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A. ORIGINATOR IDENTIFICATION
THIS SECTION MUST BE COMPLETED BY DONOR FOR ALL DATA TRANSMITTALS

U.S. Dept. of Interior
Geological Survey

Atlantic & Gulf Coast Branch
Woods Hole, MA

f. NAME AND ADDRESS OF INSTITUTION, LABORATORY, OR ACTIVITY WITH WHICH SUBMITTED DATA ARE ASSOCIATEL

2. EXPEDITION, PROJECT, OR PROGRAM DURING WHICH

DATA WERE COLLECTED

0CS/ Georges Bank Monitoring

Prograni
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DATA IN THIS SHIPMENT
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and G83-9
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8. ARE DATA PROPRIETARY? 11. PLEASE DARKEN ALL MARSDEN SQUARES IN WHICH ANY DATA
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FOR GENERAL USEY YEAR___ MONTH :
9. ARE DATA DECLARED NATIONAL
PROGRAM (DNP)? L - B R R O L N A A
{1.E.. SHOULD THEY BE INCLUDED IN WORLD ] Bl 2 x
DATA CENTERS HOLDINGS FOR INTERNA- EF : 2
TIONAL EXCHANGE?) H ' 4= o)
" $ I 1 jos*
XW¥o [TJves [Jrarrsreciry mELOW) o It:} % :,‘ [ =
i ey 104 ] in
“ b TEEANTENAR] wﬁﬁ*% m,
T RN 2 W EREFIT \uSH -
= i Wik
10. PERSON TO WHOM INQUIRIES CONCERNING " o] 1 e | o .
DATA SHOULO BE ADDRESSED WITH TELE- 1 I T ) iy
PHONE NUMBER (AND ADDRESS IF OTHER 2 DY 'ﬁ CT] % L
THAN IN ITEM-1) bey b / m
- ol I THRPD Joeisd| Jod o,
, d ST [ ulid [Tt [T
Dr. Mike Bothner b - Yo || et b how
Phone 617 548 8700 - ] 1"
ﬁ, - B H u+a| e,
i bel| ey piEs i o

W W W N W8 N N e W ow

NOAA FONM 24012



B. SCIENTIFIC CONTENT

»
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presented in Final Reports
for each year by Bothner,
et al., 1982, 1983 under
Interagency Agreements
AAB51~-TA2-18, 14-12-0001-
30025.

REPORTING UNITS METHODS OF OBSERVATION AND ANALYTICAL METHODS DATA PROCESSING
NAME OF DATA FIELD OR CODE INSTRUMENTS USED (INCLUDING MODIFICATIONS) TECHNIQUES WITH FILTERING
(SPECIFY TYPE AND MODEL) AND LABORATORY PROCEDURES AND AVERAGING
Aluminum percent Chemical analysis of See attached description
Barium ppm grab, core, and sediment | extracted from Bothner,
Cadmium PPM trap samples M. H., et al., 1985, The
| Chromium pPpM Georges Bank Monitoring
Copper pPpm Program: Analysis of
Iron percent Trace Metals in Bottom
Lead pPpm Sediments during the
Manganese ppm Third Year of Monitoring:
Mercury ppm Final Report submitted to
Nickel pPpm Minerals Management
Vanadium ppm Service under Interagency
Zinc ppm Agreement 14-12-0001-30153
Chloride percent Data generated in years 1
Organic carbon percent and 2 of this program are

NOAA FORM 24-13 .
-




C. DATA FORMAY
COMPLETE THIS SECTION FOR PUNCHED CARDS OR TAPE, MAGNETIC TAPE, OR DISC SUBMISSIONS.

1. LIST RECORD TYPES CONTAINED IN THE TRANSMITTAL OF YOUR FILE
GIVE METHOD OF IDENTIFYING EACH RECORD TYPE

Is recorded to this one record.

Files 1,2,863 are ldentlcal In format except file 3 Is missing the last field
and Is 158 bytes in length Instead of 165 bytes

This data set consists of only one record type. Sampling identificatlion and analy:

2. GIVE BRIEF DESCRIPTION OF FILE ORGANIZATION

Thls data set has been arranged into three separate files.

file #1 Is a file of miscellaneous samples that cannot be logically grouped
file #2 is a file of standard analysis
file #3 is a file of fine fraction analysis

All files have been sorted into cruise/sediment trap/core order

3. ATTRIBUTES AS EXPRESSED IN [} PL-1 [JarcoL [Jcosor
XX rorTran [} LANGUAGE

4. RESPONSIBLE COMPUTER SPECIALIST:
NAME AND PHONE NUMBER

ADDRESS

COMPLETE THIS SECTION IF DATA ARE ON MAGNETIC TAPE

S. RECORDING MODE 9. LENGTH OF INTER-

{(Jeco [ Jemnanry RECORD GAP (IF KNOWN) [_] 374 INcK
asen T Jeecoic O
10. END OF FILE MARK -
O CJocraL 17
6. NUMBER OF TRACKS B

(CHANNELS) [Jseven

11. PASTE-ON-PAPER LABEL DESCRIPTION (INCLUDE
XY NINE ORIGINATOR NAME AND SOME LAY SPECIFICATIONS
- OF DATA TYPE, VOLUME NUMBER)

YT U.S. Geological Survey Trace Metal
X¥ooo Concentrations in Sediments - Georges
T Jeven Bank Monitoring Program

8. DENSITY
{_J200 sry Ty}i1600 sPi
DSSG [ 1 ] 12. PHYSICAL BLOCK LENGTH IN BYTES

bl d
~ Jeoo er 13. ngcrgcop BYTES IN BITS
]
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RECORD NAME

RECORD FORMAT DESCRIPTION

‘TTTTﬁEETTEIiE“"—WTingiﬁriﬁrTiTtEiETﬁ“‘T?Ti?iﬁﬁiﬁ?ﬁg‘“TiTﬁEETGﬁTiEiﬁﬁﬁf‘
MEASURED
IN
[NUMBER| uNiTS
(o8 bits, byltes)
Blank 1 1
field sample # 2 14 Al4 Consists of cruise, sample,
replicate identification
station # 16 4 A4
laboratory # 20 8 A8
year 28 4 I4
month 32 2 12
day 34 2 12
latitude 36 9 F9.6 Reported in degrees to 5 places
always north latitude
longitude 45 10 Fl10.6 Reported in degrees to 5 places
minus indicates west longitude
top depth 55 2 12 Upper depth of sediment analyzed
' reported in centimeters
bottom depth 57 2 I2 Lower depth of sediment analyzed
reported in centimeters
water depth 59 5 F5.0 Reported in meters
gear code 64 7 A7 CODES =
0.10vv=.1l m sq. van veen grab
HDC =hydraulically damped
gravity corer
ST =gediment trap
BC =box corer !
aluminum 71 6 F5.2,Al ]
barium 77 9 F8 'B, Al ppm
cadmium 86 8 F7.3;Al ppm
chromium 94 7 F6.1,Al1 Ppm
copper 101 7 F6.1,Al ppm
iron 108 6 F5.2,Al %
mercury . 114 6 F5.2,A1 .| ppm
manganese 120° 7 F6.0,A1 | ppm
nickel 127 7 F6.1,A1 |* ppm
lead 134 7 -F6.1,Al Ppm
vanadium 141 7 F6.1,Al Ppm
zinc 148 7 F6.1,Al PpPm
chloride 155 6 F5.1,Al %
organic carbon l6l 5 F5.2 L
Note: Trace %etal valu¢s fla ged with an "L" represent values that are below
the de%ection leyels off the %nalytical techinique used.
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TRACE-METAL ANALYSIS PROCEDURES
The analyses of trace metals in marine sediments were carried out by the
U.S. Geological Su;vey Branch of Analytical Laboratories, Reston, Va.
Concentrations of the following elements were determined: aluminum (Al),
barium (Ba), cadmium (Cd), chromium (Cr), copper (Cu), iron (Fe), lead (Pb),
manganese (Mn), mercury (Hg), nickel (Ni), vanadium (V), and zinec (Zn).
Analyses were carried out by the U.S. Geological Survey Branch of Analytical
Laboratories, Reston, Va. The various procedures employed in each of the
analyses are detailed below and summarized in table l.

Preparation of stock solution A

Exactly 0.5 g of ground bulk sediment or 0.2 g of the fine fraction was
added to a covered teflon beaker and digested overnight with 5 mL of HCl04, 5
mL of HNO3, and 13 mL of HF at approximately 140°C. The covers were removed
and the temperature was increased to between 180° and 190°C, firsc producing
fumes of HC1l0, and then evaporating the solution to dryness. The residue was
dissolved and diluted to exactly 25 mL with 8 N HCIl. This solution 1s
referred to as stock solution A.

Two blanks containing all reagents were analyzed along with samples. All
reagents were analyzed for contaminants prior to use, as 1is always
necessary. The Canadian reference sediment standard MESS-1 was analyzed in
each set of samples. A series of solutions was prepared that approximated the
concentration levels expected in the samples; this series was used as the
standard in calibrating the inductively coupled plasma (ICP) spectrometer and

atomic absorption (AA) spectrophotometer.
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Table 1. Summary of analytical condicione

Procedute
detersinacion Average blanks,
Extraction 1imic in sample, as sessured ia
Blement lInstrusent 1nstrunent conditions procedure e/ pa/g in solution

Al ICP (argon)——— 308.2 na None 50 0.02
PP (Porvard pover)=l.l kv
Pixed croes flov nebuliszer
Spectral band widcth 0.036 am

Observation height 16 anm.

Bgo—e=nee ICP (argon)~~—= 433.4 na None: 20 .01
P=1.1 kv
Pixzed crosa flov nebulizer
Spectral band widch 0.036 na
Observation hefight 16 ms=.

Cdwmenee Craphite 110°C dry cesperacura Bucyl acecacs 0.02 .0002
furnace AA. 250°C char tesmperature and DDTC.
2100°C atom temperature
Regular graphice tube
Interrupt gas flow
Wel,=228.8 o=
Slic=0.7 an.

Cr—ewe—=e= Graphice 110°C dry cemparature None
furnace AA. 900°C char temperature
2700°C atom temperaturs
Regular graphite tube
Normal gas flow (low)
W.1.,2357.% na
$11¢=0,7 na.

Cue===e=e Graphite 110°C dry temperature Butyl scetate 1 .003
furnace AA. 6350°C char temperature and DULTC.
2700°C: atoa temperature
fRegular graphite tube
Interrupt gas flow
Wel.=324.7
’ll‘dl, [." T

Po—menee= ICP (argoa)~=—— 239.9 an None: 50 .02
P=l,1 kv
Fized cross flov nebulizer
Spactral band widch 0.036 nn
Obsarvation height 16 nm.
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Teble 1. Summary of analytical conditions - (continued)

Element  Instrument

Instrusent condictions

Procedurs
dutersinacion
Excraction 1imic in sample,

procedure pa/8

Avetrsge bdlanks,
as ssasured 1a

pa/g 1o solution

Ag=~==e Induction
furnace AA.

Hage—eee=e 1CP (argon)~e=—=

Rij=ewass= Craphite
furnace AA.

Pheewae== Graphite
furoace AA.

Yomemeese Craphite
furnace AA.

fgevacnee Plane AA,~m=ecee

Wavelength=254 na
Cold vapor AA.

237.6 m
P=l.1 kv

Fixed cross flov nebulizer
Spectral band widech 0.036 nm

Observation height 16 ma.

110°C dry cespersture
900°C char temparaturs
2700°C atom temperature
Pyrolytic tube

Wormal gas flow (low)
W.l .-231.0 na

811c=0.2 na.

110°C dry temperacure
500°C char temperature
2700°C actom temperacure
Regular graphite tube
Interrupt gas flow
"-1.'2’,-,

'1“‘0-1 k.

110°C dry cesperature
1000°C char cteapacrature
2800°C atom temperature
Pyrolycic curtin tude
Normal gas flow (high)
"ol--:‘.-‘ [T ]

’1“-0-7 AR

Oxidiziag; air-acetylens
flame

"01 --2 l’u,

8l1c=0.7 am.

Butyl acetate 10
(resoval of iron).

Butyl acetate 1
and DDIC.

Bucyl acetatam=e——mcmecee=e]




Preparation of stock solution B

Stock solution B was made by adding 10 mL of butyl acetate (distilled to
remove impurities such as copper) to 15 mL of stock solution A in a 60-mL
separatory funnel. This soluti&n was vigorously agitated by an automatic
shaker for six minutes to extract iron. The layers were separated, and the
exctraction step was repeated with an additional 10 mL of butyl acetate. The
aqueous layer was evaporated to dryness at 150°C in a 50-mL beaker. The
residue was dissolved and diluted to 25 mL with 1 N HCl.

Bartum

The measurements for Ba were made by ICP spectrometry with 2 mL of stock

solution A diluted to 4 mL with distilled H,0.

Aluminum, iron, chromium, nickel, and vanadium

Concentrations of Al and Fe were determined by ICP spectrometry by using
1 mL of stock solution A diluted to 10 mL with ﬂzo. The measurements for Cr,
Ni, and V were made by injecting 20 uL of diluted (1:10) stock soluction A into
a graphite-furnace AA spectrophotometer.

Lead, copper, and cadmium

Fifteen mlL of O.5-percent (weight: volume) diechyldithiocarbamic acid
diethylammonium salt (DDTC) in chloroform were added to 10 mL of solution B in
a 60-mL separatory funnel and mixed for 10 minutes by an automatic shaker.
The chloroform layer was drained into a 30-mL beaker and the aqueous layer
washed with 10 mL of chloroform. The second chloroform layer was combined
with the first, and the total volume of chloroform was evaporated to dryness
-at 90°C. The organic matter was destroyed by adding 0.1 mL of concentrated
HNO3 and was evaporated to dryness. This residue then was dissolved in 2 amL
of wvarm 1 N HCl. The beaker was rinsed four times with 2 mL porctions of

digtilled Hy0, and cthe solution was transferred to a small polyethylene

14



container. The measurements for Pb, Cu, and Cd were made by injecting 20 uL
of the final solution into a graphite-furnace AA spectrophotometer.

Manganese and zinc

The measurements for Mn were made by ICP spectrometry with a solution
made by diluting 2 mL of stock solution B to 4 oL with Hy0. Zinc was measured
by flame AA directly from stock solution B.

Mercury

Mercury concentration was determined on a separate portion of the
sample. Two hundred milligrams of sediment (100 mg if sample concentrations
wvere expected to be >50 ppb) were decomposed in a l-oz teflon screw-top vial
with 2 oL of concentrated HNO3 (J. T. Baker Chemical Co.) and 2 mL of HC1O0,
(G. Frederick Smith Chemical Co. (GFS) double distilled from Vycor, a pure
silica glass). The mixture was heated in a capped vial until cthe solution
reached 200°C. The solution was then heated with the cap off for about
45 minutes, after which the samples were removed from the heat source.
Immediately, 1 mL of concentrated HNO; was added; the vial was filled with Hy0
and capped tightly until used. The sample solution then was added to a flask
containing 125 mL of Hy,0 and 4 mL of 10-percent (weight:volume) SnCly in 20-
percent HCl. Nicrogen was passed through the solution to remove elemental Hg,
which was collected on gold foil located in the center of the coils of an
induction furnace. Activation of the furnace released the Hg, which was
measured by a cold-vapor AA technique. Blanks, standard rocks, and internal
sediment standards were analyzed for each set of samples. A series of
Solutions was prepared that had the same Hg- concentration range expected in
the samples.

The concentrations of Hg in bottom sediments determined during the first

year of the monitoring program were typically less than the detection limit of

15



0.01 ppm. During the second and third year of monitoring, we tested new
procedures designed to lower the detection limic.

The contribuction of Hg from various brands of nitric acid was
determined. Baker “analyzed reagent grade®™ contained <0.5 parts per billion
(ppb) Hg, the lowest concentration of the acids tested. Baker “ultrex”
contained 2 ppb Hg, and Mallinckrodt nitric acid contained 1.3 ppb Hg. During
the checks of HC10;, we found that some bortles of GFS double distilled HC1O4
contained 5 ppb Hg. We ultimately selected GFS double distilled from Vycor
which was found co co'ncain <0.5 ppb Hg. The Hg concentration of each new
bottle of acid and of every other reagent was determined before the reagent
was used for analysis. The Hg contribution from the combined reagents was
reduced to 0.5 ngx0.l1l ng.

