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REG ONAL LAKE SEDI MENT AND WATER GECCHEM CAL RECONNAI SSANCE DATA, MANI TOBA 1983, GSC- OF 999, NGR 64-1983, NTS 64C

OPEN FI LE 999 COVERS THE LYNN LAKE AREA, MANI TOBA, COVPRI SI NG OF NTS 64C.

THE RECONNAI SSANCE SURVEY WAS UNDERTAKEN BY THE GEOLOG CAL SURVEY OF CANADA | N
CONJUNCTI ON W TH THE MANI TOBA DEPARTMENT OF ENERGY AND M NES UNDER THE
CANADA- VANl TOBA | NTERI M M NERAL AGREEMENT (1983-1985).

E. H W HORNBROOK DI RECTED GEOLOG CAL SURVEY OF CANADA ACTI VI TI ES.

N.G LUND AND A C GALLETTA WERE RESPONSI BLE FOR DATA NMANAGEMENT.

N. G LUND CO- ORDI NATED OPEN FI LE PRODUCTI ON.

J. YELLE SUPERVI SED MAP PREPERATI ON.

COVPUTER AND PLOTTI NG FACI LI TI ES WERE PROVI DED BY THE COMPUTER SCI ENCE CENTER
OF EMR

CONTRACTS LET FOR SAMPLE COLLECTI ON, PREPARATI ON AND ANALYSI S WERE
SUPERVI SED ANDY OR MONI TORED BY THE STAFF OF THE GEOCCHEM STRY SUBDI VI SI ON

AS FOLLOWE:
COLLECTI ON - WOLLEX EXPLORATI ON, CALGARY.
- E HW HORNBROOK, N.G LUND
PREPARATI ON - GOLDER ASSCCI ATES, OTTAWA
- J.J. LYNCH
ANALYTI CAL - CHEMEX LABS. LI M TED, VANCOUVER
- ACME ANALYTI CAL LABORATORI ES LTD, TORONTO
- J.J. LYNCH

OPEN FI LE TEXT WAS MANUFACTURED BY CAMPBELL LAZER PRI NTI NG OTTAWA

HELI COPTER SUPPORTED SAMPLE COLLECTI ON WAS CARRI ED OUT DURI NG

THE SUMVER CF 1983.

LAKE SEDI MENT AND WATER SAMPLES WERE COLLECTED AT AN AVERAGE DENSI TY OF ONE
SAMPLE PER 13 SQUARE KI LOVETERS | N THE SOUTH HALF OF 64C AND 6.5 SQUARE

KI LOVETERS I N THE NORTH HALF OF 64C THROUGHOUT THE 13, 700 SQUARE KI LOMETER
LYNN LAKE SURVEY AREA.

SAMPLE SI TE DUPLI CATE SAMPLES WERE ROUTI NELY COLLECTED | N EACH
ANALYTI CAL BLOCK OF TVENTY SAMPLES.
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I'N OTTAWA, FIELD DRI ED SAMPLES WERE Al R- DRI ED, CRUSHED, BALL M LLED AND SEI VED.
THE M NUS 80 MESH (177 M CRONS) FRACTI ON WAS USED FOR SUBSEQUENT ANALYSES.

AS REQUIRED, AT THI'S TI ME, CONTROL REFERENCE AND BLI ND DUPLI CATE SAMPLES WERE

I NSERTED | NTO EACH BLOCK OF TWENTY SEDI MENT SAMPLES. NO OTHER SAMPLE

PROCESSI NG | N OTTAWA WAS CARRI ED QUT ON THE WATER SAMPLES. BLI ND DUPLI CATE
SAMPLES WERE NOT USED | N WATER ANALYSI S.

ON RECEI PT, FIELD AND ANALYTI CAL DATA WERE PUNCHED ONTO 80 COLUVN CARDS AND ALL
SUBSEQUENT PROCESSI NG WAS CARRI ED OUT W TH THE Al D OF COVPUTERS.

THE FI'ELD DATA WERE RECORDED BY THE FI ELD CONTRACT STAFF ONTO STANDARD LAKE
SEDI MENT FI ELD CARDS (REV. 74) USED BY THE GEOLOG CAL SURVEY OF CANADA
(GARRETT, 1974).

