showings and the
diamond drilling completed to date are on the FRANKIE,
BOOM, and the southmost JAM claims. Ti;ies and assessment
records have not been checked by the writer. The MOLLY,
TETRA, and AG claims are reported to be held by Len

Beliveau and assoclates.
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HIESTOR
The area was originally prospected in ;
detail by Cominceorand other prospectors scarching ior
cinnabar along the Plnehi fauitt zope.  WCopper and
molybdenum mineralization were investigated in the
early 1960's. Active work on fhe Boom etec. claims pegan:
in 1965 by Hogan Manes. #Heganls work Was principally.
bulldozer trenching, X-ray drilling, and sampling.
Canex optioned the property in 1966, cut 42 miles of line,
and cbmpleted geological, geochemical, magnetic and I1.P.
surveys, as well as some trenching. Eleven drill holes
totalling 2807 feet did not disclose enough copper-
molybdenum mineralization to encourage them further.
Great Plains subsequently optioned the
property. Five diamond drill holes (Bl to B5) were
drilled in the spring of 1969 and two holes (Cl and C2)

in the summer of 1970.



GEOLOGY

m : v Ban S a e e 5 3
The  geelopgy of the ciaim zroup is well

- (i
summariized iaBruce Macaenaldls wepore, and 15 qucted

as'follows:

- -

Pal by nceslain by

"The area is p ) 3
vesad linyer Jurascice

jr.‘i.
granitic rocks of the Omineesa S
or Lower Cretaceous age and Pala Ol el sleadme e,
predominately limestones, of the Cache Creek group.
The division between these two major serles is the
Pinchiv aul vaas s rosional sandiconpliexsronesof ianiE
strands which has been traced for a total length well
LN excesseef  L@0 I les . lhe syuFikke o the faull zone
is NIWW swith miney flexUres. Oecasicnal inliers of older
sediments: arid veleanies of the Yakla Group (Iriassic-
Jurassic) are found within the intrusive rocks at or near
the Pilaechi Fauls, Mery little evidencerof. the fault's
presence can be seen either on the ground or from aeria
photographs, but its location has been fairly well
loecalized Trom work done by former oepepatorns: 1n the area
as well as by geological mapping carried out by the G.S5.C.

SRl ety
=
ock Lﬂtrd
pelch ec’z

Economic Geology

(a) Copper-Molybdenum: Very little outcrop
was found on the claim group, and where discovered
invariably occurs on the banks of Kwanika Creek and West
Fork Creek., Conventional prospecting in this type of
terrain was therefore . unrewarding. Xwanika Creek has
been fairly thoroughly studied for a length of § miles
south of camp, and general geology and outcrops have
been mapped by A.G. Hodgson. The writer's examination
was limited to the northern 2-mile section as shown on
the appended plan. :

The creek at this point is believed to be
approximately one mile east of the Pinchi Fault and
roughly sub-parallel to it. o definite evidence of .
structural weakness can be noted to account for the creek
bed although some pronounced shearing can be noted along
the banks and in one instance a 10' to 15' fault zone was
cut in two trenches close to the shore line, whicn, when
projected, coincides with a straight stretch in the creek.
Strike of this fault would be roughly parallel to the
Pinchi Fault.



The limited outerop along Kwanika Creek
in Sthe northern: section 1s enwirelyzpapuire, varying
veally nycrid secpieons

from pranediorice Lo syenive, Wivh

as well as dntensely silicified areas. A proiile-along
thes banleTwelllld normally siow one, ¥6 runosecTs O numils),
followedsbyriiren one B0 Tein wecovelvaravedl iliern a layer

of residugimaterial overlyving opes ol tiresdoel OF
gossan, and finally weathered bedrock. Graveli horizon
invexcesste bWl G gPeinot Uncoiions

Seubn of Ghils grapivlc seeticn, a band
of ‘ollder ‘sedimernts, one mile thieky S nasibeen mapped;
again followed by granitic rocks to the south.

£ll bed=-rock seen in the area, whcther
naturally exposed along the creeit bank or uncovered by
trenching, shows moderate to extreme weathering. Gossan
development is quite pronounced on natural exposures,
and moderate to nil on freshly uncovered surfaces, even
though overlying cover and distance from creek are a
matter of only a few feet. Leaching of primary sulphides
in all exposures is attested to by limonitic pseudomorpns.