We tried to lower the detection 1limit by increasing the sample size.
Subsamples weighing 1 g were analyzed with various combinations of nitric and
perchloric acids. The results were not encouraging because digestion was
incomplece using small acid volumes or because blanks were too high when large
acid volumes were used. The high sediment concentration in suspension during
the gas—-stripping procedure may have adsorbed some of the Hg, accounting for
the lower concentration measured for large samples.

Another method of increasing sample size involved successive plating of
Hg vapor from three 200-mg aliquots onto the gold foil of the induction
furnace. This technique yielded poor reproducisility among replicates and
decreased the number of samples that could be analyzed in a day by a factor of

~3.

The selection of reagents having the lower Hg concentration, addition of
a digital readout voltmeter, and optimizaction of the optical system in the
cold-vapor AA detection system (manufactured by Laboratory Data Control, Inc.)

reduced the detection limit of our procedure from 0.01 ppm to 0.005 ppm.
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Table 3. = Analysis of sediment standard and replicate sediment samples

Sanple al a ] [ G Te a [ TUN v ia
standard (1) (ppm) (ppm) _ (ppm) (ppn) (%) (pp=) (pp=)  (ppm) (ppm) (ppm)
MESS-l——— S.40 270 O0.41 30 23 2.9 480 36 32 " 50 160
.20 270 NY) 52 23 2.9 460 3% n 72 170
.20 270 Y L} 23 2.9 460 3% 30 1] ] 170
3.40 260 A3 54 23 2.9 470 3 30 n 180
5.50 260 A3 52 23 2.9 470 36 30 7 170
5.30 270 44 30 26 2.9 470 36 n 76 170
.30 260 Y ) L }] 24 2.9 450 Y] » " 190
.40 260 «49 A8 23 2.9 510 35 38 70 160
3.60 270 39 Y] 25 2.9 490 7 1) 78 170
.30 270 <33 52 29 3.0 470 33 3” (1] 170
3.50 270 47 s1 26 2.9 500 30 3 70 160
.70 280 A6 50 28 3.0 480 ” 36 7 160
F— 5.4 267 A6 51 4.3 2.92 476 35.4 33.3 5.5 170
-} -l’ 7 <03 lc. 2.1 .06 l. 2-0 3-2 ‘a‘ .-’
o)l 2.9 2 2.6 3.6 8.4 1.4 4 3.7 9.6 3.4 5.3
Beat value? 3.8 270 59 n 25 3.0 513 30 3% 72 191
. 2 .l 11 4 .2 25 3 6 [ 17
Sanple Al B Cd et G 17 " Ha Ny 1) v 7
standard 2 2
MAG 7.40 430 .14 ss 27 4.6 o 'Y} 22 110 140
7.60 440 .13 L 3] 28 4.6 720 84 22 110 140
7.60 430 .13 92 30 4.6 700 60 21 120 140
7.40 430 .15 90 27 4.6 720 64 21 110 140
7.50 440 .13 90 27 4.6 700 64 21 120 140
Erem—em—ee  7.30 A3 .14 90.6 27.8 4.6 o 63.2 21.4 14 140
o ol 6 .01 2.0 1.3 0 10 1.8 5 5.5 0
cv(z)t 1.3 1 7.1 2.2 4.7 0 1 2.8 2.6 4.8 0
Best value J38.9 3490 3.13 3100 33 %.9 no 353.8 326 42 3148
Saaple Al Ba cd cr Cu Te Mn T} 1] v Za
standard (%) (ppm) (ppm) (ppm) (ppm) (%) _(ppm) (ppm) (ppm) (ppm) _ (ppm)
12 3.10 2¢0 0.067 39 6.3 1.6 290 12 13 40 4
3.20 260 .071 37 6.3 1.6 290 10 16 40 40
3.10 2% .080 3 6.8 1.6 290 13 - 18 40 40
3.20 260 .07% 39 6.8 1.6 300 10 17 40 40
2.80 260 .083 37 6.3 1.6 290 10 16 3% 40
3 3.08 258 .080 38.2 6.3 1.6 292 11 16.4 38.8 40.6
o 16 s .006 1.1 K 0 5 1.4 1.1 2.7 1.3
cv(2)}——— 5.3 2 8.1 2.9 4.2 (] 2 12.9 7.0 6.9 3.3
Sample Al ™ cd cr Cu ~Fe ) N b v In
standard (2) (pp=) (ppm) (ppa) (pp=) () __ (ppa) (ppm) (ppm) (ppm) (ppm)
®10-03-02-82 .12 6 <02 ‘4 5.0 <.1 .30 240 Q 3.6 7.5 4.2
12 2% <02 6.0 <.1 .30 240 Q 3.3 6.3 4.2
.12 25 <02 6.0 <1 .30 240 Q 3.6 6.3 4.2
.12 2 <02 5.0 <.l «30 240 Q 3.3 7.5 4.2
12 23 <02 3.0 <.l .30 240 Q 3.3 7.5 4.2
& 12 25 <.02 S.4 <.l .30 240 Q 3.4 7.1 4.2
) ° 1 O - o o o 0 2 -6 ]
ov(I)l—— 0 s 0 10.1 o 0 0 ° 4.8 7.7 0

1coefficient of variatios.
iyglues reported by the Marioe Analytical Chenistry Standards Program, National Research Council, Canada.
3value judged to be most appropriate based on multiple snalyses conducted st USGS Analyctical Labs, Restom, VA.
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Table 2. = Analysis of sediment standsrd and replicate sediment samples~Continued

Sample Al B (7] Cr (7 Te ) [T ) v Zn
standard (2) (ppw) (ppw) (ppm) (ppm) () (ppn) _ (ppw) (ppm)  (ppm) (ppm)
N10-13A31 4.30 280 .08 6 11 1.3 300 32 27 8 S8
4,70 290 <036 (1] 1 2.3 30 b ] 27 82 58
.60 280 .038 60 11 2.3 3o 33 26 [T 58
4.70 280 054 66 11 2.5 300 33 7 86 58
4.50 290 054 64 12 1.5 300 33 26 86 58
e &§ 284 .060 63.6 11.2 2.3 304 32.8 26.6 84.4 S8
o R ¢ .002 2. 4 ] 6 o4 X ] 1.7 0
cv(zy 2.2 2 33 - 3.6 4.0 0 2 1.4 2.1 2.0 (]
Sample Al Ba cd Cr Cu Te Hn []1 ™ v 7
standard t 3 X
MI0-13ABlx 3.20 290 0.0%3 61 12 2.6 3o 30 26 78 (13
4.90 29 .0%0 59 12 2.6 300 29 26 8t 66
4.90 280 .038 60 12 2.6 310 29 27 a 66
5.00 280 .038 61 12 2.6 310 29 27 8 65
35.20 280 <046 61 12 2.7 10 29 27 78 65
F——————  5.04 284 .050 60.4 12 2.62 08 29.2 26.6 80.4 65.4
c .15 6 007 N ] 0 0 s oh .5 2.3 .5
cv(z)l-— 3.0 2 1.5 0 1.7 2 1.5 2.1 31 K]
Sample AL Ba Cd Cr Cu Tea ) T b Vv In
standard (2) (ppm) (ppm) (ppu) (ppm) (z) _(ppa) (ppm) (ppm) {ppm) _(ppm)
M11-5-16B1 28 A <.02 3.5 < .29 150 Q 3.6 4.0 3.7
28 42 <.02 3.5 a .29 150 Q 3.7 4.0 3.7
«28 42 <.02 3.5 <1 «29 150 <2 4.0 4.0 3.7
28 A2 <.02 3.5 <1 »29 150 Q 37 4.0 3.7
20 42 <.02 3.5 a .29 150 Q 3.7 4.0 3.3
Fomemmm——e 28 42.2 (.02 3.5 4} .29 150 Q 3. 4.0 3.62
grem——— 0 L S 0 0 0 0 0 0 .13 0 .18
V(X)) —— 0 1.1 0 0 0 0 0 0 4. 0 4.9
Sample Al Ba (7] <3 Cu Fe ) — W 1) Vv Zn
standard (%) (ppm) (ppm) (ppm) {(ppa) (x) _(ppm) (ppa) (ppm)  (ppm) (ppm)
M11-1631 32 130 <.02 Q@ < .18 110 Q &4 Q 5.0
32 130 <.02 Q a .18 100 Q oy Qa 4.6
33 130 <.02 Q a .18 110 Q &4 Q 4.6
33 130 <.02 < a .17 100 Q 4.4 a 4.6
a2 130 <.02 Q a 17 100 < A Q 4.6
F——— 32 130 <02 Q a 176 104 Q &4 Q 4.68
o .01 o o 0 0 .005 6 0 o 0 .18
CV(X) ~—— 1.7 o o0 0 0 3.1 5 0 0 0 3.8
Sanple Al Ba cd cr Cu Te ¥ [T Pb v Zn
standard Z ) z
M11-1631x 2.30 2600 0.1) 29 20 1.7 740 27 39 A9 80
2.30 2600 .10 3 21 1.7 740 28 A2 49 80
2.40 2700 .12 29 20 1.7 750 28 43 4 81
2,30 2600 11 20 19 1.7 740 27 41 49 80
2.30 2600 12 32 21 1.7 740 27 41 49 80
T 2,32 2620 22 29.8 20.2 1.7 742 27.4 41.2 49 80.2
o — l“ "_ -°l 1.‘ -. ° 5 O‘ 1-, 0 -5
cv(Z)le—— 1.9 2 9.5 5.5 4.1 o 6 2.0 3.6 o -6

1coefficient of varistioa.
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Table 2. ~ Analysis of sediment standard and replicate sediment sasples—Coatinusd

Sanple Al Ba ("] Cr ~Cu Yo Ha "N » v n
staadard (¢)) (ppm) (ppm) {ppm) {pp=) (%) (pps) __ (ppm) (ppm) (ppm) (ppm)
M2-19Hx-2-4 3.90 230 .13 69 14 2.6 450 32 27 100 6
3.90 230 12 72 15 2.6 460 3 27 110 (1]
3.90 2% 12 n 13 2.6 460 n Y] 110 68
3.90 230 12 74 14 2.6 450 n 23 100 68
390 23 13 69 14 2.6 450 3 Y] 110 66
S 3.90 230 124 n 14.4 2.6 454 n.4 26.6 106 66.8
] 0 0 005" 2.12 .5 ()] 6 - K [} 1.1
V(i) l—— 0 0 4.4 3.0 3.8 (] 1 1.7 3.4 2 1.6
Sample Al 5 [ ) Cu Te Ha N 1] v 20
standard (X) {pp=) ‘gel {ppm) {ppm=) ) (ppm) {ppa) (ppa) {pp=) ‘gal
0C140-39X8-10 4.00 200 .13 72 19 2.8 380 k)] 28 130 76
3.90 200 .13 73 19 2.9 390 36 26 130 7
3.80 200 .14 75 18 2.9 380 k1] 23 120 80
3.80 200 4 73 19 2.9 370 38 27 130 78
3.80 200 .13 73 19 2.8 7o 3 20 120 75
Fo———e—— 3.86 200 .138 74 18.8 2.86 a7s Y] 26.2 126 n”
) — 8.9 [ .008 1.4 3 5.5 8 1 1.3 5.5 2
cv(x)} 2.3 0 6.1 1.9 2.4 1.9 2 2.7 5.0 4.3 2.6

Icoefficient of varistion.
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Analytical precision was determined by periodically analyzing replicate
aliquots taken from a single sample. Coefficlents of variation shown in
table 2 indicate that the standard deviation is typically less than 10 percent
of the mean value, except for concentrations at or near the detection limit of
the method.

To maintain our internal quality control and to provide typical sample
material for interlaboratory comparisons, four sediment standards representing
different vextural types were prepared from large samples of Georges Bank
sediment. The levels of trace metals are being established by several
analytical methods. Splits of these materials are avallable to those

interested in cross—calibracion studies.
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Department of Interior to File Type 144 Specifications

The input data consists of several files, in two similar formats. One
file consists of a 158 character record, the other type a 165 character
record. Both files are the same thru byte 154, Each file will require
text records specific to that file to be generated at run time, based on
input from the Department of interior. Thus text information for these,
and future files, are to be included at the cruise level, and read-in as
data cards. |

Output record types will consist of type A, c,,df E, F, and T with the
latter appearing both at the cruise level and the station level. Portions
of the input data will be written in fixed locations of the text records to
allow for possible future selection of this information.

A11 data values will be converted to parts per million. Appendix 1
will be used to generate the appropriate output codes. Specific instruc-
tions for the various input fields to be converted to the proper output
locations are explained hereafter. There will be two read statements
required to differentiate between two input files. Both files contain the
same twelve parameters in the same format, parameter thirteen is different,
and fourteen exists for one file. The fourteen parameter file is described

and the thirteenth parameter should be read via a switch setting.



Input (DOI) Bytes

30-35, Date of Observation

Data Cards (following File I.D.
data card) with any information
desired by originator. Each card
has text only in bytes 23-77.

Output (FT144) Bytes
Record Type A*
1-3, Code = 144

4-9, File I.D., four number field
with TT in bytes 4 and 5. This
number should be read in at run time
vial the first data card (bytes
1-4), and incremented by one whe-
never cruise changes.

10, Record Type=A

33-38, Start survey date YYMMDD
(written in J format). End survey
date will be added during pro-
cessing, in bytes 39-44, The first
station of each cruise for start,
last statfon for end date.

—

45-59, Investigator, Code = Michael
Bottner

60-74, Agency, Code = Interior Dept.
Record Type T

1-9, as above

10, Code = T, These text records
created only when record type A is
generated.

23-77, Text as included on data
cards. The field numbers (bytes

23-48 in station text records) are
explained herein.

*This record type created whenever input bytes 1-4 changes.



Input (DOI) Bytes

36-44, Latitude in F9.6 format,
positive (understood) equals north
hemisphere. There in no Southern
hemisphere capability with this
structure.

Output (FT144) Bytes
Record Type T (con't)

"The first few characters to the
left of the dash represent the
originator's cruise number. The
station number appears between the
first dash until the first alpha
character(s). Regional stations
sometimes have 'site-specific
locations' that are indicated by
something other than zero following
the second dash. A single alpha at
the end of the station field iden-
tifies one of three replicates taken
at each station for trace metal ana-
lysis. The notation "BL' indicates
a blended composite sample made up
of equal weights from each of the
three replicates. Field numbers
ending with 'X' indicate that analy-
ses were performed on the fraction
of sediment finer than 62 um.

78-80, Sequence number, starts with
001 and incremented by one.

Record Type C
1-9, as above
10, Code = C

11-14, NODC Statfon number, start
with 0001 and increment by one for
each record read in, when cruise
changes, restart with one.

16-22, Transfer values to left of
decimal as is. Values to right of
decimal can be converted to minutes
and seconds in two steps. To obtain
minutes multiply va1ue ?{ 60 and

divide result by 106 e integer
portion is the m1nutes and the

remainder is to be used for calcula-
tion of seconds, which proceeds
exactly as above. The seconds
result should be rounded.



Input (DOI) Bytes

45-54, Longitude, F10.6 format,
with hemisphere equal west when
negative and east when positive.
|_I w
\+l E

30,35, Year, month, day

2-27, Originator's Identification

59-63, Water Depth in Format
F5.1

Output (FT144) Bytes
Record Type C (con't)

23-30, Transfer and convert data
in the same manner as above.
Latitude and Longitude. fields must
be present, or input station is to
be rejected.

31,36, Transfer and incorporate
zeroes if month and day fields con-
tain a preceeding blank. These
fields must be present or station
is rejected.

78-80, Sequence numbers, start at
fifty for each new station (type C)
record. This should allow suf-
ficient number of text records
describing the cruise.

Record Type T

1-9, as above

10, Code = T, These text records
generated to report the originator's
cruise, station and lab number as
they appear on the input data.

23-48, Transfer as is to fixed
portion of text record.

49-77, "See explanation in text
records at cruise level."

