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THFEERMAFNS C EWTEOEBST, £
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AEFHR - BRI, AFEEREO S 5, HHEY
7Y TROBAVEL MG LTOE AR AVKD,
Abitibi 7°Y) ~ > % b v#® Kirkland Lake #iif &,
English River F a5 @ Ear Falls-Dryden Hifii»
SDbDTH 5.

Abitibi i3, HAMICR TS, ROFMMED, Lo
I BEINTOZHRERSY - VY2 VED1DT
& -T, BEEMED SBILICO I KIUERT Y 7 27
4y 7 HEREED I RIAHE, ERREITHIR
H L RBORMRBEARITERETCHER I L TY
3. RERAEER, 2RcRAFEHOTEREED, B
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BEOERUEBERL, ERAEOER, ThibE
FLENCER SN bDEEZ 5 TE . Kirkland
Lake #igicid, #i0ic Keewatin % SN+
BEABOBELS AL, ¥ 77 h VEKLED 24 2
NOFEDBAD ONE . BIED, Nunes ef al, (1978)
KEDKlEDd vra YERE, TET27.11 &4, -
WT21.00fBHETHZ. ROBIFA 0D, ThY
BRUEEI T AT 4w 7B E D 515 % Timis-
kaming EEI, BOOMRICL 3 &, FTHE 23 1%
R, LiBEos 21 EERTEEZ o s (DR, L. S,
JENSEN D OHZEIRICL 2).

English River # i3, Jt% Uchi, §§% Wabigoon
OET)—VA P VRCEENRT, T (B % 100
km, EmARE GEFE) 128 1200km OAH4E S, 1
EROBEEBRFMWERTHD. REL AT, HEEE
ElaeEET 2LBEKKIER (northern supracrus-
tal domain) &, £ & OWRAMREHO ST 251
X, (southern plutonic domain) &ic 2453 &4
% . Ear Falls-Dryden #1313, E5{ilc> Wabigoon &
EDAVE—T 2 — RAHBBREEREVNHT2EE
SHIR T, REFEHED SAEHELEE~OERIERD
WAk S, T, EBRIRIC DT, Uchi
HEOBAME, SEA, HREFEWREICET 2ERK
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BHELATT /94 VB LATT 094D 0=
24 MEDHETFTEEDI T EMTEZ . YHHEEF D Lac
Seul #iF oY a v U/Pb ik (KroucH ef al.,
1976) &, 74 Kenora #iico4 % Sr i (Gower,
1978) K&k B &, —IBIC 30.4 EEDERAERT b
F—VERBRENEET L, ERE 3/ wx4 b .
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AT P FVERRRED, JOEOEREERT L0
P EDPIFEENS 2, FTEBEREOERKIT, 27T/
EXDENBRELBEE£5TH 5 (Gower, 1978).
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LSERAVET v E =T OSTEIR, BERBIKCR,
BreMNER (1965) X3 DT, 1) HEOBRBRICK
BIMRETA VAV ay, 2) RKERKEETVES
TOER, BLU 3) TVESTOBICLAHEEN L
2.72055, 1) OREOMEEFLI IRy a VKK
DT, 1 Ly 7 AERICRABE BIRREEH LT
420°C 1z 90 43R5 > STevENsoN (1960) DFEERAN
fo. 1EAF SN 28RO, §T500mg &L
2.2 OEBCR, FHOrvEF—y 3 Aak, s
A Vs AH T ZAEOBHBRER O, FIFKD2NT
27 7 23 FPICIEFORAR—2% D, BREOHGA
AEFHL, BEOEARZ Om & EHDEIELES
TEITE-T, BABBHETIEK LK. 3) OHEK
13, 0.005 N DEBEEEARN. SRRV TET
i, MREE T L7 LY =) —vErFuLy
FOEATEAED, COEBE KD pH & —3%
LIt e, 2TDF VIOV THICEHEIKE (50 ml)
LR B—IERERAROE (Gml) ZERI—EICT
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0.002mg NHy DI T, T4id 500 mg OFREHCst LT
1t +4ppm i A MT 3. Fio, B NHy ARk 2
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X, 2B 2B EOBE L O A L, £OFHR
¥i2 + 3ppm, DINTH-7c BLERR). COFR
P BT, REOMR « £4 YV =AY 2 vEXUEIL
3, BERATHLILHMEINE. Lizd-T, 2818
ZEUTANEERR, BT 2 4ppm DR EARTES
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wasshi NHe 8807 v E=TREOZERDITZH,
MoLEBAHOESEN NHy & LTRSS, 5
> T, BONKER AR, NHe O TROAERE
2#FbT. UL, EEEPKRETICEINIEED
AEHET VE=TEDSDTHY, S, HAERLH
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4-1. Kirkland Lake #tf8f (/Y -2 X b %) O
e NHy &2