; Varying degrees of alteration are encountc.
throughout the area. Basically,predominant rock types are
believed to be granite, granodiorite and syenite, buc
original characteristics are often masked by silicification
feldspathization, chloritization and in some instances
epidotization. In one locsl {(Tr.6) intense “red alteraiion'
similar to that encountercd in the uranium areas of the
western perimeter of the Precambrian, was noted.

- " Three main sets of fractures can be
measured striking at 30°-40°, 300°-310° and 350°-360°,
all with steep dips. The stronger in each of these sets
often show gouge up to several inches in width, while
in one case, where a structure was cut in Trenches 3,

4 and 5B, gouge width measured several feet. A minor

set of fractures at 70° also exists. The relationship

of these fractures to the Pinchi Fault is at present
obscure. The 300°-310° set does, however, correspond

to the general strike of the sedimentary beds. In one
instance, gouge in the 30°9-40° set contained considerable
pyrite, so it is presumed that this system in general 1is
post mineralization.



bl exposed intrusive areas show pyrite
as the most apundant metallicimiperalisoceurring normally
Tnfiine sdisseminations threohasheltEenc Shaock .o Beplacenent
positetssande fraciuee f;ll;a's, however, are fairly common,
the former oftcnimeasuring fsovesa il tacnes “in o ameter,
Bilne v dis semimatied cholcepmmiftelacecnnamiecisne "pirrite
Wit minorp eccurrencessast fiee e il iges and pockets.
beme boTrniGe and naiive cepper eam alse be seen, bus oncse
are subordinate to the ChdluOU‘ritC. fledybdenite g
widely sdiis i B ovbed a3 ext¢9uelj apesdissenine vlon
in hair-line fractures. The average Losp centent would
appear to be 0.01-0.02%. leesl arcas measuri n, seyeral
sgUareltieetihave peen ‘Teund, nomevo*, where MoSp conventy
would be in excess of 0.25%. Pyrrhotite and magnetite
were also noted but appear to be relat*vely scarce

constituents.,

-

Conventional sampling is made difficult
by the weathered condition of the rocks with consequent
partial leaching out of sulphides. As the company has
conducted a fairly complete sampling program on all
known outerops, the writer linited sampllng to a few
check locations. ‘Company sampling was carried out by
A.G. Hodgson., ;

Two samples were cut by the writer in
Trench 4E: (a) one on a section showing relatively heavy
copper mineralization; (b) the other 30' to the north
on-an "average' exposure. Results were as follows:

(a) 705'.-.0009“’% Cu; 0.0l% TIOSz
(b) 11.0'....0.25% Cu; 0001% MOSZ
‘Mr. Hodgson's sampling on corresponding areas was:
(a) Area of 19'x10'....0.70% Cu; 0.01% MoS,
(b) Area of 32'x30'....0.26% Cu; 0.01% MoS,

One sample was cut from Trench 5E which returned:
10.5'....0.48% Cu; 0.,01% MoS,
Mr. Hodgson's sample in this trench was:
Area of 12'x6'.....0.49% Cu; 0.037 MoS,
A character sample of typical massive

pyrite encountered throughout the property was taken
from Trench 6E and returned.

0.73% Cu; Tr--Au; 0,10 ozs. Ag.

It will be noted that results from Mr. Hodgson's and the
writer's sampling are extremely close, :



- No samples were cut from the highl:
weathered exposed outcrops along t© eed.,  vir. Hodgson
nas sampled all of these anc a fe ultsFare submitted:
280‘....0.;%/ Cuy 200'....0. LO% G B 05 20%  Cus
275‘ SO R, 5/0 b

®
¢ I )
g

North of canmp on Vest Fork Creex, similar
occurrences of perL¢ze0 allig e ive nave been located
but no work has been carr;ou Guu on ‘thicisechion.,
Megascopic examination shows disseminated chalcopyrite,
similar to that on Kwanika Creek.

A small outereop @ffresh gramite wiih
coarse disseminated . chalcopyrite has been found up Knowlt
Creek, approximately 3500' east of Kwanika Creek., This
showing was not examined by the writer, but specimens
seen showed a complete absence of pyrite and molybdenite.
Copper content of the samples is estimated ai between

1% - 2%.

Results of all sampling carried out on
the property by various parties shows peTSIStht copper
conbentn dlne bl ofenesnits £419 “Beloin 0050% Ca, bub
areas do exist where assays above this fipgure can be
found. It is estimated that ten million tons grading
between 0.60% and 0.70% Cu would constitute an economic
operation. The chances of finding these requirements
in the area are considered good.