78-80, Sequence number, start at 051
and increment by one as necessary,
for each additional text record.
Record Type D

1-14, as above, byte 10 = E

16-19, Round to whole meters

78-80, Sequence number, increment
previous number by one.



Input (DOI) Bytes ¢

;l’ ¢ N g—’f
\w %~ i}
\ ("7 K\\ N

. ¥ 55-56, Upper Sample depth, in
% integer format, in cms.

57-58, Lower sample depth, in
integer format in cms.

64-70, Gear Code, alpha-numeric
field

Floating point concentrations of
fourteen parameters. The format
and byte locations for these are
«A1-71-75, F5.2 (%?n</4<y
Ba-77-85, F9.0
Cd-86-92, F7.3
Cr-94-99, F6.1
Cu-101-106, F6.1
« Fe-108-112, F5.2
Mg-114-118, F5.2
Mn-120-126,
Ni-127-132,
Pb-134-139,
V- 141-146,
Zn-148-153, F6.1 v
C1-155-159, F5,1

(C1-155-158,F4.1) oe 13 parameter file

0C-161-165,F5.2

Output (F144) Bytes
Record Type E

1-14, as above, byte 10=E
23, Code = S

28-29, Prefix zero if byte 55 is
blank and 56 non-blank.

34-35, as above

39, Code = 4 S
42-43, Compare bytes for VV, HDC or
ST and convert to 06, 07 or 99
respectively. Ignore any other
entries.

78-80, Sequence number, increment
previous number by one.

Record Type F

1-14, as above, byte 10=F

23-31, 40-48, 57-65, nine character
parameter code (see app. 1), up to

3 parameter codes per type 'F'
record,

3
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Input (DOI) Bytes Output (FT144) Bytes
Record Type F (con't)

32, 49, 66, measurement code = B

76, 93, 100, 107, 113, 119, 133, 33, 50, 67, Trace field, code = L
140, 147, 154, 160, one character (L) if L exists on input with

(L) trace field for preceding associated parameter.

parameter.

34-37, 51-54, 68-71, Transfer up to
four significant (1eft-most
non-blank™, non-zero) numbers.
Values should be read with floating
point "F" notation using the input
decimal for definition of the value.
The output, of course will not have
decimal point.

\

Floating point inputs in ppm *38-39, 55-56, 72-73, Sign and expo-
except Al and Fe which are nent. Since all concentrations are
given 1n parts per hundred. written as an integer value the

input location of the decimal point
determines the sign and exponent on
output. If input is to thousandths,
hundredths, tenths or whole number
(as defined on previous page defini-
tion of concentrations), the sign,
and exponent will be -3, -2, -1, +0
respectively. If the four signifi-
cant digits are not adjacent to
decimal point the sign and exponent
‘Wwill increase by one for each power
of ten that is implied.

For the two concentrations given on
the input in parts per hundred a +4
should be added to the computed
value to determine the resulting
value.

78-80, Sequence number, increment
each output record by one.

*If f{nput data contains only zeroes, it should be treated as blanks and
ignored.



Parameter
Aluminum (A1)
Barium (Ba)
Cadmium (Cd)
Chromium (Cr)
Copper (Cu)
Iron (Fe)
Mercury (Mg)
Manganese (Mn)
Nickel (Ni)
Lead (Pb)
Vanadium (V)
Zinc (Zn)
Chlorine (C1)
Organic Carbon (0C)

-7-

Appendix 1
Code
$7429905
$7440393
$7440439
S7440473
S7440508
$7439896
$7439976
57439965
$7440020
$7439921
$7440622
$7440666
$7782505
T7440440
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The analysis of tr;ce-metal data discussed in this report identifies the
éeneral trends that exist both in time and space since exploratory drilling of
any kind began on Georges Bank. The data have been entered into a computer
rdﬁta base for retrieval and also have been listed on magnetic tape.
ﬂavigatioﬁ data for éach sample analyze& for chemistfy are compiled in

- appendix tables 1A and 1B.

FIELD SAMPLING AND SAMPLE PREPARATION -

Special steps wer? taken to m;niﬁi;e'c;ntaminatid;.of sedimené samples at
éea:. The.s;mpies'foF cﬁemical gﬁalys;s were éollgcéed with-a 0.1-m?2 giainiesé
' gteel Van Veen grhﬁ sampler yi;h teflon co;ting'on.all surfaces in contact
“with sééimeﬁt; A polyethylene-coated cable was ﬁéed t; lower the grab té the

sea flo;r; Upon recovefy of a sample, the overlying .water was ;iphone¢ off
with a glass tube and the upper 2 cm of material were: (1) collected with a
noncontaminating utensil; ‘2) placed in An acid-washed polyethylene container;
and (3) frozen ﬁntil analyzed. Because individual grhb samples were
subsampled for goth trace-metal and ﬁydrocatbon analyses, the gréb sampler - was
"rinsed with distilled methanol and hexane before each use. |
Sediment cores were collected on other USGS cruises in the study area
with .a hy@raulicall? damped ray;iy'corer similar to.thg one deecribed_by
Pum;tma; (1971). This apparafus th a slow rate of penetration controlled by
-g water—filled piston and collect; Eores as long as 70 cm (in mud) with
minimal ‘disturbance of the sediment. _Cores containing.fhe undisturbed water-
sediment interface were collected in thin-walled fiberglass core barrels and

were frozen after collection. The.samples were later extruded, thawed, and

cut into l-cm sections for analysis.



The depth distribution of.metals was also determ;ned on samples removed
innz-cm depth intervals from grab samples.

In the laboratory, the samples were thawed, homogenized, and subsampled
nnd;r a particle~free hood. Aliquots from individual grabs and sample blends,
.made up of equal weights from the 1ndividual grabs, were ..separated for
r;hemical and textural analyses. Saﬁples.for chémical_analyseq ﬁere dried to a
constant.weight at'§0°c in an oven with teflon-coated surfaces and a filgeted
nitrogen atmospﬁere; Dried_sample;.ﬁer; grbund'iq an;agate'gri;der after
gshell ot5aed1ment_p;q;icléa'Ia?gg;.than'é:mm'ﬁere éey6v;d._ Drill cuttings,
1ﬁenéif1gd.$y £heir.anguia£ edges and_un;ﬁual color,'were not removed._ These
samples are referrgd fo_gs bulk.sediments'(undifferentiated with respect to
size) throuéhout this report. . _

To maximize the 'analytical resolution in ;dengifying .drilling mud
components, sand and coarser material were removed from selected samples.
Distilled-uater was used to wash the silts and ciays'through a nylon sieve
with 60-um openings. The résultant alurry.was dried in a teflon-coated oven,
then ground and ;nalyzed by the same méthod; used for bulk sediments.
Corrections were made for the-weight of salt c;ntributed by the 1interstitial
water. | ' ' _

The field - numbers. (for example, M06-13-00-G and M07-05-28-BL) that
identify saﬁples iq egéh data table have ‘the following qode. The éirat three
;hdracters indicate the cruise number; MO6 stands for monitoring cruise 6.
The station number appears after the first dash. In the examples given, 13-00
is a station in the regional sample array; station 05-28 is one of the site~
apec;fic stations around regional station 5 (see fig. 1B). A single alpha

character at the end of the field number identifies one of three replicates

taken at each station for trace-metal analysis.  Alternatively, the notation



BL at the end indicates a blended composite sample made up of equal weights

from each of the three replicates. Field numbers ending in X indicate that

analyses were performed on the fraction of sediment finer than 60 ume.

GRAIN-SIZE ANALYSIS TECHNIQUES

.Tentural analyses were performed on wet sediments to avoid the formation
of clay aggregates. Homogenized samples were wet sleved nsing a -dispersant
i(5 percent Calgon) through a 63-um sieve ‘to remove 'silt and clay. The coarse
_fraction (containing shells if present) ‘was dried, Weighed and then sieved
"through a 2-um screen to remove the gravel which was not further-sized. -The
sand fraction was analyzed with a Rapid Sediment Analyser (Schlee, 1966) A
gravimetric determination of the silts and clays was made by filtering. The'
size distribution of the silts and clays was’ determined with a_ Coulter
Counter. Statistical parameters (mean, median, standard deviation, etc.) were
determined by the method\ of moments (Krumbein. and Pettijohn, 1938). All
textural data are expressed in phi (¢) units which are defined as -logzn where
D is the grain diameter in mm.

Samples obtained from sediment cores and sediment traps were not analyzed.
using the rapid sediment analyses because of insufficient sample size. These
samples were passed through a sequence of sieves. ‘The percentage of the major
textural classes was determined gravimetrically. Teitural classes finer than

63um were detemined with a Coulter Counter. _

TRACE-METAL ANALYSIS PROCEDURES
The analyses of trace metals in marine sediments were carried out by the
U.S. Geological Survey Branch of Analytical Laboratories, Reston, Va.

Concentrations of the following elements were determined: aluminum (Al),



bat:!.um (Ba), cadmium (Cd)', chromium (Cr), copper (Cu), iron (Fe), lead (Pb),
~manganese (Mn), metcu;:y_ (dg), nickel (Ni), vanadium (V), and zinc (Zn). The
various procedures .employed in each of the analyses are detailed bellow' and
summarized in table 1.

Preparation of stock solution A

A.pproximately 0.5 g of ground bulk sediment or 0.2 g of .the fine fraction
vas adde;i to a covered teflon beaker  and digested overnight with 5 ml of
30104,. 5 ml of. HN'(_)3., and 15 ml of .'Hr'qt gpﬁi'c;ximately 140°C. The ‘covers wvere
removed, and the.-.t_emper:.atu;'e "._.was‘ increased to’ betweén. 180_°. angl. 190.°.C',' first
p.r.oduciné “fumes of 'ﬂélob and then evai)ora't.ing the .solufion to dryness. The
residue was dissolved and -diluted to exactly 25 ml with 8 N HCl. This

solition is referred to as stock solution A.

" Two blanks containing all reageats were an.alyzed along with. samples. All
reageélts_ we.re analyzed for contaminants . prior to wuse, as .1is always
necesgsary. The Canadian r\e.ference sediment standard MESS-1 was analyzed in
each set of samples. . A se;.'iee of solutions was prepared that approximated the
concentration levels expected in the samples and was used as the standard in
calibrating the inductively coupled plasma (ICP) spectrometer and atomic

absorption (AA) spectrophotometer.

Preparation of stock solution B

Stock solution.B was ma;ie by adding 10 ml of .butyl acetate (distilled to
_Temove impur:lt_:ies such as copper) to 15 ml of stock solution A in a 60-ml
separatory funnel. This solutian was vigorously agitated by an automatic
shaker for 6 minutes to extract iron. The layers were sepdrated, and the
extraction step was repeated with an additional 10 ml of butyl acetate. The
aqueous layer was evapoa::ated to dryness at 150°C in a 50-ml beaker. The

residt;e was dissolved and diluted to 25 ml with 1 N HCl.
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Table 4A. = Chemicsl analyses of sediment~trap samples collected before drilling began (Bothner and .oth'en. 1982)

AL Ba [ e G fig fe . W W ¥b v Zn

i (ppa) (ppm) _ (ppm) (ppm) (ppm) (ppm) (%) (ppa) (ppm) (ppm) (ppm) _(ppm)

Maan ' 3.08 225 0.26 noo 1 0.044 1.9 466 - 39 36 82 132
St.dev. . 9. 66 .28 15 10 - .009 40 130 15 © 10 28 - 124

No. of analyses 13 13 2 13 . 13 13 10 - 13 13 - 12 - 13 13

Table 4B. - Chemical analyses of sediment-trap samples collected after drilling began

Fleld no. Lab no. AL Ba [ Tr Cu, Hg Fe ¥n N Fb v In
: . ) (n-)_ ‘ (ppm) (ppm) " (ppa) (ppm) (ppm) .. (2) - (ppm) (ppm) .(ppm) (ppm) _ (ppm)

Lydonia Canyon: drilling in progress : . . ' .
ST223-0-13t W-221248 = 3.91 308.2 0.08 52.1 10.9 0.05 2.50 348 31.5 32.6 66.3 65.2

ST301-0-4 W-=221249 3.78 266.5 «05 47.7 . 17.8 " .04 2.3 . 4 - 27.8 33.3 533 64.4
ST403-0-20 W=221285 3.20 260.0 -09 40.0 14.0 «03 1.90 240 18.0 26.0 44.0 46.0

$T536~0-2 W=221271 3.54 274.2 .16 A5.7 16.0 .03 2.06 - 366 17.1 28.6 4&l.1° 62.8

1 ka west of rig: drﬂ.-ii.n. in prosuu )
S'l' -0— n“‘ 1 1 . 039 400‘ 1

R-701 ; 04 L2040 345 143 4.5 42.8  89.2
~STA24-4-7  W-221252 2.52  1889.1 .38  31.8

1.7

8.9 - «03 2.14 290 12.6 ' ,30.2 45.3 74.3
8$T424-7-10 W-221253 2.98 1152.9 &S 40.9 9ok O . 2.36 310  .16.1. "27.3 354.3 62.0
STA24-10-15 W~-221254 3.11, 771.8 +.18 40.3 11.1 .03 2.30 357 12:7 30.0 55.3 57.6
STA24-15-17 W-221258% 3.34 1224.5 17 &4.5 13.6 .03 2.60 445 "18.6', 39.6 59.4 73.0
ST424-17-20.5 W-221256 3.40 551.7 «22 51.7 16.4 «03 2.70 481 17.6° 64.6 69.3 89.2
6 ka east of rig: drilling in progress , ) . )
§1426-0-% W-221257 2.2% 187.Q 51 27.5 10.2 02 - 1.73 . 275 -11.2 '25.4 34.6 76.3
ST426-6-8 w-221258 3.09 482.4 35 &4.3 11.1 04 T 2.47 346 . 13.6 30.9 56.9 56.9
$TA26-12.5-15 W=-221259 3.07 ars.l 43 40.2 11.8 " <03 2.48 _ll’ 15.4 36.6 59.1 100.4

v

Rig site: st drillin . . .
STS0IC-W2 W-ZIT250 2.96 1023.5 _1.08 24.2 24.2 <04 2.10 253 . 18.3 5.4 121.2

S.4

_ 8T502-0-4 W~221261 .3.24 802.7 . .30 44.0 23.3 <05 2.46 ~ 867 24.6 46.6 62.1 79.0
ST502-4-8 W=-221262 3.48 721.7 »35 43.8 20.6 <10 2.58 760 23.2 46.4 61.9 86.3
STS502-8~12 W~221263 3.42 756.7 A1 43,9 19.5 «07 2.56 622 -22.0 43.9 61.0 74.5
$T502~12-14 W-221264 3.18 1070.5 42 40.0 14.1 <04 2.33 439 15.3 31.8 56.5 69.4
ST505C-W W-221265 3.49 1070.9 14 49.8 18.7 «03 . 2.61 237 . 27.4 43.6 71.0 72.2
1 km vest of rig: ost drillin R . . . . < .
ST506C-W w-221206 2.30 767.4 «73 26.9 13.6 «03 1.7 230 3.8 30.7 1.5 211.0
ST508C-W W=221267 3.47 1185.3 21 48.3 19.8 <04 2.60 198 - 24.8 44.6 645 74.4
ST510C-W W-221268 1.98 626.0 «03 26.1 10.4 . .02 - 146 250 10.4 26.1 23.0 55.3
6 ka east of rig: post drillin . ) .o .
STS13C-W H-ZZI!%! 3.28 625.8- 14 43.2 12.4 «04 2.38 Ja8 - 11.2 37.2 4L.7 76.0
ST515C-W W-221270 3.28 610.6. »11 45.2 15.8 «03 2.37 226 21.5 33.9 66.7 79.2

1Depth interval (cm) in sediment-trsp sanmple.
¥ = vhole sediment trap homogenized before analysis.
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Table 5. - Chemical analysis of cora sasples and grab ssmples subsectioned in sequentisl depth intervals. Depth
interval, in cm, is given at end of field nuamber . .