No.1 DEFGIR, £ — 41 MhOREEHETH S
2, ARLIEREOBHEEEZ N EDOAT, REE
(maturity) »S No.2+No.3 DEARIVEBNW D EE
Zohsd. No.2& No.3k, #hWFi, Z20BEIBLE
BEREA, BRI 2N ENB0EIUBERTDH
v, KLABHEZOOBFEEERTC EBMTHEN
% . JeNsEN (1978) OAMFF— 4l kB &, T DHIR
ORBREESD, BEa~FELBEOREMTHS
EEZONBZEDPBEL, Bl No.3DEFR, #0k
SR EDIGENLEEZ OGNS, Table licRoh3 &
AT, RAEDENEL (No.2 & No.3) Tt NHy
SESHTOELBL. Chid, KiLEHE (No. 4 ~
No.6) ® NHy & B BEBHTENC & E, JEE
KT . COHIBICR ST, —BICRA) AV RDIS Y —
VAN VvEORERIKT, KILEFEREYEFEL, K
BEOBNDONBEL, BERMEKLOBHNC LD
HHbZ2ZWH 5 E I8N TS (LoNsTAFFE and
Scawarcz, 1977). RAESHE WIS VERES
(No. 1) Tix, 280 NHys & E12130ppm EE3 L
(B AETRT V2=V L8EBE2HENRERD
BO, EMREAEARORBES - ERKE MiLovskiy
and VoOLYNETS, 1966) T& » T, CLBLEROREE
B NHy 8D, HERRED S K5 0 330~410
ppm D EA D EBMOENTN S, FEEROHEHL
S, A HRa—Ey 7ibahs, HREH» SBEEI
BEERL, T CEDHOBRITEHDD - T &m0
NTWA. BICEEOLDLBAINLA o254
Mid, A AERO Aphebian OB (HERET
R, Slave X Pethei REDEAIT18.45EFE LD
B KT CIBBRICETNS. 2D &E, BEROR
HHftRERO NHy EOF W & &, K{HEFMLT
WA LS ICEDbNS.

B7E, EYOBEBERTEELONAREDLDEL
T, BENK DKL, v—F ¥ 7 © Bulawayan &
Pt (O~ EER OAKREFDORA I T4 b
(Scuorr et al., 1971) %, 7 7 |} / ® Onverwacht
[E# (33.55 {4 OF + — +hO#{bLA (ENGEL ef
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Table 1. Ammonium analyses of rocks and minerals from the Superior Province

NHy(ppm)
No. rock type whole-rock biotite

Supracrustal rocks of the Kivkland Lake
area, Abitibi greenstone belt

1. black shale 130+3 (2
2. pale green shale 43+1 (2)
3. dark green shale 21+1 (2)
4. Mg-rich tholeiite 0+0 (2
5. Fe-rich tholeiite 1 €Y}
6. Calcalkaline basalt 6 1

Metamorphic rocks of the Ear Falls-Dryden
area, English River gneissic belt

7. pelitic hornfels (chl-bio zone) 4942 (4)
8. pelitic gneiss (and-mus-sill zone) 52 €)) 99+1 (2)
[muscovite 32 (1)]
9. pelitic gneiss (sill-cor-kf-gar zone) 54 ¢y 102+3 (2)
10. amphibolite 3240 (2)

Granitic rocks of the Ear Falls-Dryden
area, English River gneissic belt

11. neosome in migmatitic gneiss 32+3 (3)
12. gneissose tonalite 27 @ 4+1 (2)
13. massive quartz monzonite 8 €)) 14+2 (2)

chl : chlorite, bio: biotite, mus: muscovite, sill: sillimanite, cor: cordierite,

kf : K-feldspar, gar: garnet

Analytical error is the average deviation from the mean. Numbers in parentheses indicate

number of separate analyses.