THE SAMPLE SI TE POSI TI ONS WERE MARKED ON APPROPRI ATE 1/ 250, 000 SCALE NTS MAPS
IN THE FI ELD,

THESE MAPS WERE DI G TI ZED AT THE GEOLOG CAL SURVEY | N OTTAWA TO OBTAI N THE
SAMPLE SI TE UTM COORDI NATES.

THE SAMPLE SI TE COORDI NATES WERE CHECKED BY PLOTTI NG SAMPLI NG LOCATI ON MAPS ON A
CALCOW 1051 DRUM PLOTTER FROM THE DI G TI ZED COORDI NATES AND THEN

OVERLAYI NG THESE OVER THE FI ELD CONTRACTOR S SAMPLE LOCATI ON BASE NAPS.

THE DOM NANT ROCK TYPES | N THE LAKE CATCHVENT BASI NS WERE | DENTI FI ED ON

APPRCOPRI ATE GECLOG CAL MAPS USED AS THE BEDROCK GECLOG CAL BASE ON NGR MAPS.

THOROUGH | NSPECTI ONS OF THE FI ELD AND ANALYTI CAL DATA WERE MADE TO CHECK FOR ANY
M SSI NG | NFORVATI ON ANDY OR GROSS  ERRCRS.

QUALI TY CONTROL AND MONI TORI NG OF THE GEOLOG CAL DATA WAS UNDERTAKEN BY A
STANDARD METHOD USED BY THE RESOURCE GEOCHEM STRY SUBDI VI SI ON AT THE GEOLOG CAL
SURVEY OF CANADA.

FOR THE DETERM NATION OF ZN, CU, PB, NI, CO AG M FE AND CD, A 1 GRAM

SAMPLE WAS REACTED WTH 6 M. OF A M XTURE OF 4M HCL AND M HNGB | N A TEST- TUBE
OVERNI GHT AT ROOM TEMPERATURE.

AFTER DI GESTI ON, THE TEST- TUBE WAS | MVERSED I N A HOT WATER BATH AT

ROOM TEMPERATURE AND BROUGHT UP TO 90C AND HELD AT THI S TEMPERATURE FOR 2 HOURS
W TH PERI CDI C SHAKI NG

THE SAMPLE SCLUTI ON WAS THEN DI LUTED TO 20 M. W TH METAL FREE WATER AND M XED.
ZN, CU, PB, NI, CO AG M FE AND CD WERE DETERM NED BY ATOM C ABSORTI ON
SPECTROSCOPY USI NG AN Al R- ACETYLENE FLAME.

BACKGROUND CORRECTI ONS WERE MADE FOR PB, NI, CO, AG AND CD.

ARSENI C WAS DETERM NED BY ATOM C ABSORPTI ON USI NG A HYDRI DE EVOLUTI ON METHCD
VWHEREI N THE ARSENI C | S EVOLVED AS ASH3, PASSED THROUGH A HEATED QUARTZ

TUBE IN THE LI GHT PATH OF AN ATOM C ABSCRPTI ON SPECTRCPHOTOMETER.

THE METHOD |'S DESCRI BED BY ASLIN (1976).
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MOLYBDENUM AND VANADI UM WERE DETERM NED BY ATOM C ABSORPTI ON SPECTROSCPY

USI NG A NI TROUS OXI DE ACETYLENE FLAME.

A 0.5 GRAM SAMPLE WAS REACTED W TH 1.5 M. CONCENTRATED HNO3 AT 90C FCR 30

M NUTES.

AT TH'S PONT 0.5 M. CONCENTRATED HCL WAS ADDED AND THE DI GESTI ON WAS CONTI NUED
AT 90C FOR AN ADDI TI ONAL 90 M NUTES.

AFTER COOLING 8 M. OF 1250 PPM AL SOLUTI ON WERE ADDED AND THE SAMPLE SOLUTI ON
WAS DI LUTED TO 10 M. BEFORE ASPI RATI ON.

MERCURY WAS DETERM NED BY THE HATCH AND OTT PROCEDURE W TH SOVE MODI FI CATI ONS.
THE METHOD |'S DESCRI BED BY JONASSON ET AL. (1973).