Fleld |7 a— 1 Ba ) & . G T ) W, . N7 v T3

no. ._mno. (%) {ppm) (ppm) (ppm) (ppm) (2) __(ppm) (ppm) (ppa) (ppm) (ppa) (ppa)
- Station 5-1 . : '

0C122-64-02 W-220590 22 43.0 .03 4.5 <1.0 37 -— . 240 <2.0 4.5 9.5 4.4
0C122-64-03 W-220591 21 32.0 <.02 4.8 <1.0 37 -~ 200 €2.0 4.5 10.0 4o
0C122-64-04 W-220592 .23 37.0 <.02 5.0 <1.0 <38 — 200 ° <2.0 4.2 11.0. &4.b,
0C122-64-05 W-220593 26 36.0 <.02 5.3 1.0 -oh? -— 420 <2.0 5.0 14.0 5.8
0C122-64-06 W-220594 ~ .29 57.0 .<.02 5.5 1.0 . 54 — 790 <2.0 5.9 17.0 6.6
0C122-64-10 W-220595 ° .19 A  22.0 «03 5.5 <1.0 49 — 200 . <2.0 4.3 . 15.0 4.4
0C122-64-20 W-220596 - .22 41.0 <.02 4.5 <1.0 .62 -— 400  <€2.0 3.4 19.0 hoh

sutlon-s-l fine fraction L.

0C122-6AX0-1 W-222018  3.34 ° 7030.5 31 39.6 17.9 . 2.62 «06 2026 32.2 51;2 71.5 143.0

0C122-64X1-2 W-222019 J3.92 3528.8 «20 - 65.) 28.8 3.27 .06 1830 -32.7 35.3 70.6 95.4
0C122-64X2-3 W-222020 4.15 1070.9 .19 62.9 24.1 3.48 - .07 1606  34&.8 34.83 75.0 81.7
0C122-64X3-4 W-222021 3.95 844.2 .18 59.9 24.3 3.27 .06 2315 : 40.8 44,9 83.1 83.1
0C122-64X4-5 W-222022 4.26 727.1 21 60.2 23.8 3.51 05 3134 50.1 60.2 86.5 116.6
_0C122-64X9-10 W-222023 3.13 434.5 «17 36.3 29.5 3.65 09 7646 . 64.3..°-73.0 93.8 93.8

Station 5-4 . . .-
0C122-62-01 W-220573 31 70.0 <.02 7.0 <1.0 40, - 200 .- <2.0 ° - 4.8 9.3 5.8
0C122-62-02 W-220374 ~ .24 47.0 <.02 6.0 <1.0 35 -_ 180 - -<2.0 4.5 9.5 h.b
0C122-62-06 W-220578 «21 31.0 <.02 6.0 <1.0 «37 -— 190 <2.0 3.8 10.0 5.8
0C122-62-10 W-220579 *25 n.o <.02 7.0 <1.0 «40 - 130 <2.0 4.8 10.0 5.0
0C122-62-15 ©-220580 «20 25.0 <07 6.3 - (1.0 «40 — 120 | 2.0 5.5 9.5 4.4
Station 5-10 . . :
OC122-53-01 w-220581 - .35 55.0 -03 7.3 <1.0 . .43 = 280 %2.0 6.5 12.0 6.6
0C122-63-02 W-220582 «25 39.0 <.02 7.0 <1.0 . «39 - 290 <2.0 5.3 11.0 A.h
- 0C122-63-03 %W-22058) 24 35.0 <.02 7.0 <1.0 43 -— .280 .<2.0 5.5 13.0 &4
0C122-63-04 W-220584° 22 31.0 <.02 8.0 <1.0 <40 - 210 <2.0 - S.1 "13.0 hob
0C122-63-05 W-220585 «23 32.0 <.02 7.3 <1.0 «38 - 180 <2.0 5.3 12.0 A4
0C122-63-06 W-220586 24 30.0 <.02 7.8 <1.0 «40 -_— 160 <€2.0° 5.9 12.0 - 5.0
0C122-63-10 W-220587 . .25 31.0 <.02 7.5 <1.0 A2 — . 56 - <2.0, 4.6 13.0 3.0
0C122-63-14 W-220588 «26 J2.0 <.02 7.5 <1.0 «40 -— 46 <2.0 2.9 11.0 5.0
Station 5-18 . - .
0C172-37-01 w-220365 «30 53.0 <.02 2.3 <1.0 . .16 - 120 <2.0 3.1. <Q.0 6.6
0C122-37-02 W-220566 «31 54.0 <.02 2.3 <1.0 16 - — 80 <2.0 3.4 2.0 5.8
0C122-37-03 W-220567 - .30 61.0 <05 2.3 <1.0 =16 - 53 <2.0 3.3 Q.0 5.8
0C122-37-04 W-220568 31 59.0 <08 2.8 <1.0 °~ .16 - 30 - <2.0 © 3.3 2.0 6.6
0C122-37-05 W-220569 <32 40.0 - <.02 3.0 <1.0 16" - 33 - Q.0 3.0 <.0 <2.0
0C122-37-06 W-220570 33 37.0 =17 2.5 .b ° a7 - 33 €2.0° " 3.1 <€2.0 4.4
0C122-37-10 Ww-220571 44 40.0 -05 7.0 <1.0 .27 - 132 <2.0 3.5 2.5 6.6
0C122-37-22 W-220572 «32 38.0 -03 2.5 <1.0 «12 - 47 <2.0, 1.8 <2.0 h.b
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—"Tleld Tab AL Ba ol Cr Cu Yo - W ©® .V In
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Station 16 T
TOCL2Z-35-8-01 W~-220557 0.38 210.0 <0.02 3.3 1.7 0.23 o~ 150 <2.0 8.5 2.9 12.0
0C122-36-B-02 W-220558 - .29 110.0 «03 <2.0 <1.0 o1k — 75 <2.0 4.2 <2.0 hob
0C122-36-8-03 W-220559 .27 59.0 05  <€Q.0 (1.0 3 - 16, <2.0  .'3.4 - 2.0 &b
0C122-36-3-04 W-220560 027 33.0 <.02 Q2.0 (1.0 dlr == <10 €2.0 ~ 3.1 <2.0 3.7
,0C122-36-3-05 W-220561 .27 36.0 .03 <2.0 <1.0 5 21 .0 3.5 4.0 hob
0C122-36-B-06 W-220562 27 31.0 047 <2.0 <1.0 .12 -— 26 <2.0 3.0 <2.0 3.7
0C122-36-8-10 W-220363 ..34 36.0 <.02 3.3 <1.0 020 - 130 <.0 2.7 <.0 5.8
0C122-36-B=22 W-220564 .32 29.0 .03 <2.0 <1.0 .13 - 24 <€.0 2.1 <2.0 Kok
Near station JA . - .

C X W-222029 .32 251.9 .19 67.2 22.8 2.40 .06 N2 42,0 _43.2 92.3 73.2
0C130-2X2-4 W-222030 4.66 251.9 023 73.0 26.4 2.32 07 327 &4.1 36,5 95.7 76.8
0C130-2X4-6 W=222031 ' 4.76 237.9 .31 72.5 27.2 2.38 .03 317 45:3 45.3 98.6 78.2
0C130-2X6-1Q W-222032 5.05 234.8 27 79.8 28.2  2.58 .07 305 50.5* 48.1 108. 83.3
0C130-2X10-13 W-222033  4.69 218.1 «20. - 68:7 27.3 2.51 04, 316 46.9 382 103, 79.6
6 km north of station 5-1 . . .

“OC130-3AX2-10 w=-22203% 3.3 Al4.1 .21 52.6 22.3 3.19 «19 3663 38,2 51.0 92.4 ° 79.6
0C130-3A2-10 W-222024 .26 94.7 <04 14.1 1.3 29 .01 141 €2,0 - 3.8 7.0 4.2
0C130-33LX0-2 W-222037 2.80 3s1.7 024 40.7 20.4 2.52 .10 2799 35.6 6.9 63.6 71.3
0C130-38X2-10 W-222035 2.21 294.5 .29 34.4 20.4  2.18 JA1 3191 . 29,5 442 1.4 66.3
0C130-332-10 W-222025 .22 66.5 <.02 3.5 1.2 .24 or 99 -<2.0 3.3 5.0 4,2
0C130-3CX2-10 W=-222036 2.86 450.2 39 43.0 24.6 3.07 15 6548 53.2 26.6 " 98.2 83.9
0C130-3C2-10 W-222026 .24 54.3 <.02 <2.0 1.2 . .29 <01 191 <2.0 4.0 7.5 4.2

6 ka south of station 5-1 . P - .

TOCI30-RA2-10 w-222027 ~ .81 . 130.7 <.02 12.1 2.1 .53 Ol 796" " ¢2.0 7.2 12.1 10.1
0C130-4AX2-10 W-222038 4.29 650.4 29 - 65.0 27.3 3.28 12 - 442 - 42,9 82.0 117. - 91.1
0C130-482-10 W-222028 .62 89.5 <.02 11.1 1.6 42 .01 78 <2.0 8.1 10.1 7.5
0C130-4BLX0-2 W-222040 3.91 916.9 Le19 55.3 24.3  2.97 207 405 35.1  33.7 97.1 75.5
0C130-4BX2-10 W-222039 4,25 595.3 33 62.4 28.3 3.26 «16 397 38.3 .. 83.6 112, 89.3

A5 ka southwest of station 5-1 . I -
HOJ-19-00-GX N} 288.8 .10 79.8 22.0 3.16 07 509 35.8° 28.9 99.0 77.0
H09-19-00-CX2' W-222042 5.02  244.6 .16 82,0 23.2 3.06 .07 391 -39.1 44.0, 103. 80.7
H09-19-00-CXA W-222043 4,96 230.9 «20 73.9 25.4 3.00 .06 369 38.1  50.8 . 106. 84.3
M09-19-00-CX6 W-222044 5.04 234.3 .21 76.1 26.9 3.16 «06° 363 38.7 38.7 117, 91.4
M09-19-00-GX8 W-222045 3.03 233.8 .20 80.7 23.7 3:.16 .07 397 42,1 36.2 101. 87.7

45 ka southwest of station 5-1 : -

HOY-19-00-1X0 W- . 274.7 12 75.2 2.5 2.87 .07 &54° 33.4 * 29.4 96.7 72.8
M09-19-00-HX2 W-222047 4,72 236.0 .16 70.8 24.7 2,92 «06 416 37.1 30.3 106. 79.8
M09-19-00-HX4 W-222048 4.84 230.4 25 70.3 25.3 3.00. .06 415 - 36.9 33.4 l03. 80.6
H09-19-00-HX6 W=222049 4.75 220.2 .31 77.7 24.3 3.13 «08 440 38.3 44,0 109. 1.1
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Ba o o Cu Te Hg-  Hn W _FPb VvV . Zn

ne. 00« (%) (ppm) Cppm) (ppm) (ppm) () (ppm) (ppm) (ppm) (ppm) (ppm) (ppw)
20 ka southwvest of station 35-1 . . .t
HOJ-20-00~1X0 W~222050 3.72 .402.3 0.22 59.6 19.4 .83 -0.07 A77 - 32.8 63.6 89.4 74.5
M09-20~-00-IX2 W-22205) 4.06 420.0 «23 65.0 23.0 2.98 «07 379 29.8 44,7 107, 82.7
M09-20-00-1X4 W-222052 4,2) 372.0 «28 66.7 25.7 3.08 «06 346 3.6 53.9 114, 89.8
10 k= southwest of station 5-1 . - . .
M09-21-00~-1X2 W-222055 &.27 373.9 «23 62.8 28.0 .07 «07 320 40.1 60.1 111, 86.8
¥09-21-00-IX4 W-222056 3.99 384.7 -19 59.8 . 25.6 2.9 07 N3 41,3 52.7 - 107. 78.4
M09-21-00-1X6 W=-222037. .&.44 287.5 «22 65.3 26.1 .14 «07 288 40.5 106. 85.0

[§
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Appendix table 4A; = Chemical analyses of station blands and individusl sssples. (Valuas aceurate to twe o!..nl.!lunt.!l;unl)

" Fleld ¥o. Lab no. X1 [ o Cr Cu Te “Hg ;] 7] SR v in -
. (X) (ppm n 13 - L) )
HO1-05~07-BL W-219687 0.23 29 <¢0.02 3.5 <0 0.3 -~ 190 T <2.0 53 7.0 S.4
MO1-03-13-BL W-219688 .27 . 41 <.02 5.5 <1.0 34 - 280 - <2.0 6.0 11.0 - 4.2
MO1-05-15-BL W-219689 .22 28 <.02 2.3 <10 .22 - 10 2.0 4.2 6.0 4.2
EO1~05~17-BL %-219690  .J1 35 €02 " 8.3 1.0 46 - 230 €2.0° 8.3 - 13.0 7.1
MO1-03-19-BL W-21969% .24 33 <.02 7.5 <1.0 39 - 210 <2.0 1.3 12.0 4.6
M01-05-21-BL W-219692 .20 - 26 <.02 3.3 Q.0 <27 - . 220 €2.0 4.2 7.0 4.2
MO1-05-23-BL W-219693 .23 s <.02 3.5 <10 .28 - 180 <2.0 .53 7.0 4.2
N01-05-24-BL W-219694 .32 45 <.02 6.0 <1.0 .32 - 110 €2.0 6.0 6.0 10.0
MO1-03-26-BL W-219695 .32 40 <.02 7.5  <1.0 .41 - 270 €.0 8.5 . 9.2 7.1
H01-05~27-BL. W-219696 .21 k3 ) 04 5.5 <1.0 .35 - 0 €2.0 . 6.0 12.0 4.2
HO3~01-00-BL W-219026 .79 130 ~ <.02 s.3 1.8 .38 - 70 3.5 2.1 9.0 7.5
M05-02-00~-BL W-219030 .26 s <.02 2.3 1.2 .10 -— ]} <2.0 1.2 6.5 4.6
MO5-02-00-C  W-219027 .30 43 <.02 2.2 «1.0 A3 . — 100 5.5 2.1 7.3 5.0
M05-02-00-H W-219028 .26 3 - <02 1.9 d.0 11 - 100 €2.0 1.9 1.5 4.6
H05-02-00-1 W¥-219029 .25 kY] <.02 2.3 1.1 .08 - - 46 <20 <1.0 6.5 s.4
M05-03-00-BL W-219031 .65 84 <.02 7.0, 1.7 35 - 140 2.4 7.7 14,0 10.0
MOS-04-00-3L W¥-219033 1.10 190 17 13,0 1.7 5% - 110 3.6 5.0 18.0 10.0
MOS-04~00-C W-215032 1.10 180 14  15.0 1.3 <39 - 10 3.4 4.8 21.0 12.0
MO5-04-00-H ¥-219033 1.00 190 A3 11,0 1.9 .49 -— 70 - 3.1 &6 14.0 10.0
MOS5-04-00-1 W-21903% .96 180 45 | 11,0 1.4 o5 -— 9 3.3 S.4 21,0 10.0°
' MOS-05-01-BL W-218995 .27 120 - <.02 7.0 <1.0 43 . = 320 2.7 2.7 13.0 4.7
M05-03-01-C  W-218992 .27 120 <.02 7.0 <1.0 .43 - . 260 2.6 2.9 14.0 s.3
HO5-03-01-H W-218993 .24 75 <.02 6.0 1.1 46— 2707 2.1 3.3 130 4.2
M05-05-01-1 W-218994 .30 200 <.02 6.0 1.1 41 -~ 30 - 3.0 2.1 14.0 s.2
HO5-05-02-BL W-218996 .23 120 . .04 6.0 <1.0 Ak == 390 3.4 &7 1400 4.9
4H03-05-03-BL W-218997 .24 7 .03 3.00 <1.0 .33 - 200 <2.0 2.5 12.0 3.7
MO5-03-04-BL W-218998 .24 72 <04 6.0 <1.0 40 -~ 2% 2.4 2.3 " 14,0 4.9
MO5-05-05-BL W-218999 .23 61 .03 6.0 <1.0 .37 - 20 2.4 2.1 130 4.9
HO5-05-06-BL W-219000 .24 ) <03 5.5 <10 40 - 280 2.8 2.9 130 3.7
MO5-03-07-3L W-219001 .23 66 . <04 6.0 <1.0 .38 -, 210 . 2.2 1313 1.0 3.9
MO5-05-08-BL W-219002 .26 ° 84 <.02 6.0 <1.0 37 - 220 €2.0 2.9 12.0 4.4
105-05-09-BL W-219003 .29 . 74 .03 6.0 <1.0 .42 - 250 . 3.1 4.2 13.0. 5.6
MOS-03-10-BL W-219004 .23 52° 08 7.0 <10 .41 - 240 <2.0 5.0 16.0 6.3
HOS-05-11-3L W-219005 .23 A7 +06 6.5 <«.0 "e39 - 23 2.2 - 37 14.0° 4.2
MOS-05-12-8L W-219006 .31 - 89 .08 6.5 <1.0 *39 — 270 . 2.5 %6 15.0 s.2
M05-05-13-BL W-219007 .26 70 .03 5.0 <.0 31 - 3o 3.4° 42 11,0 3.7
MO5-05-14-BL W=-219008 .21 43 09 6.0 <1.0 .41 - 390, 4.0 .33 15.0 4.7
M0S-05-15-BL W-219009 .25 ' 46 .06 5.8 .<1.0 «30 - 190 2.1° 2.9 8.0 4.2
HO5-03-16-BL W¥-219010 .30 65 <.02 6.0° <1.0 <36 - 190 <2.0 4.2 13.0 3.3
MOS-05-17-BL W-21%01%f .29 58 €.02 6.5 <1.0 W] == 2% 2.6 2.3 20.0 s.2
HO5-05-18-BL W-219012 .27 58 <.02 9.0 1.3 .48 - 20 €2.0 4.2 16.0 4.9
MOS-05-19-BL W-219013 , .27 LY ) .10 8.0 <1.0 Ry -— . 260 2.7 5.3 " 20.0. 6.8
M05-03-20-BL W-219014 .19 39. .04 3.5 <1.0 37 - 220 <2.0 2.9 16.0: 3.9
HO5-05-21-BL W-219015 .22 A7 <.02 5.0 <1.0 3. = 300 - 2.8 1.5 15.0 4.4
HO5-05-22-BL W-219016 .21 k7] €.02 3.0 <1.0 36 - 270 2.9 31 140 3.7
MO3-05-23-BL W-219017 .27 49 <.02 5.0 <1.0 o35 - " 210 .0, 1.7 130 4.9
HO5-05-24-BL W-219018 .36 70 - <02 5.5 - <1.0 I, - 95 €2.0 2.9 12.0° 6.8
M03-05-25-BL. W-219019 .30 56 .10 8.0 1.1 43 - 200 €2.0- ‘4.7 16.0 5.2
MO5~05-26-BL. W-219020 .29 - 50 .06 8.0 1.1 b — 220 . <2.0 2.3 14.0 5.3
M05-03-27-BL W-219021 .22 46 - .09 6.0 <1.0 34 - 180 . 2.1 1.7 14.0 3.2
H03-05-28-BL W-219022 .26 3 .10 3.0 (1.0 .28 - 200 €2.0 <1.0 10.0 3.7
HO5-05-29-BL W-219023 .93 140 07  14.0 1.6 - .84 - 170 3.9° 1.1 250 12.0
M05-06-00-BL W-219036 .88 140 A4 12,0 ° 2.7 A9 - 120 - 4.3 5.2 200 120
HOS-0TAOCO-BL W-219037 2.70 260 09 3.0 7.6 1.5 - 200 13.0 12.0 &7.0 30.0
MOS-08-00-DL W-219038 .47 - 49 €.02 9.3 <1.0 «62 - 110 3.1 31 150 11.0
N0S-09-00-BL W-219039 .94 110 07  16.0 2.6 «63 - 190 4.4 8.3 200 14.0
HOS-10-00-BL W-219040 1.00 100 12 150 1.7 54 - 360 3.1 S.4 2.0 130
ND3-11-00-BL W-219041 1.20 230 .10 19.0 2.4 .85 - 120 4.0 6.2 3.0 15.0
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Appendix table 4A. = Chemicsl analyses of station blends énd individnsl sasples = (continued)
: . alues ate accurate to two significant . .
" Tield %.  Lab no. Al 1 o ) Te g In W ¥ . vV Ia
(%) (p! a L4 3 L)