Description and Localities of Samples

1. HH 78102801, argillite (turbidite) of the Timiskaming Group. A black shale with
graphite and pyrite. Stop 3, the Vigrass Lake tour*1, Teck Township.

2. HH 78102605, argillite (turbidite), top of the first volcanic cycle. Pale-green shale,
Stop 4, the Hwy 624 Bend tour*1, Skead Township.

3. HH 78102713, argillite (fluviatite) of the Timiskaming Group. Dark green shale,
presumably of komatiitic or basaltic composition. The Chaput Hughs road cut

Stop*1, Teck Township.

4. HH 78102706, Mg-rich tholeiite of the second volcanic cycle. Stop 1, the Larder
Lakes Station Road tour*1, McVittie Township.

5. HH 78102707, Fe-rich tholeiite of the second volcanic cycle. Locality near to
HH 78102706.

6. HH 78102708, calcalkaline basalt of the second volcanic cycle. Stop 2, the Larder
Lake Station Road tour*1, McVittie Township.

7. HH 78102002A, pelitic hornfels in bedded sequence of wacke-argillite components
of the Zealand Group, from chlorite-biotite zone. Black with much graphite and
pyrite. Just to the north of a major fault which abruptly separates this metasedimentary
sequence from the Wabigoon metavolcanics. Stop 2*%2,3km WSW of Dryden.
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HH 78102003 (2), pelitic gneiss interbedded with wackes, from andalusite-muscovite-

sillimanite zone. Contains coarse xenoclasts of light pinkish brown andalusite. Stop

HH 78102006A, pelitic gneiss intercalated with wackes, from sillimanite-cordierite-
K-feldspar-garnet zone (highest grade in the Ear Falls Area). Protometatexite in
which the pelitic layers contain non-amalgamated leucosome patches. Stop 6*%2, 3km

HH 78102104, amphibolite (hornblende-biotite schist), near the contact with fine-
grained massive pink biotite granite. Just to the north of the low-grade supracrustal
assemblage of the Wabigoon Subprovince. Stop 12*%2, on Hwy 105, 5km north of

HH 78102110B, biotite concentrate in layer surrounding a granitic neosome of

HH 78102103, gneissose, medium-grained, hornblende-biotite tonalite, The represen-
tative of sodic gneissic granitoid suite in the southern domain of the English River

HH 78102009, massive equigranular biotite quartz monzonite of the potassic granite
suite, Northern rim of the Dryberry Dome. Stop 9*2, Docker Township.

10
8.
3*2, Temple Bay.
9.
NE of Eagle River,
10.
Vermillion Bay.
11.
metatexite. Stop 20*2, Ear Falls,
12,
Subprovince, Stop 13*2, on Hwy 105,6km north of Vermillion Bay.
13.
*]  JeNnseEN (1978), *2  BREAKS ef al. (1978)

al.,1968) 11 Eaby, i bid, RuvrA ) YOkl
(KvenvoLpeEN and HobesoN, 1969) ZERLIKRER
FrikH (Scuopr ef al., 1971; Mckirpy and PowsLL,
1974 12 E) B EIL X - T, EMEBRTH 5 T & BHHEN
KFEHBINTHS. UL, BEROBELG» CEYOR
PAEEERT 2 00 HEHEERED TEL , £8%
B, MERLBEERETRENRFY v v TRE-TcOh
Eapd, 120ETHS. No. 1 DEREROED
NHy 2813, 21 EEfiodEhic, »iEDoBETE
MBEEL TV EEZRLTNS. BEE85, RIEID
MRk ENE, withERotRARh TR, T,