A 0.5 GRAM SAMPLE WAS REACTED W TH 20 M. CONCENTRATED HNG3 AND 1 M. CONCENTRATED
HCL IN A TEST-TUBE FOR 10 M NUTES AT ROOM TEMPERATURE PRI OR TO 2 HOURS OF

DI GESTI ON WTH M XI NG AT 90C I N A HOT WATER BATH.

AFTER DI GESTI ON, THE SAMPLE SCOLUTI ONS WERE COOLED AND DI LUTED TO 100 M. W TH
METAL FREE WATER

THE HG PRESENT WAS REDUCED TO THE ELEMENTAL STATE BY THE ADDI TION OF 10 M. WV
SNSO4 | N M H2SO4.

THE HG VAPOUR WAS THEN FLUSHED BY A STREAM CF AIR I NTO AN ABSCORTI ON CELL
MOUNTED I N THE LI GHT PATH OF AN ATOM C ABSORTI ON SPECTROPHOTOVETER

ABSORTI ON MEASUREMENTS WERE MADE AT 253.7 NM

LOSS ON | GNI TI ON WAS DETERM NED USI NG A 500 MG SAMPLE.

THE SAMPLE, WEI GHED | NTO 30 M. BEAKER, WAS PLACED IN A COLD MJFFLE FURNACE AND
BROUGHT UP TO 500C OVER A PERI OD OF 2-3 HOURS.

THE SAMPLE WAS LEFT AT TH S TEMPERATURE FOR 4 HOURS, THEN ALLOWED TO COCOL TO
ROOM TEMPERATURE FOR VEI GHI NG

URANI UM WAS DETERM NED USI NG A NEUTRON ACTI VATI ON METHOD W TH DELAYED
NEUTRON COUNTI NG

W TH THE EXCEPTI ON OF THE | RRADI ATI ON FACILITY, THE METHOD IS VERY SI M LAR
TO THAT USED BY AECL | N PREVI QUS YEARS, A DETAILED DESCRIPTION OF WHICH I S
PROVI DED BY BOULANGER ET AL (1975).

A TWO GRAM SAMPLE WAS | RRADI ATED FOR 10 SECONDS I N THE TRI GA REACTOR LOCATED
AT WASHI NGTON STATE UNI VERSI TY.

THE OPERATI NG FLUX WAS 8 X 10**13 NEUTRONS/ SQUARE CM SECOND.

AFTER A 10 SECOND DELAY, THE SAMPLE WAS COUNTED FCOR 10 SECONDS.

THE COUNTI NG EQUI PMENT WAS OF AECL DESI GN. CALI BRATI ON WAS DONE TW CE A DAY
OR AS REQUI RED.

ONE STANDARD WAS ANALYSED AFTER EVERY 20 SAMPLES.
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FLUORI NE WAS DETERM NED | N LAKE SEDI MENTS AS DESCRI BED BY FI CKLIN (1970).

A 250 MG SAMPLE IS SINTERED WTH 1 GRAM OF A FLUX CONSI STI NG OF TWO PARTS BY
VEI GHT SCDI UM CARBONATE AND 1 PART BY WEI GHT POTASSI UM NI TRATE.

THE RESIDUE IS THEN LEACHED W TH WATER, THE SCDI UM CARBONATE | S NEUTRALI ZED W TH
10 M 10% (WV) CITRIC ACI D AND THE RESULTI NG SOLUTION IS DI LUTED TO 100 M.

W TH WATER.

THE PH OF THE RESULTI NG SCLUTI ON SHOULD BE FROM 5.5 TO 6. 5.

THE FLUORI DE CONTENT OF THE TEST SOLUTION IS THEN MEASURED USI NG A FLUORI DE | ON
ELECTRODE.

STANDARD SOLUTI ONS CONTAI N SODI UM CARBONATE AND CI TRIC ACI D I N THE SAME

QUANTI TI ES AS THE SAMPLE SOLUTI ON.

A DETECTION LIMT OF 40 PPM IS ACHI EVED.