MOS-12-00-BL w~219042 - 0.72 66 0.10 11.0 2.1 0.67 - . ' 140 4.2- 8.3 17.0 14.0
HOS-13A00-BL W-219047 3.10 290 Y 35.0 12.0 2.60 -— 200 .31.0 1%5.0 ¢3%.0 59.0
HO5-11-00-BL W-219043 3.60 260 «13 42.0 7.3 1.80 © o~ 260 ° 19.0 13.0 61.0 40.0
MO5-13A00-C W-219044 &.70 - 280 .13 - 65.0 11.0 2.50 - 260 30.0 17.0 84.0 58.0

" HOS-13A00-H U-219045 4.40 270 17 35.0 11.0 2.40. — 260 30.0 15.0 87.0 56.0 -
HM035-1JA00-1 W-219046 5.10 290 .15 55.0 12.0 2.60 - 280. - 31.0 18.0 89.0 60.0
HO5-14A00~BL, W-219048 3.20 310 09 70.0 18.0 2.90 - 370 39.0 17.0 98.0 71.0
NO5-15-00-BL W-219049 «78 ] «09 7.8 - 1.3 40 - 160 2.5 4.2 14.0 6.2
M05-16-00-BL. W-219A883 «30 . 110 <.02 4.5 1.4 «18 -— 120 '€2.0 4.6 3.9 6.6
M03-16-00-C . W-219885 .36 120 <.02 4.5 - 1.3 «20 S ” .€2.0 6.2 5.0 8.3
M03-16-00-H W-219886 «30 150 <.02 4.0 <1.0 .13 - -100 <2.0 5.8 3.7 6.2
MO5-16-00-1 W-219887 «30 140 <.02 3.5 <1.0 19 . —-— 180 €2.0 4.6 4.3 6.2
M05-17-00-BL W-219054 29 27 <.02 9.3 <1.0 .17 -— 130° .0 3.3 6.0 S.4
‘H05-18-00-B1, W~-219055 «34 54 «03 12.00 <1.0 «19 - 93 <€.0 2.9 3.5 7.0
H06-01-00-BL W~219633 79 120 <.02 5.0 1.7 . A1 - 93 ' Q.0 353 ‘7.0 7.8
H06~02-00-BL W-~219654 +25 33 <.02 <€.0 1.2 «11 - 60 . <2.0 3.4 - A5 4.8
HO06-02-00~G . W-219655 27 39 <.02 Q.0 <1.0 »11 -— % | Q.0 2.7 3.3 3.6
H06-02-00-1t W-219656 29 3 <.02 <.0 1.2 .17 -— 110 <2.0 3.2 4.3 5.4
M06-02-00-1 W-219657 .23 34 <.02 Q.0 1.5 . .09 - N 2.0 2.7 3.3 3.9
M06-03-00-BL W-219658 «73 92 <.02 12.0 1.9 «39 . — 170 <1.0 12.0 12.0 9.9
M06-04~00-BL W-219659 1.20 190 03 9.0 2.2 34 -— 100Q Q2.0 6.6 15.0 9.6
M06-04-00-C W-219660 1.20 190 «03 9.0 1.9 «36 - 100 €2.0 , 9.4 15.0 11.0
MO6-04-00-P .W-219661 1.20 190 <.02 1.0 1.9 «64 -— 140 = <2.0 - 9.7 17.0 13.0
H06-0A-00-1 Ww-219662 1.20 150 03 -~ 9.0 2.9 «54 — 9% .. €2,0 " 6.2 15.0 11.0

i M06~05-01-BL W-219697 .29 85 <.02 6.3 <1.0° .41 - 360 . <.,0 .7.4 10.0 6.8
NO6-05-01-C W-219698 «23 57 <.02 5.0 1.0 «33 o 260 . <2.0 " 7.6 9.7 4.6
M06-05-01-1 W-219699 «22 30 <.02 6.3 <1.0 &4 -— 210 | <2.0 6.6 13.0 6.2
HO6-05-01-1 W-219700 «36 [ 3% <.02 6.8 <1.0 «49 -— 260 <2.0 * 8.0 12.0 16.0
HO6~05-02-BL. W-219701 . .29 59 - <.02 5.5 <1.0 .52 -— 430 2.0 7.3 13.0 6.6
H06-05-0)-BL W-219702 - .31 63 «03 7.5 <1.0 N R 260 <2.0 ' 7.3 9.2 1.1
H06-05-04-BL ¥-219703 =21 3 <€.02 5.0 <i.0 «39 — 220 <2.0 5.7 9.7 4.6
M06-05-05-BL Vv-219704 «23 &4 . «0& 7.0 <1.0 «40 - .250 . £2.0 7.3 9.7 - 5.4
¥06-05~-06-8L. W-219705 .21 33 <02 4.0 <1.0 . .41 -, 280 <¢.0 5.3 11.0 4.6
M06-05-08-BL W-219706 «30 67 -«03 4.8 <1.0 .38 - 210, <2.0 6.6 11.0 5.4
H06~05-09-BL W-219707 32 63. <03 7.8 <1.0 «A8 - 230 . <2.0 10.0 12.0 - 7.1
HO6-05~10-BL W-219708 - .27 43 <.02 .8.0 <1.0 41 - 260 . <i.0 8.3 9.2 4.6
H06-05-11-BL W-219709 «26 42 05 1.0 <1.0 42 — 20 ~<Q.0- 7.1 9.2 S.4
K06-05-12-81, W-219710 «23 [}} <.02 1.0 <1.0 «36- - 170 €2.0 5.3 9.7 4.2
M06-05-14-BL W-219711 22 38 <.02 3.5 .0 A3 - 560 <2.0 6.0 12.0 4.6
M06-0S-16-BL W-219712 32 &4 <08 7.0 <1.0 +36 -— 170 . <2.0 6.1 9.7 5.8
MQ6-05-18-8L W¥W-219713 31 &7 .03 8.5 <1.0 ) — 240 .0 7.3 140 5.8
NO6-05-20-BL W-219714 W23 k] <.02 5.5 <1.0 +32 -— 220 . <2.0 4.3 9.2 4.2
¥06~05~22-81, W-219713% .23 k1) <0k 3.5 <1.0 .39 -— 270 © <2.0 5.3 12.0 3.2
M06-03-25-BL W-219716 34 56 <.02 7.5 <1.0 1 H — 220 <2.0 .8.3 12.0 3.8
M06-05-28-DL W-219717 25 1 <.02 4.3 <1.0 31 -— 250 | €2.0°° 4.3 8.8 4.6
M06-05-29-B1, W-219718 .92 130 <.02 14.0 <1.0 «78 -— 150 <2.0 15.0 22.0 7.1
406-06-00-BL, W-219663 «93 130 <.02 14.0 3.6 «50 bl 140 <2.0 - 9.4 17.0 12.0
M06-07A00-BL W-219664 2.60 270 .07 . 35.0 6.8 1.30. o= 210 " 12.0  16.0 45.0 30.0
M06-08-00-BL. W-219663 <50 & <.02 . 10.0 4.6 64 -— 110 . <2.0 5.4 13.0 11.0
H06-09-00-BL W-219666 1.10 120 <.02 24.0 3.2 «67 - 200 <2,0 8.8 19.0 18.0
HO6-10-00-BL W-~219667 1.10 120 <.02 6.3 2.2 .38 - - 160 <2.0 7.7 12.0 7.5
NO6-11-00-BL W-219668 1.40 230 <04 17.0 3.6 «83 - 140 <2.0 12.0 24.0 14.0
M06-12-00-BL W-219669 «61 70 €.02 12.0 2.9 «69 - 150 <2.0 11.0 13.0 13.0
106-13-00-BL W-219670 83 270 <09 3.0 7.5 1.40 -~ 260 . 8.3 29.0 55.0 38.0

* HO6~-13A00-8L W-219671 1.80 290 «10 34.0 12.0° 2.10 - 280 27.0 37.0 82.0 59.0
M06~-13A00-C W=-219§72 4A.70 280 .12 36.0 12.0 2.0 - 210 26.0 36.0 80.0 58.0
MO6-13A00-8 W-219673 4.60 290 «09 34.0 12.0 2.40 - 270 21.0 35.0 84.0 57.0
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Appendix table AA. ~ Clienical analyses

of station blends and individual sample

s = (continued) .