NHy RBETIEL, BREBAKPTRELHL S X
DFORLETELEL TV bDEEZL LN S (FIAR
WALKER, 1975). % 7:, B OEEDL LHTH, Lk
DOKELEHMBTE T NHy 4 F VICEATHWEEE
28N, Lizs-T, No 1 o8k Boh2Z L5 1
EREDT vE=TOKEHE, EHKcHEL TV S
LEADOMNRYUTHEEELONG. CDEAD NHy
2B, EARDO DD 1/3~1/4, HFERLIEDO b DIT
HNBEVALTTE A, #OEBE LT, © B
BT BEMEENNNS - el &, @ HRRLERD
Bofit (EET_asBtimoBs, K& (B8 T
%), BIU @BELRHS LSS IEIERIEROEZER
ok LTEF SN, AL, Timiskaming g
BHOEADERERBDTES (BERIIERL TS

), B EbEERRTICES L NHy O 120 O
SR LI EIZEZ SNITD.
4-2. Ear Falls-Dryden s (FERES) OTRED
NHy &8

No.7~No. 9 OEL L 2NFNE-BRETHEEN
fE—&HoaED, F. W, Breaks, W. D. Bond,
D. StonE i X 2 RAENE (Breaks ¢t al., 1978
OEBF—2)ickd s, choEao Al,O3 & K0
48 (BB —+v ) BHKZ, 19.8 & 4.99, 20.3 &
3.97, 18.2 L 3.4 TH 5. T, 3HEE L
FREGBLTVS. Thohodlid2E, choo
HADRAR, RREOEVHIEAETH - dD &
EZZoN5. g1, No.7~No.9 o A Gk, IR,
Breaks ef al. (1978) OREBEA—EEZERE (EEK
B, BERA—BERT (PERER), Ba—¥5A—
Y EA—EL BA% (BERE) O&0T, #HoHld, &
RIEFRFOEE DMK BRECE L - LT 5155,
thZSRR 3 4 PY A M O th » &35 550~650°C, 3~4.5
kb; SR AIEHOREST~7 5 =254 MET
650~790°C, 2.5kb Dl - O BE « EH&MHIKH -7 L
BRHi-T0A. ChoDREERED NHy 8I3I13 &
AE—FETH S0 ppm TH YD, h « ESZEHRIBO RS
ORERO NHas EED, BEWICIEIEEL L #5100
ppm TH 5.

ERAEICEZM M2 NHy OBIZ, B E&HhEDE
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{LEERIERROBRRZDSEDORNCKEL EEIND D
DEHEZ oNBH, Itnara and Honma (1979) &
2, EREORERRORN VT 2 VA LEGAED
FRRAEDAERE R, £ £ 1 196 ppm & 106 ppm
<, MEHOERERESE (412ppm) & KB UTHET
2, EREICESBN TV EEERR, BHEoW1/2h
SV 14ARBRELEZ LN D, £ /2, MiLovskry and
VoLyneTs (1966) I k5 &, A AR S ARERED
WORS A EO NHy 28 131212FEE, ¥i5114 ppm
THV, Fao NHy (F#5371 ppm) D 1/3 2N
T3 LEZON, ANESHEESBORERKE (FH43
ppm) T 1/9EEIRS.

Ear Falls—Dryden R ORBEZERENB DX H ]
HATEED NHy #Zf#TNE ET 5 &, 27T HFL
DETEWNERICHRE L. OHBORESRL, 2L &
%, 100ppm % L% NHy #EGATH DD EHEES
N3, BEOE D NHy 8248, & UTERETOR
ERICEHIN, B TEREOWE (EHoEE)
AHET B0, BERO NHy GENFYTHLLE
ZohdcEid, TTIEHIN T A (Itmara and
HonmMa, 1979) & BV TH 5. HRRETE2P TS
BEHOBT (35~37 D 12, SEERE L LIRIE
BEETH-T, COLINELGRAEYOREZEREK
HECERATRETHY, SRERMALLESTS
5Li3ELH (Mckirpy and PoweLL, 1974 £f8).
ARAOERIT, COXIRER~OT 70— FITEEH
VT3 EHIKEDNS.

No. 10 ® A [B&, KUBREDOLDLEELLNS
8, 2ORERO NHy 4B OA 5L, ERIEMRIC
ETDT7 vE=T OBERE -~ EBTRENDS.