FLUORI DE | N LAKE WATER SAMPLES WAS DETERM NED USI NG AN ORI ON FLUCRI DE ELECTRCDE
AND A MODEL 404 ORI ON SPECI FI C | ON METER

PRI OR TO MEASUREMENT AN ALI QUOT OF THE SAMPLE WAS M XED W TH AN EQUAL VOLUME

OF TISAB SOLUTI ON ( TOTAL | ONI C STRENGTH ADJUSTMENT BUFFER) .

HYDROGEN | ON ACTIVITY (PH) WAS MEASURED W TH A BROADLEY- JAMES COVBI NATI ON
ELECTRODE AND A MODEL 404 ORI ON SPECI FI C | ON METER

URANI UM | N WATERS WAS DETERM NED BY A LASER- | NDUCED FLUOROMETRI C METHOD

USI NG A SCI NTREX UA-3 URANI UM ANALYSER

A COVPLEXI NG AGENT, KNOWN COMMERCI ALLY AS FLURAN AND COVPOSED OF SODI UM
PYROPHOSPHATE AND SODI UM MONCPHOSPHATE, (HALL, G E.M, 1979) IS ADDED TO
PRODUCE THE URANYL PYROPHOSATE SPECI ES WHI CH FLUORESCES WHEN EXPOSED

TO THE LASER.

SI NCE ORGANI C MATTER I N THE SAMPLE CAN CAUSE UNPREDI CABLE BEHAVI OUR, A STANDARD
ADDI TI ON METHOD WAS USED.

FURTHER, THERE HAVE BEEN | NSTANCES AT THE G S.C. WHERE THE REACTI ON OF URANI UM
W TH FLURAN | S El THER DELAYED OR SLUGGE SH;, FOR THI S REASON AN ARBI TRARY 24 HOUR
TI ME DELEAY BETWEEN THE ADDI TI ON OF THE FLURAN AND THE ACTUAL READI NG WAS

I NCORPORATED | NTO THI S METHOD.

I'N PRACTI CE, 500UL FLURAN SOLUTI ON WAS ADDED TO A 5M. SAMPLE AND ALLOWED TO
STAND FOR 24 HOURS. AT THE END OF THI S PERI OD FLUORESCENCE READI NGS WERE MADE
WTH THE ADDI TION OF 0.0, 0.2 AND 0.4 PPB U.

FOR H GH SAMPLES THE ADDI TI ONS WERE 0.0, 2.0 AND 4.0 (20UL ALI QUOTS OF 55 OR
550 PPB U WERE USED) .

ALL READI NGS WERE TAKEN AGAI NST A SAMPLE BLANK.
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CONDUCTI VI TY WAS MEASURED USI NG A RADI OVETER CONDUCTI VI TY METER TYPE CDM 2F
EQUI PPED W TH ELECTRODE CD 104. WATER SAMPLES WERE STORED AT ROOM
TEMPERATURE UNTI L ANALYSED.

ALKALI NI TY WAS TI TRATED TO PH 4.5 END PO NT WTH 0.02 N SULPHURI C ACI D

USI NG A RADI OVETER SEM - AUTOVATI C Tl TRATOR 11/ PH METER M28 EQUI PPED W TH GLASS
ELECTRODE G202C AND CALOVEL ELECTRODE K401. WATER SAMPLES WERE STORED AT

ROOM TEMERATURE UNTI L ANALYSED.

CALCl UM CASEl1l- FOR VALUES GREATER THAN 0.5 PPM --- |CP
CASE2- FOR VALUES LESS THAN 0.5 PPM --- Al R-ACETYLENE
MAGNESSI UM CASE1- FOR VALUES GREATER THAN 0.5 PPM --- ICP
CASE2- FOR VALUES LESS THAN 0.5 PPM --- Al R-ACETYLENE
I RON (I NDUCTI VELY COUPLED PLASMA -- | CP)

THE FOLLOWN NG TABLE DI SPLAYS THE DATA RECORD FORMAT SPECI FI CATI ONS.

THE DETECTION LIM TS OF THE ANALYTI CAL METHODS ARE ALSO G VEN W TH

THE SECOND FI GURE UNDER DETECTION LIM T USED AS AN ARBI TRARILY SET VALUE
I F THE RESULT FELL BELOW THE DETECTION LIMT.