Flald Fo.  Lab no. AL ia o ¢t G Fa g  Wn | | ) v Tn
(X) __(ppa) (ppm) (ppe) (ppa) (X) _ (pps) (ppm) (ppm) (ppm) (ppm) (ppm) .
H06-13A00-1 W-219674 5.10 300 0.09 58.0 13.0 2.50 - 280  24.0 3.0 82.0 61.0
HO6-14A00-BL. W-219673 5.20 310 . .13 64.0 13.0 2.90 - 370 " 31.0 33.0 97.0 62.0
#06-15-00-8L W-219676 «73 88 <.02 2.5 - 1.2 4 bl 170 L Q2.0 4.8 13.0 6.0
HO6-16-00-BL W-219677 .28 170 .03 4.0 «1.0 17 -— 100 . <2.0 8.3 4.3 8.3
H06-16-00-C W-219678 <30 230 <.02 4.3 <1.0 17 - 98 <2.0 8.) 3.9 .91
HO6-16-00-1 W-219679 34 170 <.02 4.5 <t.0 «18 - 100 -<2.0 5.8 4.6 8.3
M06-16-00-1 W-219680 .27 150 ©  <.02 4.0 <1.0 14 —— 110  ~<.0 6.8 4.1 7.9
H06-17-00~BL W-219681 «28 43 04 3.0 <1.0 o14 - 6 '<€Q.0. 3.6 3.7 4.2
NO6-18-00-8L W-219682 31 66 -03 4.0 <1.0 17 - 72 2.0 4.0 3.4 3.6
HO6-18-00-C W-219919 .28 SA <.02 8.8 <1.0 A7 -— 320 <2.0 6.3 " 14.0 6.4
.M06-18-00-H W-219920 «29 42 <.02 9.7 <1.0 oAk - 180 <2.0 - 6.3 14.0 7.2
M06~-18-00-1 W-219921 .28 48 <.02 8.3 <1.0 kbt = . 20 €2.0 - 4.9 13.0 6.0
¥07-01-00-BL W-219854 - .78 110 <.02 . AS <1.0 «A3 ot 110 <2.0 5.0 10.0 6.6
H07-02-00-BL W-219853 24 28 .04 <2.0 <1.0 «10 - (34 Q.0 2.7 -Q.0 2.1
MO07-02-00-G - W-219856 »26 28 .03 <2.0 <1.0 B 70 <2.0 2.7 <.0 2.1
H07-02-00-0 W~219857- .24 28 .03 <2.0  <1.9 <09 bl 67 2.0 3.1 <.0 2.1
MO07-02-00-I W-219858 «21 21 04 - <€2.0 <1.0 «09 -— -59 2.0 2.7 <2.0 2.1
107-03-00-BL W-219859 72 a3 04 <2.0 1.2 37 -— 180 <2.0 9.1 8.0 1.9
M07-05-01-BL W-219914. .32 120 £.02 6.9 <1.0 A2 bt 330 <2.0 3.9 14.0 7.2
 M07-05-01-C  W-219913 .37 130 <.02 7.4 <1.0 +A4 -— 400 2.0 4.9 1A.0 9.2
H07-05-01-1 W-219917 24 60 €:02- 6.0 <1.0 - .36 - 250 Q.0 21.0 10.0 3.6
407-05-28-BL W-219922 .18 22 <.02 4:l <1.0 W2l - 110 <2.0 2.2 3.8 3.6
N07-05~-28-C W-219923 17 22 <.02 6.9 <1.0 .19 - . Q.0 2.2 3.0 2.8
¥07-05-28-H W-219924 .19 23 <.02 4.6 <10 o24 - 160 '<2.0 2.6 6.3 2.8
n07-05-28-1 W-219925 o21 23 <.02 4.6 <1.0 L e22 - |84 <2.0 3.2 7.3 A0
M07-06-00-BL. W-219860 . .93 1% .03 16.0 L2 33+ = 140 <2.0 9.6 121.0 11.0
HM07-07A00-BL W-219861 2.60 250 .07 .0 3.3 lL40 - 190 13.0 "17.0 51.0 29.0
N07=07A00-C  W-219862 2.60 50 - .07 32.0 3.5 140 - 180 12.0 16.0 31.0 29.0
HO7-07A00-H W-219863 2.70 250 07 3.0 3.9 1.40 - 190 14,0 22.0 353.0 31.0
M07-07A00-1 W-219864 . 2.60 250, - .06 3.0 4.8 1.30 e 150 10.0 19.0 47.0 17.0
M07-08-00-8L W-219865 A9 A1 <.02 3.5 <1.0 «63 - 100 -<Q.0 5.0 8.0 10.0
H07-10-00-8L W-21%866 «93 83 <.02 <2.0 <1.0 33 -— 160 €2.0 " &.3 8.0 7.5
'HO7-13-00-BL W-219867 3.30 250 04 30.0 3.9 1.70 -— 260 11.0 20.0 39.0 40.0
H07-13-00-C  W-219868 ' 3.40 250 <.02 29.0 3.0 1.60 - 250 11.0 22.0 58.0 35.0
M07-13-00-11 = W-219869 3.30 .250 .03 38.0 5.6 1.60 ot 2490 11.0 23.0 354.0 35.0
M07-13-00-1 W-219870 3.70 260 <03 32.0 9.1 1.80 - 260- 12:0 26.0 €9.0 40.0
HO7-14A00-BL W-219871 4.60 290 08 52.0 . 13.0 2.70 — 370 .28.0 27.0 120. 66.0
M07-14A00-C W-219872 4.60 300 .08 56,0 -16.0°  2.80 - 400 9.0 26.0 120. 68.0
MO7-14A00-H W-219873 5.00 300 «03 52.0 15.0 .2.70 -— 350 31.0 .18.0 120. 69.0
MO7-14A00-1 W-219874 4.90 300 <.02 52.0 13.0 2.70 -— 350 28.0 23.0 110. . §8.0
HO7-15-00-3L W-219875 76 17 <02 <2.0 <1.0 3 - 160 <2.0 3.7 8.0 5.8
M07-16-00~BL W-219876 27 62 .02 <.0 <1.0 13 - 84 2.0 2.3 <Q.0 3.7
HO7-16-00-G  W-219877 «26 100 <02 <2.0 <I1.0 11 -— 8A Q2.0. 3.0 Q.0 2.9
KO7-16-00- - W-219878 26 44 <02 . <2.0 <1.0 «11 - 39 . <2.0 13 <2.0 2.5
M07-16-00-1 W-219879 31 130 €.02 <2.0 <1.0 «21 - 150 2.0 335 '<Q2.0 .6.2
K07-17-00-G  W-2198081 «25 19 <.02 <2.0 <1.0 11 - 7Y . <2.0 1.8 <2.0 2.3
MO7-17-00-8 W-219882 32 7 <02 <2.0 <1.0 sol7 - 70 Q.0 4.3 Q2.0 3.7
H07-17-00-1 W-21988) .28 22 <.02 <2.0 <1.0 .12 -— 44 Q.0 30 <2.0 "33
H07-18-00-3L W-219918 30° ) <.02 9.2 "1.2 48 - 270 Q.0 6.3 140 8.0
HO8-01-00-8L. W-220397 «82 120 <.02 4.0 <1.0 «37. -— 36 <2.0 4.3 3.0 3:4
K08-02-00-BL ¥-220601 25 29 <.02 <2.0 <1.0 o1l° - 7 Q.0 2.7 .0 2.9
¥08-02-00-G  W-2205%8 30 33 <.02 <2.0 <1.0 «13 - 95 <.0 2.7 Q.0 2.9
M08-02-00-f1 W-220599 «23 7 .02 <.0 <1.0 1l - 83 Q.0 2.0 Q.0 2.3
H08-02-00-1 w-220600 23 W% <.02 <2.0 <1.0 - .08 - A3 . <2.0 2.3 Q.0 2.1
4M08-03-00-BL W-220602 71 81 <.02 4.3 1.7 «38 - 170 Q.0 1.0 7.3 8.3
HO08-04-00-3L W-220606 1.20 160 <02 14.0 . <1.0 39 - 140 €.0 . 7.6 9.3 9.3
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Appendixz table 4B, -

Chenical analyses

of fine fraction (less thsn 60 ym) from station blends and 1ndl.vldul ganples. .
Values are Accurate to tw significant figures].

Fleld no. Lab no. Al Bs d Cr cu Fe Tig Ha - N,
(%) (ppe) (pp=) - (ppm) _ (ppm) ]
MO1-05-01-BLX W-220287 3.53 258.3 0.22 47.0 23.3 3.33 - 8461 §9.4 100. .75.2 98.7
NO1-05-07-BLX W-220249 2.77 .. 162.4 O  45.3 21.8 an - 5149 .53.3. C 37.6 73.3 71.3
H01-05-13-BLX #-220250 2.78  190.6 28 A2.8  16.% 3.43 - 10278 . 81.4 .25.7 98.3 836
M01-05-15-BLX W-220251 2.86 154.7 «03 26.2 18.3 2.62 . - 42085 3s.1 9.8 57.1 73.8
HO1-05-17-BLX W-220252 3.51 191.7 26  52.7 17.6 3.19 -— 3674 35.1 31.9 8.7 70.3
¥01-05-19-BLX W-220253 3.15 171.1 <06 47.2 18.9 134 -— 5899 66.9 S1.1 - 78.7 82.6
ND1-05-21-BLX W-220254 2.73  193.2 32 25.0 19.8 2.96 — . 8410 _65.9 ‘21.8 70.5 77.3
H01-05-23-BLX W-220255 3.06  134.9 A48 363 18,7 2.87 - 3441 249 28.7 727 72.7
MO1-05-24-BLX W-220256 3.20  154.0 06 61.0 25.3 2.91 -~ 2412 - 32.0 24,1 . SB.1 70.4
NO1-05-26~BLX ¥-220257 3.7\  177.1 05 ° 48,3  17.7 322 - 3062 30.6 ° 338 75.7 70.9
MO1-05-27-BLX W-220258 3.12  206.3 34 3.6 20.0 3.36 -— 8643 57.6 40.8 98.5  96.1
H01-05-29-BLX W-220288 3.63  188.3 04 .35.1 13.3 . -— 740 28.2 29.6 60.5 74.0
H0S-02-00~BLX W-220842 1.72 102.4 235 21,3 137 1.43 - 2236 24.2" 21.5 56.6 53.9
M05-03-00-BLX W-220843 3.65 189.6 19 43,8 24.8 2.63 - . 627 24.8 51.0 B4.6 71.3
M05~05-01-BLX W-220289 4.19 7258.4 09 65.7 10.2 - 3.18 - S106 38.3  38.4 69.3 102.1
M05-05-02-BLX W-220290 3.41  6242.1 09 536  15.3 3.09 -— 4389 42.3 68.3 61.8 97.3
¥05-05-03-BLX W-220291 3.33 3129.6 10 68.3 11.8 2.83 -— 2497 30.0 3.6 63.3 7.2
HO5-05-04-BLX W-220292 3.24. 2678.0 08 121.1 10.6 2.90 -— 311 .7 63.1 29.0 49.35 95.3
N03-05-05-BLX W-220293 3.20 3495.8 A1 47.0 14.9 3.01 - 5262 30.1  39.5 52.6 120.3
MO5-05-06-BLX W-220294 3.42 2250.0 11 37.6 19.8 2.88 . -— 2700 -28.8 "70.2, $%9.4 86.4
M05-05-07-BLX W-220259 4.73  6632.3 06 - 70.9 25.8 4.21 - 4470  34.2 . 42.1-105. 9.7
HO3-05-08-BLX W-220295 3.43 3368.4 09 50.7 13.6 2.78 - 2453 © 29.4 ° 27.8° 47.4 78.3
N03-05-09-ALX W=220296 3.33 1622.7 A0 530 1.3 3.0% -— 2010 3.7 32.1 .-%.1 - 80.)
HO5-05-10~BLX §-220297 3.32 1933.9 09 571 12.7 2.9 - 2947 . 27.6 . 27.6 33.4 84,7
MOS-05-11-BLX #-220298 3,28 1896.7 ~ .09 52.9 17.5 2.74 -— 2533 - 29.12 , 69.3 5.1 80.2
M05-05-12-BLX W=220299 3.68 3057.6 «31 53.4 14.9 3.13 - 3313 - 33.2 38:7 55.3 88.4
M03-05-13-BLX W-220260 &4.65 4720.3 66 259.3 26.9 4,65 L 9973 49.9 53.2 113. 126.3
MOS-05-14-BLX ¥-220300 3.25 1495.4 08  49.6 12.8 1.9 - 3593 . 32.5 32.3 -4l 75.3
HO5-0S5-15-BLX ¥-220261 4.44 * 1792.3 26 53.2 2.4 .7 -— 2662 28.8  28.8, 88.7 -95.4
M03-05-16~BLX W=220301 3.39 1286.8 <14 53.1 10.5 2.95 -— 211 310  39.8 S51.6 79.6
MOS-DS-17-BLX ¥W-220262 3.61 1640.0 07 341 14.3 .44 - 4756 29.3 41.0 91.8 82.0
M05-05-18-BLX W-220302 3.29 1638.8 .08 50.2 10.0 2.95 -— 2772 26.0 3.2 °97.2 67.6
HO5~05-19-BLX W-220263 4.08 2446.4 .20 "114.2  24.3 kN Y -— 4893  34.7  39.1 91.7 104.0°
NOS-05-20-3LX W-220303 3.78 1930.8 18 47,2 12.0 3.30 - 5901 42.5 40.1 66.1 87.)
MO3-05-21-BLX W-220264 5.16  3153.2 07 61.3 . 3.7 4.52 - 4841 42,0 ~ 48.4 93.9 1132.0
HO5-03-22-BLX W-220304 3.18  956.1 13 52,4 13.2 2.8 ° - - 3335 33.4 -54.0 52.4 .88.9
M05-05-23-BLX W-220265 3.88 1250.0 23 5A.7 26.5 3.5 -— "I - 494 U 61.8 - 83.0  B4.7
MOS-05-24-BLX W-220266 3.96 3170.9 06 51.0 22.9 3.68 - 2033 12.35  34.0 73.6 . '87.8 .
HO5-05-25-BLX W-220305 ° 3.44 1080.4 35  79.9 17.2 3.13 - M43 28.2 108, 65.8 87.7
M05~05-26-BL.X W-220267 4.20 1255.6 «16 54.2 28.0 3.5 - 5072 36.7 - 71.7 118, 101.4
H05-05-27-BLX W-220268 4.51 3967.1 08- 60.3 32.9 4.16 - 6045 49.1 71.8 '98.2 120.%
M03-05-28-BLX W-220306 3.13 598.4 .10 48.8 13.4 2.68 . -— 2047 29.9 3.6 S2.0 8L.9
H05-05-29-BLX W-220307 3.72 . 333.3 2 64,1 10.6 3.3 - 449 .26.9 28.2 80.8 83.3
NO5-08-00-BLX W-220844 3.59 262.3 «10 50.9 - 18.3 2.62 - 849 29.3 29.3 86.5 71.0
NO3-09-00-BLX ¥-220845 3.89  228.1 Jd1 67.1 14.8 2.82 -— 590 24.2 18,8 96.6  64.4
M05-12-00-BLX W-220846 4.44  235.6 .12 659 1.3 . -— 484 32.3 41.7 108. 80.7
M035-13-00-BLX W-220847 5.40  308.4 09  66.1 14.3 2.9 -— 419 ©29.7 25,2 99.1 72.7
MO5-~13A00-BLX W-220848 S.71 331.3 «03 64.0 11.4 2.9 — 388 26.3 . 21.7 937 68.5
NO5-14A00-BLX W~220849 5.78  342.3 04  63.3 19.3 .n -_— 481 37.4 26.7 103. 81.3
M05-16-00-BLX W-220850 3.90 8079.0 14 553  29.3 2.76 -— 1788  32.5 30.4 74.83 143.0
M05-16-00-GX W-220269 4.035 3309.2 «13 51.4 1.8 2.49 -— 823 6.3 46.7 39.2 1%6.8
NO5-16-00-HX W¥-220270 3.56 10951. 24 47,3 2.7 2.3 - 1327 25.7 79.2 69.3- 156.4
N05-16-00-1X W-220271 3.73 7530.1 34 43,0 2.3 2.48 -— 2018 37.3 52.8 138.2

26.4

6
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Appendix table 4B, =~ Chamical analyses of fine fraction (less thaas 60 from station blends and individusl sasples - (continued)

Field no. Lab no.

SN R - U DU SR L L N T S N
(%) _ (ppm) (pp=) __ (ppm) _ (ppm) (X) {ppm) _(ppm) _(ppm)- (ppm) " (ppm) _ (ppm)
MO5-17-00-BLX W-220851- 3.16 632.6 0.15 33.0 31.6 - 2.32 1413 ° 27.4 35.8 59.0 69.6

406-17-00-BLX W-220862 3.39 716.6 «08 41.5  -20.7 2.26
M06-17-00-GX W-220278 3.79 638.2 <06 37.9 25.9 2.59
MO6-17-00-HX W-220279° 3.51 613.8 22 30.7 1.5 2.41