5%, No.8 OEATORERLAENOM O NHy
OATI, B1E3:1T, —ROBERSPIEEEDOS
& (Itmara and Honma, 1979) LE&%TH 5.

4-3. Far Falls—Dryden iugi0fEEEO NH. &
%

No. 1l 0EF R, BEFMERICT —7 1 vRICH
B3, BHEEAAV—LTHD. HEFD I <R
A VHPOBERRAKEOLOLIVBLAEY NHe &
B4 &> (Itmmara and Honma, 1979) DT L,
No. 11 @ 2E 8@ NHy 283 32 ppm T, FIELZR
BEOHOIH~ES L R,

No. 12 D& AR, EUfEA « ZukleR & AR et
ALZEEZ NS P F— A EFKREROWL -
<, HREELFENNT, poMREEORIEESK
DT ATNSG., —J, No.13 i3 s Ll ic#AL
L EZ ONBBROFREVY YV = BATH L. £25D

NHs 48112 1Eic 27 ppm & 8ppm CH -C,
MEMICENEDOND. COMFRIE, HEhoRER
O NHy GEICHBICBFCRIN TV 5. HEOED
NHy 281, #EEOENSTSoSERONBIE
MEICRoNb0E A% T (Irmara and Honma,
1979), F1z, BIFOEWVER, = 7 < DEREDO AR
KB 2HBEOEBEBICL 5, b LEHBIBIER
TEREZ0 T3 R OEZDBOT Y E=T7TOBEEY
EFLrbOLEZOND.

5. &5

1 21 BEOBRBEAIC130pPM OF Y E= T A
BEIND. COBER, ERREARO DRV TADS
NTW3HDD1/3THh B85, 158 OHRICEIT,
B OEYBENSPILDED - 120 &%, MEMCRT
SDEEZ LD,

2) M BEMORBREERES, GRECT V=
=T LBEEN, TOFEDT VEST ASBEED -
7o (>100ppm) C EATFEEEE. ZOXILHOE
ROBEICDONTY, 7VYEZY ADMTIZERREDE
BOHEPILEE~DHEREDES ORI L iIcHT
55,

3) cokHIBMRAELEIT, HFFAEREDLE
TAHERDERICOVTD, FEHiCh 5HRAET
BITHTH 5.

# OB

COHEBEOLRBITHED, WAWABREIN, THET
LERO I, RERTAZOTRETELiciiln Ly
3. ALEREORERIE, V&) FNHERAEFHRD,
L.S. Jensen {&4 (Kirkland Lake #i}) &, F.W.

Breaks {4 (Ear Falls—Dryden #i1%) iz A Z it
-7, EXfAHES 5.
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AMMONIUM CONTENT OF ARCHEAN ROCKS
OF THE SUPERIOR PROVINCE

by Hiroji Honma, Institute for Thermal Spring
Research, Okayama University, Misasa, Tottori-
ken, Japan, and Henry P, Scuwarcz, Department
of Geology, McMaster University, Hamilton,
Ontario, Canada.

Abstract. Ammonium contents were determined
for clastic sediments and associated volcanic
rocks of the Kirkland Lake area, Abitibi green-
stone-granite belt and metamorphic, migmatitic
and granitic rocks of the Ear Falls-Dryden area,
English River gneiss-granite belt.

The NHy4 centents of Archean volcanic rocks
(2700~2710 m. y.) are very low (0~6 ppm) and
immature argillites have also low contents of
NH4 (27~43ppm). On the other hand, a black
shale from the Timiskaming Group (2100 m.y.)
are rich in graphite and pyrite and contain much
NH4 (130ppm), providing a firm evidence of
relatively abundant presence of an Archean biota
compared with a sparcity of morphological record
of Archean fossils. The NHy4 content of the rock
mentioned above is about a third of those of the
upper Proterozoic sediments and it remains to be
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established whether it reflects the abrupt break in
the evolution of life near the Archean-Proterozoic
boundary or not.

A considerable amount of NHy is inherited by
highly metamorphic pelitic gneisses and there may
be a possibility for indirect prospection of early

life by a study of NHy in highly metamorphic
rocks of the early Archean.

It was also found that the gneissic granitoid
has much higher content of NHy4 than the post-
kinematic massive granitoid,