ELENMENT CARD COLUMNS

FI ELD
MAP 1 01- 06
ID 1 07-12
UTM ZONE 1 13- 14
UTM EAST ( METER) 1 15- 20
UTM NORTH ( METER) 1 21-27
ROCK TYPE 1 28-31
LAKE AREA 1 32-35
SAMPLE DEPTH ( FEET) 1 36- 38
REPLI CATE STATUS 1 39- 40
RELI EF 1 41-43
CONTAM NATI ON 1 48-51
SAMPLE COLOUR 1 52-57
SUSPENDED MATTER 1 58- 59
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THE ANALYTI CAL DATA WERE RECCRDED AS FOLLOWE:

ELEVENT
SEDI MENT

ZN
CcuU
PB
N
Cco
AG
MN
AS
MO
FE

WATER

UNI TS

PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PCT
PPB
PCT
PPM
PPM
PPM
PPM

PPB

PPB

UVHOS/ CM
PPM
PPM
PPM
PPB

CARD

AR DD WWWWNNNNNNNNNNDNN

COLUWMNS

21-25
26- 30
31-35
36- 40
41- 45
46- 50
51-55
56- 60
61- 65
66- 70
71-75
76-79
21-25
26- 30
31-35
36- 40

26-30
31-35
36- 40
41- 45
46- 50
51-55
56- 60
61- 65

OCORORRPONRUIONNNNN

0. 02

DETECTION LIM T

OCONOOUIORONORRER LR

10
0. 002
10

0.01
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UTM COORDI NATES-

ZIN-

EAST-
NORTH-
ROCK TYPE-
LAKE AREA-
SWP DTH-

RP ST-

RELF-
CONT-

SAMPL COLOR-
SUSP-

DATA LEGEND

NATI ONAL TOPOGRAPHI C SYSTEM NTS) -
(SCALE 1:250000). PART OF SAMPLE NUMBER

REVAI NDER OF SAMPLE NUMBER- YEAR(2),
SAMPLE SEQUENCE NUMBER( 3)

FI LED CREW 1),
UNI VERSAL TRANVERSE MERCATOR(UTM) COORDI NATE
SYSTEM SAMPLE COORDI NATES

ZONE

EASTI NG METERS)

NORTHI NG( METERS)

MAJOR ROCK TYPE OF LAKE CATCHVENT AREA

AREA OF LAKE SAMPLED

SAVPLE DEPTH MEASURED TO THE NEAREST FOOT

REPLI CATE STATUS- RELATI ONSHI P OF SAMPLE W TH
RESPECT TO OTHERS W THI N THE SURVEY

RELI EF OF THE SURROUNDI NG LAKE CATCHMENT BASI N

CONTAM NATI ON- HUMAN OR NATURAL ( WORK- DRI LL/ TRENCH,
CAMP, FUEL, OR GOSSAN)

SEDI MENT COLOUR
SUSPENDED MATTER

LETTERED QUADRANGLE

ZIN-

PB-
NI -

AG
AS-
FE-
LA -

F-
V-

F-W
PH-
U-W
COND-

CA-W -
MG W -
FE-W -

L AKE SEDI MENT

ZI NC BY ATOM C ABSORPTI ON SPECTROSCOPY( PPM
COPPER BY ATOM C ABSORPTI ON SPECTROSCOPY( PPM
LEAD BY ATOM C ABSORPTI ON SPECTROSCOPY( PPM

NI CKEL BY ATOM C ABSORPTI ON SPECTROSCOPY( PPM
COBALT BY ATOM C ABSORPTI ON SPECTROSCCOPY( PPM

SI LVER BY ATOM C ABSORPTI ON SPECTROSCOPY( PPM
MANGANESE BY ATOM C ABSORPTI ON SPECTROSCOPY( PPM
ARSENI C BY ATOM C ABSORPTI ON SPECTRCSCOPY( PPM
MCOLYBDENUM BY ATOM C ABSORPTI ON SPECTROSCOPY( PPM
| RON BY ATOM C ABSORPTI ON SPECTROSCOPY( %)
MERCURY BY ATOM C ABSORPTI ON SPECTROSCOPY( PPB)
LOSS ON | GNI TI ON BY VEI GHT DI FFERENCE( %)