943 35.8 47.1 641 81.l
878 25.9 63.8 43.9 95.7
877 - 17.8 26.3 50.4 83.3

M05~17-00-CX W-220272 3.36 746.7 12 33.6 20.5 2.43 - 1456 24.3 24.3 AA.B 78.4
MO05-17-00-IX W-220273 4.69 . 993.8 «28 44.2 33.1 3.04 so— 1346 35.9 52.3 49.7 104.9
MO5-17-00-1X W-220274 2.43 315.5 - .05 13.7 19.4 1.74 -— 908 10.8 . 17.4 27.0 78.3
M05-18-00-BLX #-220852 3J.49 1719.6 »35 42.7 31.0 2.3 - 1241 - 29.1 - 40.7 67.9 87.2
M03-18-00-GX W-220308 3.62 2100.4 .11 44.8 9.1 2.24 -— 723 27.5 29.3  36.2 89.5 -
M05-18~00-11X W-220309 J.15 2095.3 04 38.9 8.9 2.2} - 1539 24,1 31.5 35.2 7.
HO5-18-00-1X W-220310 2.71 1642.8 . .75 41.7 9.6 1.79 _— 563 2.9 15.6 135.6 63.8
M06-02-00-BLX #-220853 2.13 - 119.7 <£.07 23.3 28.6 1.63 - 1662 19.9 16.6 353.2 56.5
MO6-03-00-BLX W-220854 3.66 196.9 .21 43.6 26.7 2.67 - 647 33.8 43.6 78.8 74.6
¥06-05-01-BLX W-220894 3.89 3287.9 «23 60.3 21.4 3.1 - 2335 3L.1 25.3 85.6 73.9
H06-05-02-8LX ¥-220895 ~ 3.58 1512.5 .28 58.5 20.7 3.21 - o713 43.4 35.8 113, 94.3
HO6-05-04-BLX W-220896 2.99 989.6 -4l 48.3 20.7 2.33 - 222 .2 32.2 75.9 13.6
HO6-05-06-BLX W-220097 3.05 .738.0 «28 50.9 20.6 2.80 - 4301 40.7 61.1 84.0 81.4
HO6~03-10-BLX W-220898° 3.75 1154.4 .13 67.1 23.7 3.3 - 4539 45.4 49.3 118. 84.9 .
MO6-05-14-BLX W-220899 3.30 858.3 .19 32.8 22.0 3.20 - 8383 66.0 52.8 101. 83.6
HO6~05-16-BLX W~220900 .49 888.1 17 53.9 22.3 J.1 —_— 3108 3,7 73.0 68.8 79.3
M06~05-18-BLX W-220901 4.40 898.6 .18 70.7 22.9 3.8 . - . 3441 53.5 1.6 126, 101.3
H06-05-20~BLX ¥-220902. 2.41 901. «36 57.7 22.7 2.93 - - 11200 68.5 82.9 101. 82.9
H06-05-22-81X W-220903. 5.83 806.7 .09 85.2 40.3 5.38 -— nn 16.2 71.7 137, 138.9
NO6-05-25-BLX W-220904 2.77 836.7 23 53.4 16.3 2,95 ° - 2232 34.6 46.8 100. 64.1
HO6-05~28~BLX W-220905 2.51 833.9 «05 3s8.8 17.3 2.31 -_ 4337 59.3 8.8 73.0 57.1
¥06-05-29-BLX W-220306 - 3.08 337.4 «06 64.4 21.0 3.22 -~ 280 3.2 36.4 102. 64.4
M06~08-00~BLX W-220855 4.00 1.2 «13 54.8 , 22.2 2.96 -_— 874 3.1 8.3 Na 75.6
M06-09-00~BLX W-220856 4.69 312.6 16 85.3 @ 18.3 3.13 - 611 .3 32.7 10s5. 719.6
MO06-12-00-BLX W-220857 4.45 287.2 07 61.7 21.5 3.30 -— 360 33.0 30.2 96.2 83.3
H06-13A00-3LX W-220859 4.16 309.6 <.02 58.7 10.7 © 2.56 - hx ) 26.7 24.6 93.9 64.1
MO06-13~00-BLX W-220858 3.06 296.8 <04 66.0 14.3 2.86 -— 429 ° 25.3 29.7 103. 71.3 -
HO06~14A00-DLX W-220860. 5.25 366.2 +«03 76.9 18.3 3.30 - 513 3%.1 - 30.5 110. 86.7
HO6-16-00~BLX W-220861 3.29 7343.5 12 50.1 . 21.9 2.33 | — 1722 36.0 48.5 67.3 144.l
106-16-00-¢X W-220275 -3.78 11636. «04 49.8 24.0 2.73 bt 1407 30.9 39.5 49.8 1373
HO6-16-00-Ux W-220276 3.99 6884.8 -29 431.3 19.9 2.54 bt 1667 .23.6 39.9 47.1 233.6
¥06-16-00-IX W-220277 -3.06 10286. .13 38.2 26.8 2.29 - 1682 24.9 30.6 40.2 147.2
¥06-17-00-1X W-220280 3.78 432.0 <0k 37.8 21.6 2.70 - 702 _ 27.0 30.6 46.8 93.6
M06-18-00-BLX W-220863 2.86 1622.1 08 39.3 21.5 2.13 -— 966 30.4 19.7 53.7 76.9
#06-18-00-CcX w-220311 3.13 1670.6 09 42.4 8.1 2.03 - 903 33.0 27.6 35:0 84.7
MO6-18-00-#X W-220312 2.99 1685.0 «60 42.7 9.8 . .33 B 1132 23.5 23.5 38.4 70.4
H06-18-00-1X W-220313 3.63 2540.7 25 - A7.8 7.6 2.47 — 1287 - 34.6 33.0 36.3 83.8
N07-02-00~BLX W-220864 1.32 253.0 £.06 15.0 9.9 1.08 - . 2130 18.0 19.8 39.0 43.0
H07~03-00-BLX .W-220865 3.80 292.5 «12 49.7 26.3 2.92 - 1243 3s8.0 65.8 87.7 84.8
HO07-05-01~3LX W-220866 3.34 . 7884.7 .10 35.1 16.9 .75 - ni2 .37.4 31.5  78.7 78.7
HO7-03-01-GX W-220314 3.60 9333.1 04 60.1 - 7.9 2.92 - 4977 . 30.9 29.2 51.5 82.4
NO7-05-01-X W-220313 4.23 8307.3 .11 66.3 1.5 3.02- -— 4436 38.3 . 28.2 36.3 84.7
M07-05-01-IX W-220316 2.34 10429, «11 * 30,7 7.3 . 2.26 -— 7250 . 22.6 A1.8 36.2 75.3
M07-03~-18-BLX W-220323 .49 796.6 «28 48.1 14.8 © 2.99 -_ 3631 39.8 - 34.9 6.1 79.7
HO7-03-18-CX W-220317 3.65 1415.7 <04 1.4 1.6 2.99 - U85 - 349 36.4 -58.1 83.0
MO7-03-18-HX Ww-220318 3.56 778.1 -08 30.9 15.4 .22 -— nu 40.7 - " 35.6 69.3 9.5
MO7-05-18-1X W-220319 3.48 1324.7 «09 33.1 18.3 3.11 - 4023 38.4 45.7 73.2 87.8
M07-05-28-BLX W-220324 2.17 212.0 <.09 <94 13.7 1.74 - 3653 32.5 10.8 <9.4 56.3

H07-05-28-CX W-220320 1.16 164.0 <.07 <1.5 13.0 .34 - 3591 37.3 8.6 <7.3 4.7



g8

Appendix table &C. - Cliemical analyses of the followi

size fractions of bottom ssdiment: 30, undifferentisted;

27.0

81, J1, sm} 52, 1, Se ua; 83, um; S8, 210- va; 835, 105-60 um; 86, 60-30 um;
87, 30-10 um; B8, 10-1 um; 89, <1 ym. . :

Tleld no.  lab no. Al Ba ca Cr Co . e Og n WM P v . &n
(2)___ (ppm) (ppm) (ppw) (ppa) (2) (ppw) (ppm) __ (ppm) (ppm) (ppa) _ (ppm)

M04-02-00-50 W-221282 .27 83 .<0.02 <€.0 <1.0 0.11 0.01 110 '<2.0 - 2.7 <2.0 5.0
. H0A=-02-00-31 W-219904 «32 51 <.02 ‘3.3 <}.0 27 - 300 - A9 . 6.0, 10.0 4.6
M04-02-00-82 w-219903 16 32 <.02 <2.0 <1.0 09 = T8k - .€2.0° 1.9 " 31 2.1
MOA-02-00-83 W-219906 = .23 51 <.02 10.0 <1.0 07 - .26 €2.0 © 2.7 <(2.0 €2.0
M04-02-00-54 W-219907 1.20 150 «03 24,0 <1.0 1.90 = 1400 8.3 13.0 16.0 23.0
M04-02-00-35 W-219908 - 2.00 - 260 «26 49.0 4.6 2.0 ~— 3900 32.0 11.0 39.0 31.0
H04-02-00-86 %-2196893 . 1.%0 180 8.20 38.0 13.0 1.80 =— 11000 78.0 28.0 51.0 928.0
MO4-02-00-87 W-219894 3.00 200 . 1.60 36.0  45.0 2.90 -~ 8400 110.0° 735.0 85.0 130.0
M04-02-00~88 W-219893 3.00 480 - 3.70 9.0 240.0 3.00 — 7500 320.0 110: 70.0 290.0
M04-02-00-89 U-219896 18 k1) ‘ -1’ 3.3 ~5.0 16 - 290 - 9.4 3.1 " 7.5 17.0
M04-05-02~50 W-221272 24 87 - <.02 3.0 <1.0 .38 .01 250 .0 3.5 6.0 6.6
HOA-05-02-81 w-~221273 .19 % . L02 €2.0 1.0 72 01 310 <2.0 4.0 22.0 6.6
MOA~05-02-82 W-221274 —11_ 16 €.02 - <2.0 <1.0 35 .01 190 €2.0 4.0 3.0 4.8
M04-05~02-83 Ww-221275 «23 .8 <.02 <2.2 | <1.0 28 .01 180 <2.0 " 5.9 , 2.2 7.3
MO4-05-02-34 W-221276- 1.30 279 €.02 24.0 1.7 1.10 .61 650 <2.0 14.0 - 30.0 20.0
M04-05-02-83 W-221277 2.20 1060 - 05 37.0 - 3.6 1.80 .01 1700 . 8.5 27.0 640 34.0
M04-05-02-56 W-221278 3.50 12000 29 33.0 20.0 3.20 .03 5000 34.0- 66.0 100. 100.0
M04-03-02-87 %-221279% 3.70 4500 -« 40 58.0 28.0 340 .08 4700 - 46.0 99.0 110. 120.0
HOA~05-02-88 W-221280 3.60 3500 46 69%.0 130.0 3.40 4300 46.0 ,120. 28.0 320.0
H04-05~-02-89 w~-221281 «63 359 .09 9.0 14.8 34 .13 AAB 9.0. " 17.9 9.0 33.8
MOA-16-00-S1 W-219897 52 72 <.02 3.1 <1.0 28 - 51 2.9 3.7 ° 5.4 5.4
NO&-16-00~82 W-219898 .16 7 <£.02 <2.0 <1.0 06 == <10 <2.0 2.0 <2.0. 2.1
MOA~-16-00-83 W~219899 «26 (1 - 402 | 2.2 <1.0 ol - - 83 2.0 2.7 2.9 4.2
M0A-16~00-84 w-219900  1.00 280 <.02 33.0 2.0 2.20 , =" 1500 9.3. 230 2.0 32.0
MO4-16-00-85 W-219909 2.40 4150 61 | 34.0 5.3 1.60 =" 400 17.0 16.0 34.0 67.0
HOA-16-00-36¢ W-219910 3.40 3730 B84  43.0 22,0 2,50 — %00 27.0 64.0 51.0 120.0
HOA-16-00-57 W-219911 3.90 1900 2.90 57.0 50.0 3.00 — 1100 79.0 120. 49.0 250.0
HOA-16-00-38 W-219912 4.40 1200 2.60 62.0 56.0 340 - 1300 78.0 “120. °€3.0 260.0

M04-16~00-89 W-219913 1.60 - 230 .29 25.0 11.0 1.30 — S00 34.0
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(While you sre not required to use this form, it is the most desirable mechanism for providing the required
ancillary information enabling the NODC and users to obtsin the greatest benefit from your data.)
This form should accompany all data submissions t tign A, Originator Identification, must be
also receive the remaining pertinent
i taching reports, publications, or
manuscripts which are readily available describigg data collection, analysi¥, and format specifics. Readable,
handwritten submissions are acceptable in all case§. All data shipments should be sent to the above address.

A. ORIGINATOR IDENTIFICATION \ \

THIS SECTION MUST BE COMPLETED BY DONOR FOR ALL\ATA TRANSMITTALS i
1. NAME AND ADDRESS OF INSTITUTION, LABORATORY, OR‘QQVH'Y WITH WHIC’yTED DATA ARE ASSOCIATED

\..

U.S. Dept. of Interior
Geological Survey
Atlantic & Gulf Coast Branch
Woods Hole, MA

2. EXPEDITION, PROJECT, OR PROGRAM DURING WHICH

- -

BER(S) USED BY ORIGINATOR TO IDENTIFY

DATA WERE COLLECTED DATA IN THIS SHIPMENT

MO1 - M12,

122, 0C130, 0C140
0CS/ Georges Bank Monitoring Prpgran and G83-9

4. PLATFORM NAME(S) 5. PLATFORM TYPE(S 6. PLATFORM AND OPERATOR 7. DATES
(E.G., SHIP, BUOY, ETC.) | NATIONALITY(IES)
. PLATFORM OPERATOR MOPAY YR 4, MO DAY, YR
See Attached List Ships &Moor
Sediment Traps sei attached |ist
8. ARE DATA PROPRIETARY? 1jl. PLEABR DARKEN ALL MARSDEN SQUARES IN WHICH ANY DATA

CONTAI IN YOUR.SUBMISSION WERE COLLECTED.

Xno [Tlves

IF YES, WHEN CAN THEY BE RELEASED
FOR GENERAL USE?! YEAR__MONTH

[ —
9. ARE DATA DECLARED NATIONAL
PROGRAM (DNP)? LA N B R N L L AN B A B AN AN N

;NERAL AREA

(1.E., SHOULD THEY BE INCLUDED IN worLD | (VIR [
DATA CENTERS HOLDINGS FOR INTERNA- »
TIONAL EXCHANGE?) H " 4 .
X¥o [Jves [lrart (sprcirr sELOM) =l b poo % =l =
CARNECHED AT
‘ « NTNEANTENANT )
» ol ol b { . »
10. PERSON TO WHOM INQUIRIES CONCERNING - I .
DATA SHOULD BE ADDRESSED WITH TELE- S
PHONE NUMBER (AND ADDRESS IF OTHER o 1 & w
THAN IN ITEM-1) bed
o« SN I TREP 1ZH -
or. Mike bothmner cRERLCCARNCNRRECHR! o
. e e . 1!
Phone 617 548 8700 .hL a é ' ; “
i @ . §
W 1 U 19 1M W W 1IN I 0 R8N N8I
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example.

B. SCIENTIFIC CONTENT

Include enough information concerning manner of observation, instrumentation, analysis, and data reduction routines to make them un-
derstandable to future users. Fumnish the minimum documentation considered relevant to each data type. Documentation will be retained as
a permanent part of the data and will be available to future users. Egquivalent information already available may be substituted for this sec-
tion of the form (i.e., publications, reports, and manuscripts desctibing observational and analytical methods). If you do not provide equiv-
alent information by attachment, plense complete the scientific content section in a manner similar to the one shown in the following

EXAMPLE (HYPOTHETICAL INFORMATION)

NAME OF DATA FIELD

REPORTING UNITS
OR CODE

METHODS OF OBSERVATION AND
INSTRUMENTS USED
(SPECIFY TYPE AND MODEL)

ANALYTICAL METHODS °
(INCLUDING MODIFICATIONS)
AND LABORATORY PROCEDURES

DATA PROCESSING
TECHNIQUES WITH FILTERING
AND AVERAGING

Salin 1'771

Sediment size

T

d unifs and
pereent by
wei ght

Nansen bottles

S$TD
Bisseft -

Bc rman
Model 2006

Visual comparison
X Fo rel bo'ﬂ'/es

£wing corer

I nduclive Salinometer
( Hytech mede/ S s10)

Standard sieves.
Car bonete fracrmn-
heémoved b, acid

trealment

(SPACE IS PROVIDED ON THE FOLLOWING
TWO PAGES FOR THIS INFORMATION)

NA
[ Not applicable )

M/ues averaged over
S-meter infervals

Seme as “J‘clr'mcafu'y

Rock Mcnaal,”ﬁ/k “s




B. SCIENTIFIC CONTENT

REPORTING UNI METHODS OF OBSERVATION AND ANALYTICAL METHODS

NAME OF DATA FIELD OR coo: e INSTRUMENTS USED (INCLUDING MODIFICATIONS) TECH:J)IAQ.:JAESP :?:HESFT:.NTGERING
(SPECIFY TYPE AND MODEL) AND LABORATORY PROCEDURES AND AVERAGING

ALUMINUM PER CENT CHEMICAL ANALYSIS OF SEE ATTACHED DESCRIPTION

BAR UM PPM GRAB, CORE, AND SEDIMENT |EXTRACTED FROM:

CADMIUM PPM TRAP SAMPLES BOTHNER, M.N., ET AL 1982,

CHROMIUM PPM THE GEORGES BANK MON I TOR I NG|

COPPER PPM PROGRAM: ANALYSIS OF TRACE

IRON PER CENT METALS IN BOTTOM SEDIMENTS.

LEAD PPM U.S. GEOLOGICAL SURVEY, DEC}

MANGANESE PPM 28, 1982. FINAL REPORT

MERCURY PPM SUBMITTED TO THE BUREAU OF

NICKEL PPM LAND MANAGEMENT UNDER

VANAD | UM PPM INTERAGENCY AGREEMENT

ZINC PPM AAB51-1A2-18

CHLORIDE PER CENT

ORGANIC CARBON PER CENT

NOAA FORM 24-13 -



B. SCIENTIFIC CONTENT

NAME OF DATA FIELD

REPORTING UNITS
OR CODE

METHODS OF OBSERVATION AND
INSTRUMENTS USED

ANALYTICAL METHODS
(INCLUDING MODIFICATIONS)
AND LABORATORY PROCEDURES

DATA PROCESSING
TECHNIQUES WITH FILTERING
AND AVERAGING

(SPECIFY TYPE AND MODEL)

NOAA FORM 24-13 .




C. DATA FORMAT

This information is requested only for data transmitted on punched cards or magnetic tape.
Have one of your data processing specialists fumish answers either on the form or by attaching
equivalent readily available documencation. Identify the nature and meaning of all entries and ex-
plain any codes used.

1. List the record types contained in your file transmittal (e.g., tape label record, master, de-
tail, standard depth, etc.).

2. Describe briefly how your file is organized.

3-13. Self-explanatory.