‘ (b) Mercury: The company's claims cover
the Pinchi Fault system for a strike length of 5 miles.
Within this area, and approximately one mile west of
Kwanika Creek, two occurrences of cinnabar are known.
One area, trenched by C.M.&5. in the 1940's, is said
to contain disseminated cinnabar over an area 200'x50!',
A selected sample taken from this area by the company
returned 0.94% Hg. The area is sloughed at present,
but company plans are to extend the road from camp to
the Fault and carry out stripping. Three miles south
of this old trenching, ancther shawing was partially
tested by C.M.&S. in a high-grade zone discovered from
filwat. . o 3s understood that Limited diameond drilling
was done on this show but results are unknown. Lack
of time and adverse weather precluded the writer from
visiting these showings."

et © - T e -



S.W. Wright compiled some further assays
frem the twenching completed by Eogan supseguent to

Maedonaldls pepori.  The 1nfcnas I Lsequsied &5

follows:

"Copper-molyederumselriginal Lyrvenall
naturalfouterops of ‘altered gndimineralifzed fgnani tiec
Yoeks were sexposed inberinitlently and at the wacer's

edge along the banks of Kwanixa Creex 101

2 miles. €hip sampling of these outcrops gave low hut
persistent walues in copper and molybdenum. diron sulphides
anesabundantly present and recopnized ac & 3evere leaehing
agent. t was reasoned that the somewhat protected and
less weathered rock surface beneath the overburden should
show improved values, but that true values would not be
obtained except below the leached rock surface, - possibly
several feet below the rock surface. The association of
copper and molybdenum minerals is recognized as the
indicator for a large low grade orebody of the 'porphyry-
copper' type,

&

Bedrock was reached in 11 out of 13 trenchec
which were dozed out by pushing the overburden into the
fast-flowing Kwanika Creek. After cleaning and hosing-
down the trenches, panel chip-sampling results showed
that four of the trenches, 2E, 3E, L4E, and 2W, spanning
a length of 800 feet, gave improved values in copper
at the rock surface. Results are as follows:

Trench # - Panel gigg:"Pos*h“iﬁfTrench"' Cug * “MoSn%
2K 127x13"* . Main exposure LONES 0,02
3E 91x22!" N. Side 0.3 0. 02

270l ¢ Main exposure 0.69 0.02
LE 14'x 7! NeEe Eart Grel - 002
frelis i N Bart Ga26" 0 Gl
361Dt SR AR R e Gl
19104 BS.W. Part .20 0.0L
2w 20t x20! E. Side GL3i 0,02
30'x 6! W. Side G55 1007



Some saﬁpling was done by X~-Ray diamond
gEi N Seozdn 1o obtaiu sguulcr below the rocik surface.
Theainswend vl livhio.ley BN coll mese a1 Pt
DDH X-2 was collared in Zr 24, B0l nerEward ‘with the
following results: Y

Core Siudge

u%  MoS,% Cu oS,

DDH X-1

0 = 1.0 D25 (o Q= 2ind 0.2k oy

10 =207 @B 6 e T - sludge not recovered
g o Ol 2 Tr ton balance of hole
30 -~ Ot Q.49 0,02
LO = L7 0.16 P
DDH X-2

Qb == @ @7 S =IO O ~ 16¢ Q.61 Ir
1OE=E 2@ 053 L0 0. 16 - 231 @,59  O.0L
20 = 30! 86 L e 23 = 33! @562, 002
3 O ) O’ O. 50 O' OL{'

Very considerable difficulty was
experienced with the X-Ray drilling. The rented X-Ray
drill was shipped in very poor mechanical con dltlo“.
The drill was returned to the owners and sampling by
X-Ray was given up at this time. Detailed geochemical
and geophysical surveying is planned as guidance to the
best areas before further drilling is done.

Molybdenum: Areas on the Hogan claims
where molybdenite 1s the principal mineral are xnown
but time has not allowed exploration work in these
areas so far.

€a) Southward approximately 2 miles from the
copper-moly mineralization described above, attractive
molybdenite mineralization is exposed by the work of
earlier operators.