URANI UM BY DELAYED NEUTRON ACTI VATI ON( PPM
FLOURI NE BY SPECI FI C | ON ELECTRODE( PPM

VANADI UM BY ATOM C ABSORPTI ON SPECTROSCOPY( PPM
CADM UM BY ATOM C ABSORPTI ON SPECTROSCOPY( PPM

L AKE WA TER

FLOURI NE | N WATERS BY FI SSI ON TRACK( PPB)

PH BY COVBI NATI ON GLASS - CALOMEL ELECTRODE
URANI UM | N WATERS BY SCI NTREX( PPB)

CONDUCTI VI TY ( UVHOS/ CM)

ALKALI NI TY ( PPM)

CALSI UM BY | NDUCTI VELY COUPLED ARGON PLASMA( PPB)
MAGNESI UM | N WATERS BY Al R- ACETYLENE( PPM

I RON BY | NDUCTI VELY COUPLED ARGON PLASMA( PPB)
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REG ONAL LAKE SEDI MENT

ROCK TYPE :

AHI U-

AHI A-
AHI B-
AH C-

AHI D-
AHI E-
AHI F-
AH G
AHI T-

AH P-
AH R
ATIQ
ASAC-
ASAS-
ASAN-

API R-
API T-
APl G
AGMC-

ABMV

AND WATER GECCHEM CAL RECONNAI SSANCE DATA, MANI TOBA 1983, GSC- OF 999, NGR 64-1983, NTS 64C

GRANI Tl C | NTRUSI VE ROCKS,
POST- SI CKLE ( HUDSONI AN)

LEUCOTONALI TE PLUS MAGNETI C
MEGACRYSTI C GRANI TE

GRANI TE, GRANODI ORI TE
PLUS HORNBLENDE

LEUCOGRANI TE, GRANCDI ORI TE
MONZONI TE, SYENI TE

PEGVATI TE

GRANI TE, GRANODI ORI TE

TONALI TE, GRANCDI CRI TE,
QUARTZ DI ORI TE

PYROXENE TONALI TE

GABBRO, M NOR ULTRAMAFI C ROCK
QUARTZ DI ORI TE, DI ORI TE
CONGLOVERATE

ARKCSI C SANDSTONE

SANDSTONE- DERI VED GNEI SS,
M GVATI TE

GABBRO, NORI TE, ULTRAMAFI C ROCK
TONALI TE, GRANCDI ORI TE, DI ORI TE
GRANI TE

CONGLOMVERATE, GREYWACKE

MAFI C GNEI SS, VOLCANI C ROCK,
GREYWACKE, QUARTZI TE, MARBLE

ROCK TYPE :
(CONT.)

LAKE AREA :

RP ST :

RELF :

CONT :

SAWP COLCR :

SUP :

Al MA-
AVBW

ABSW
Al SW

AW/ -
AW/D-
AWM
AW/A-
AWB-
POND-
LT 1-
1-5-
GT 5-
00-
10-
20-

L-

BLANK-
1-

N

YL-
GY-
BR-
BK-

BLANK-
L-

AVPHI BOLI TE, TUFF

GREYWAKE, CONGLOVERATE,
MAFI C MUDSTONE

GREYWAKE- DERI VED GNEI SS, M GVATI TE

GREYWACKE- DERI VED GNEI SS,
AND M GVATI TE

FELSI C, | NTERMEDI ATE VOLCANI CS
DACI TE, RHYCLI TE

MAFI C, | NTERMEDI ATE VOLCANI CS
BASALT, ANDESI TE

BASALT

POND

1/4 TO 1 SQ KM

1/4 TO 5 SQ KM
GREATER THAN 5 SQ KM

ROUTI NE REG ONAL SAMPLE
FI RST OF FI ELD DUPLI CATE
SECOND OF FI ELD DUPLI CATE

LOW
MEDI UM
H GH

NONE
PRESENT

TAN
GREEN
YELLOW
GREY
BROWN
BLACK

NONE

LI GHT
HEAVY
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