Gh) A recent new find of moly mineralization
- on the banks of the West Fork of Kwanika Creek will
require work before its importance i1s known. The moly
occurs on elthersdde 6f a grapitic antrusive.  On thc
eastern side a very heavy mineralization can be seen over
a 3-foot width. It was suspected to be graphite but a
grab sample gave 0.68% molybdenite. On the western side
disseminated moly occurs over an undetermined width. Grat
samples gave 0.19% Cu with 0.01% moly, and 0.03% Cu with
0.10% moly. This area will be opened by dozing soon."



Assays from So@evef  She trenching are
also shown on the accompanying geological map adapted
from tie Callex \geologleal Haps

The geological maps show iwo areas of
mineralization approximately one mile apart. These
are labvelled the.North Area and the South Area. Both
are associated with an area of intrusive. The intervening
outcrops are limestone and argillite. Hodgson interpreted
the two areas as separate zones of intrusive. The Caﬁex

geological map implies that the two areas may be part of

one long zone.,

DIAMOND DRILLING

The first ten of the eleven Canex drill
holes, and all of the seven Great Pléins drill holes
tested the North Area. Detalled logs of.these holes
are available, and they are summarized below for the

readers convenience. The locations are shown on the
4

accompanying geological map, together with average

grades where applicable.

DDH 1 (Canex)

0-15 = overburden
15-L464 - syenite - equigranular, pink, feldspathized,
sericitized, and chloritized - some epidote =
3%? pyrite
average .04% Cu with highest assay 10' of 0.11%



0- 49
49200

0~ 34
34=200

0-106
106~

0~ L2

42- 70

70-112

112~

O~ 98

98-2146

DDE 2 (Canex)

overbvurden

syenite, equigronulasisnd aiEnand e rccon .
feldspathized, seciciwidenSendicliloritized =
epldote and clay minerals - 2 to 3% sulfide
average 170-200 = G.ldg Cu

49-200 = 0.12% Cu

DDH 3 (Canex)
overourden

granite, pink and green, silicified and
guartz stringered, chlorite, elay mineralsi
epidote, sparse, less than 1% sulfide
34-200 = 0.19% Cu
90-100 = 0,4%6% Cu

DDH L (Canex)
overburden

quartz diorite equigranular, pink
feldspathization, ehlorite, clay minerals,

- caroonate alteration, little to no sulfides

thus not assayed for copper

DDH 5 (Canex)

overburden

granite, pink, some brecciation, abundant
mafics, minor chloritization - minor suliide
on fracture planes - not assayed for copper

andesite dyke - fine grained, dark green -
highly fractured - very little sulfide

granite as above =~ more sulfide including
chalcopyrite from 170 ft - a little molybdenitce
at 200-220 ft 170-220 = 0.16% Cu 0.02% Mo

DDH 6 (Canex)

overburden

intrusive -~ feldspar porphyry to syenite =~
grey, green, to pink feldspathized, silica,
chlorite, carbonate and hematite alteration,
strongly shattered, traces of pyrite - trace
(.005) Mo : ;



0- 81
81-167

167-198
198-278

0- 19
15-298

0- 15
15-355

0=-27

0~ 20
20-128

DB (Canex)
aoverburden
granodiorite - green grey - medium to coarse

At Lt & = P PO R IR S + 3l A o
erystalline,. culepicizcdilRonnplende =

traces sulfide

L

Tault zohe breceinvin. prdioddlopite

granodiorite as Bl=1675 but Tresher ai depun
216200 = 0Neen

DDH 8 (Canex)

overburden

granibe - green sreys silielfied. clilorditided,
minor feldspathization, Iractured, loeally

a, breceia, vapiable pyritization (1 o 9%) and
local copper mineralization - 160 ft (non-
contiguous) average 0.06% Cu

DDH 9 (Canex)

overburden

syenite, equigranular, it to green,
feldspathized, also chlorite, and epidote,
local crushed zones, 2% pyrite, scattered

chalcopyrite = 190-200 = ,05% Cu

/ 220=230 = .05% Cu
250=260'= .12% Cu:. 7/

DDH 10 (Canex)

A1l overburden - hole not completed

DDH 11 (Canex)
overburden

quartz diorite ~ fine to mediwn grained,
weak chlorite and quartz alteration



=300

0- 10
10-381

0- 84
k=102

0= 22
22:l30

0- 12
12-359

B=i (Great Plains)

overpurden
granodiorite ~ pink = eoulgpanular - feldspathize
silicifiled, coidosai e g clhaiorine s Bematite.
garvenate, pymrite —mioderaie Thaccuring

0= 1460 =0 e 5% Eum S e s
IO~ 30 = Bp il 2 e DO e

~ ~ A
300=390 = 0.18% Cu - .007% Mo
B-2 (Great Plains)

overburden

quartz diorite - ‘coarsesgrained grey green,
feldspathized, ehloritized, epidote,
carbonate, abundant clay minerals, moderat
to locally strong frdeturine A4 to 3% pyrite
16-380 = 0.25% Cu  ~ .0066% Mo (30 £t missing
: i1s included at averag:

ot @

B=3 - (Great Plains)

overburden

syenite - pink - coarse grained, feldspathized,
chloritized, clay minerals abundant, minor
silica, hematite, and carbonate. Very little
pyrite to 120 ft., 1 to 4% .120-402, moderate
fracturing,scattered copper assays

© 140-150 = .05% Cu = .005 Mo

240-270 = ,05% Cu - ,008 Mo
392-#02 R . 005 Mo
B-l ‘ (Great Plains)
overburden '

granodiorite - coarse and pink, feldspathized,
abundant quartz veining, chloritized, clay
minerals, carbonate, hematite, 1 to 4% pyrite -
a couple of 2 to 5 ft andesite dykes

20-430 = 0,174 Cu - .009% Mo
B=5 .
overburden

granite to syenite, grey to pink feldspathized,
clay, silica, chlorite, minor hematite and

- carbonate alteration, traces to minor

chalcopyrite - no assays provided - abundant
fault gouge and clay alteration



PEGAD
ROETIG0N =

0= 28+ =

‘28-1170 -

@=i (Great Plains)

overburden

Syenite ‘Lo ddoribe slocallimaldspathlzed,

minor gquartz, chlorite. epideteand clay

Minerals — 2 opvs’ pyirdte N scaviered

chalcopyrite and a2 -trace pfibornibte, localily

shattered rock, some fauly gzemes up te 5! thick,

a Tew small andesiterdyies ™ (Upito 5 op 10Nt wide,
30=610 = 0.179 ¢u _
61 0=1192="0,86% Cu

Mo in the 0.005 range (not all assayed)

C=2 (Great Plains)
overburden

granodiorite, grey and green, altered with
feldspars, quartz, chlorite, clay mineralsy
carbonate, 1.to 3% pyrite, local breccia and
fault zones one or two 5 to 10 ft andesite dykes

30-620 = 0.21% Cu - .008% Mo
620-1170 = 0.036% Cua - .005% Mo

GEOCHEMISTRY

The heavy glacial till and gravel

deposits make the area unsuitable for reliable soil

sampling.

Two silt samples from streams entering the

valley from the east gave high copper values. The

location of these geocﬁem highs is shown on the

geological map.

MAGNETICS

A map of the magnetics has been prepared

by, Canex to overlay their geological map. In general,

the sediments have the lowest magnetic response, the

syenites and diorites associated with the mineralization



provide an intermediate response, and some ultrabasics
on the east (and west?) flanks of the valley give very
high-responses.

The magnetic information does support
the hypothesis that the North and South mineralized areas
may be associated with the same zone of continuous
granitoid intrusive. The intermediate responses, 1250
to 2250 gammas, assoclated with this intrusive continue
to approximately 44,800 south (Canex grid), and remain

open to the north of the north showings. (see Canex maps)

INDUCED POLARIZATION

. The I.P. survey of.Canex was followed
by ali of the above recorded diamond drilling,. and thus
its interpretation has been facilitated. McPhar's
survey for Great Plains covered only a small area inside
the Canex survey, and thus adds very 1i£tle useful

~ information., As a generality'pyrite has caused the
strongest anomalies, and chalcopyrite has been found

in greater abundance on the flanks of the highs. This
characteristic is actually relatively common in other
prospects of this type.

The zone of I1.P. highs extends through-
out the tested area, and remains open both to the north
and to the south. The I.P. survey thus also supports
the presumed continuity between the North and South Areas

of mineralization.



An anomalous area labelled t.‘n’est Anomaly!
near the west ends of lines 50,400N and 52,000N has not
been tested by drildling, apparemntiy beeatise dtilies
within the arca where sediments are expected. However,
it does not show the long and narrow shape one would

expect from a stratiform graphitic horizon.

/é??ié?/ 4»./,Ai;nx_

August 10, 1971. : R.H.‘Seraphim, PhH et Be Trig.
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