14, Enter the field name as appropriate (e.g., header information, temperature, depth, salinity.
15. Enter starting position of the field.

16. Encer field length in number columns and unit of measurement (e.g., bit, byte, character,
word) in unic columan.

17. Enger attributes as expressed in the programming language specified-in item 3 (e.g.,
‘F 4.1,” ""BINARY FIXED (5.1)"").

18. Describe field. If sort field, enter ‘'SORT 1'’ for first, *'SORT 2" for second, etc. If
field is repeated, state number of times it is repeated.

NOAA FORM 24-13



C. DATA FORMAT
COMPLETE THIS SECTION FOR PUNCHED CARDS OR TAPE, MAGNETIC TAPE, OR DISC SUBMISSIONS.

1. LIST RECORD TYPES CONTAINED IN THE TRANSMITTAL OF YOUR FILE
GIVE METHOD OF IDENTIFYING EACH RECORD TYPE

Is recorded to this one record.

Fi|e§ 1,2,83 are identical in format except file 3 is missing the last field
and is 158 bytes in length instead of 165 bytes

This data set consists of only one record type. Sampling identification and analy:

2. GIVE BRIEF DESCRIPTION OF FILE ORGANIZATION

This data set has been arranged into three separate files.

flle'#1 Is a file of miscellaneous samples that cannot be logically grouped
file #2 is a file of standard analysis

file #3 is a file of fine fraction analysis

A1l files have been sorted into cruise/sediment trap/core order

3. ATTRIBUTES AS EXPRESSED IN [ ] PL-1 (] areoL [Jcosou

XX rortran  [] LANGUAGE

4. RESPONSIBLE COMPUTER SPECIALIST:
NAME AND PHONE NUMBER

ADDRESS

COMPLETE THIS SECTION IF DATA ARE ON MAGNETIC TAPE

5. RECORDING MODE 9. LENGTH OF INTER-
[Jeco  [1sinary RECORD GAP (IF KNOWN) [__] 3/4 iNncH
lxtasct  [leecoic
10. END OF FILE MARK
] [JocraL 17
6. NUMBER OF TRACKS
(CHANNELS) [ seven L
11. PASTE-ON-PAPER LABEL DESCRIPTION (INCLUDE
D nine ORIGINATOR NAME AND SOME LAY SPECIFICATIONS
- OF DATA TYPE, VOLUME NUMBER)
7 PARITY u.s. Geolo?ical Survey Trace Metal
XX ooo Concentrations In Sediments - Georges
T even Bank Monitoring Program
8. DENSITY
] 200 Be: mlsoo BPI
] sse 8P 12, PHYSICAL BLOCK LENGTH IN BYTES
unblocked
[ 1eoo e [T3. LENGTH OF BYTES IN BITS

NOAA FORM 24-13



RECORD NAME

RECORD FORMAT DESCRIPTION

T3 FIELD NAME _[165. [16. LENGTH _ [17. [18. USE AND MEANING
FIELD NAME ﬁg’w 6. LENGTH 7. ATTRIBUTES [18. U
. MEASURED
N NUMBER| UNITS
(0.8» bile, bytes)
Blank 1 1 o378
field sample # 2 14 Alh eonetist of cruise, sample,
replicate identification
station # 16 L] Ak
laboratory # 20 8 A8
year 28 b I
month 32 2 T2
day 34 2 12
latitude 36 9 F9.6 reported in degrees to 5 places
always north latitude
longitude 45 10 F10.6 reported in degrees to 5 places
minus indicates west longitude
top depth 55 2 I2 upper depth of sediment analysed
reported in centimeters
bottom depth 57 2 I2 Tower depth of sediment analysed
reported in centimeters
water depth 59 5 @t IS |reported in meters
gear code 64 7 A7 CODES =
0.10vv= .1meter sq. van veen gra
HDC = hydraulically damped
gravity corer
ST = sediment trap
lum : 6 5.8, BC = box corer
aluminum 7 5.8,A1 S
barium 77 9 *F&oﬂ pm
cadmium 86 8 F7.3,A1 ppm
chromium 94 7 F6.1,A1 ppm
copper 101 7 F6.1,A1 ppm
iron 102 6 F5.2,A1 2
mercury 1 6 F5.2,A1 pm
manganese 120 7 ap» Fé.0, *Ep‘m
nickel 127 7 F6.1,Al ppm
lead 134 7 F6.1,A1l ppm
vanadtum 1 7 F6.1,A1 ppm
zinc 148 7 F6.1,A1 ppm
chloride 155 6 F5.1,A1° 4
organic carbon 161 5 F5.2 2
Note: Trace metal values flagded with an ''L" represent values that are below
the det%ction Ieles of {the aTalyttcal techFique used.

F’

NOAA FORM 24-13




RECORD NAME

RECORD FORMAT DESCRIPTION

YA FIELD NAME |

15. POSITION

FROM-1

MEASURED

IN
(0-8s biin, bytes)

16. LENGTH

UNITS

17. ATTRIBUTES

18. USE AND MEANING

NOAA FORM 24-13




[

RECORD NAME

RECORD FORMAT DESCRIPTION

[YA"FIELD NAME

15, FGS!TlON
FROM-1
MEASURED

16. LENGTH

17. ATTRIBUTES

IN
(0w bits, byiea)

NUMBER

UNITS

18. USE AND MEANING

NOAA FORM 24-13




RECORD NAME

RECORD FORMAT DESCRIPTION

‘ m——\

1S. POSITION
. FROM~1
MEASURED

16. LENGTH

IN
(08w biln, byisa)

- UNITS

17. ATTRIBUTES

18. USE AND MEANING

S0

NOAA FORM 24-13




D. INSTRUMENT CALIBRATION

This calibration information will be utilized by NOAA's National Oceanographic Instrumentation Center in their efforts to develop calibration

standards for voluntary acceptance by the oceanographic community. Identify the instruments used by your organization to obtain the scien-
tific content of the DDF (i.e., STD, temperature and pressure sensors, salinometers, oxygen meters, velocimeters, etc.) and furnish the cali-

bration data requested by completing and/or checking (** /") the appropriate spaces. Add the interval time (i.e., 3 months, 6 months, 9
months, etc.) if the fixed interval calibration cycle is checked.

CHECK ONE: INSTRU-
INSTRUMENT WAS CALIBRATED BY INSTRUMENT IS CALIBRATED MENT
INSTRUMENT TYPE DATE OF LAST N|Os1’
(MFR., MODEL NO.) CALIBRATION OTHER BEFORE BEFORE ONLY ONLY CALI-
YOUR ORGANIZATION AT FIXED OR AND AFTER WHEN BRATED
ORGANIZATION INTERVALS AFTER USE AFTER USE REPAIR NEW
{(GIVE NAME)
) W) £V)) EVa) W) W) )

NOAA FORM 24-13



TRACE-METAL ANALYSIS PROCEDURES
The analyses of trace ueEALe in marine sediments were carried out by the
U.S. Geological Survey Braded of Anaiyeical Laboratories, Reston, VA.
Concentrations of the fqilowdeg elements were determined: eluminum (Al),
barium (Ba), cadmium (Cd), eh:omium (Cr), copper (Cu), iron (Fe), .manganese
(Mn), nickel (Ni), lead (Pbszl_venadiun (Vv), and zin¢ (2n). The various
procedures employed in each of ehe analyses are detailed below.

Preparation stock solution A

For most samples, 0.5 g of étouud sediment was added to a covered teflon
beaker and digested with 5 ml of HCIO4, 5 ml of HNO3,_and 20 ml of HF at
approximately 140°C overnight. The covers were removed and the temperature
increased to 180°-190°C, first producing fumes of HC1l0, and then evaporating
the solution to dryness. The residue was dissolved and diluted to exactly
25 ml with 8N HCl. This solution is referred to as stock solution A.

.Two blanke containing all reegente were analyzed along with samples. Ail
reagents were analyzed for conteminente prior to use (elweye necessary). The
Canadian reference sediment etanderd MESS-1 and the USGS sediment standard
MAG-1 also were analyzed with each set of samples. A seriee of solutions was
prepared that approximated the concentration levels expected in the samples
and used as standards in celib;a;igs..thef 1nduct1ve1y coupled plasma (ICP)
spectrometer and atomic abeorptiod'.(Aéf" epectrophgtometer. A summary of
methods is presented in table 1.

Preparation of stock solution B

Stock solution B was made by adding 10 ni‘of butyl acetate (distilled to
remove impurities such as .copper) to 15 ml of.etock solution A in a 60 ml
separatory fuannel. This solution vas vigorously agitated for 6 minutes using

an automatic shaker to extract iron. The layers were separated, and the



extraction step was repeated with an additional 10 ml of butyl acetate. The
aqueous layer was evaporated to dryness at ;so°c in a 50-91 beaker. The
residue was dissolved and diluted to 25 ml with 1N HCl.
Barium

The measurements for Ba were made by ICP spectrometry using 2 ml of stock
solution A diluted to 4 ml with H,0.,

Alyminum, irom, chromium, nickel, and vanadium

Al and Fe were deierniﬁed by ICP spectrometry using 1 ml stock solution A
diluted to 10 ml with nzo. The measurements for Cr, Ni, and V were made by

1njecting 20 pl of diluted (1/10) stock solution A into a graphite furnace AA.

Lead, copper, and cadmium-

fifteen al of 0.5% (w/v) diethyldithiocarbamic acid diethylammonium salt
(DDTC) in chloroform were added to 10 ml of solution B in a 60-ml separatory
funnel and wixed for 10 minutes using an automatic shaker. The chloroform
layer was drained into a 30-ml beaker, and the aqueous layer washed with 10 ml
of chloroform. The second chloroform layer was cowbined with the first, and
the total volume of chloroform was evaporated to dryness at 90°C. The organic
matter wag destroyed by adding 0.1 ml of concentrated HNO4 and evaporated to
dryness. This residue then was dissolved in .2 ml of warm IN HCl. The beaker
was rinsed four times with 2 ml portioms of Hy0 and transferred to a small
polyethylene container. The measurements for Pb, Cu, and Cd were made by by
injecting 20 ml of the final solution into a graphite furnace AA.

Manganese and zinec

The measurements for Mn were made by ICP spectrometry using a solution

made by diluting 2 ml of stock solution B to 4 ml with Hy0. Zinc was measured

by flame AA directly from stock solution B.



Mercury

Mercury was determined on a separate portion of tﬁe sample. Two
hundred milligrams of sediment were decomposed in a l-ounce'teflon screw-top
vial with 2 ml of concentrated HNO; and 2 ml of HC10;. The mixture was heated
in the uncapped vial at 200°C for one hour. Immediately, 1 ml of concentrated
HNO3 wag added; the vial was filled with B,0 and capped tightly until used.
The sample solution was then added to a flask containing 125 ml of Hy0 and
4 ml of 10 percent (w/v) SnCl, in 20 percent HCl. Nitrogen was passed through
the solution to remove elemgntal Hg which was collected on géld foil located
in the center of the coils of an induction furnace. Activation of the furnace
released the Hg which was measured by a cold vapor AA technique. Blanks,
standard rocks, and internal sediment standards were analyzed with each set of
samples. A series of eolut}ons was prepared having the same mercury
concentration range expected in the samples.
Organic carbon '

Organic carbon was determined on samples collected during the first
monitoring cruise. Analyses were carried out on a LECO carbon analyzer by

combusting the ground sample that had been leached in 1N HCl to remove

carbonate.

Additional methods

Results of barium and chromium analy;és on selected Georges Bank samples
were cross checked by an energy dispersive X-ray fluorescence technique. The
determination of barium was made with a Kevex 0700 ‘energy dispersive X-ray
fluorescence spectrometer. Powdered samples of aboué 1 g were analyzed with a
gadolinium secondary target for excitation of the K-alpha line. Resulting
intensities were corrected for absorption effects by a ratio-to-target Compton
Scatter peak. This ratio was then compared to a standard calibration curve in

order to determine the concentration of Ba.



The chromium determination 1is very similar to Ba; however, an Fe-
secondary target was used to maxinize- excitation efficiency. Aﬁhorption
corrections were made in the same way, and the corrected inéensity ratio was
compared to the standard calibration curve to determine concentrationms.

Selected samples were also analysed for Ba using a Na-metaborate fusion
technique followed by direct current (DC) plasma emission spectrometry.
Details of this method are reportéd by Bowker and Manheim (1982).

@NALYTICAL PRECISION AND ACCURACY

Analytical precision was determined by periodically ;nalyzing five
replicate aliquots taken from a single sample. Coefficients of variation
ghown in table 2 indicate that the standard deviation is typically less than
10 percent of the mean value except for concentrations at or near the
detection limit of the method.

Accuracy was detérmined by analyzing rock standards MESS-1 and MAG-l.
There 1s excellent agreement between our results and values established by
other laboratories (table 3). There was also excellent agreement among
aliquots of samples submitted as blind replicates (appendix table 4).

To maintain our internal quality control and to provide typical sampie
material for interlaboratory comparisons, four sediment stagdards representing
different textural types were prepared from large samples of Georges Bank
sediment. The levels of trace metals are being established by several
analytical methods. Splits of these materials are available to those
interested in cross-calibration studies. )

Barium sulphate, BaS0;, a major component in drilling mud, is well known
for 1its resistance to decomposition by acid attack. To check the
effectiveness of our dissolution prodecures, we spiked Georges Bank sediments

with wvarious amounts of standard drilling-mud solids. The drilling-mud



standard was provided by the Environmental Protection Agency Environmental
Research Laboratory, Gulf Breeze, Fla. Our results indicate that the standard
HF, HC10,, and HNO, digestion gives high precision and accuracy om all
uncontaminated samples and on samples spiked with 0.1 perceant drilling wmud.
In sanplés containing 1 percent and 10 percent drilling mud however,
dissolution of Ba is only 85 percent and 50 percent, respectively. To.
circumvent .this problem, we have analyzed all samples showing more than
1,000 ppm Ba by X-ray fluorescence, which does not require BaSO, disgolution,
or by a fusion-digestion method which yilelds 100 percent of the Ba at 10
percent drilling-mud concentrations.

The agreement between the acid decomposition/ICP method for Ba and the
fusion/DC plasma methods carried out in independent laboratories is excellent
(fig. 2), and the linear correlation coefficient 1s 0.99. Other checks of Ba
analyses comparing the acid decomposition technique with X-ray fluorescence
yielded a correlation coefficient of 0.98. A comparison of Cr analyses using
the graphite furnace atomic absorption method with X-ray fluorescence ylelded
a correlation coefficient of 0.95. All these correlation coefficlents are
significant at the 99.9 percent level of confidence. '

We also have determined the precision of sediment textural data by
analyzing a larger well-mixed sample repeatedly. The results (table 4) show
excellent reproducibility for the weight-percent of modal size classes, mean
and median ¢ sizes, and for sorting coefficient (o). Coefficients of

variation for these parameters are usually less than 10 percent.
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(Please sign and return carbon copy acknowledging receipt)

TO: National Oceanographic Data Ctr. REFER TO
3300 Whitehaven St., NW TTERTION
Washington, D.C. 20235 Francis Mitchell
THE ITEM(S) LISTED BELOW WERE FORWARDED TO YOU BY
0 ORDINARY O aﬁ'&lsrsneo O AR O CERTIFIED O SOVERNMENT ey HanD [JoTxer

Geor

The following trace metal data set is forwarded to NODC for processing:

The enclosed tape contains the results of three years of monitoring
the trace metal concentrations in Georges Bank sediments, The
sediment samples were generally collected on a quarterly basis for
the period July 1981 - June 1984. The data have been grouped into
three separate files: file # 1 is a miscellaneous file of sample
types and analysis that cannot be logically grouped, file # 2 is
standard or regular analysis, and file # 3 is fine fraction analysis.

These data were received from Dr. Mike Bothner, U,S. Geological Survey,
and are to be considered part of the OCS George Bank Monitoring Program.
a8..0ne reel of magnetic tape

b..Data Documentation Form (with attachments)
c..Complete dump of entire tape (printer wraps at pos. 85)

& SUObcB62
cc: M, Bothner, USGS
T. Sullivan, MMS
p MARCH S
Revd 38sS '

TITLE

DATE FORWARDED

ge He er NODC Liaison Officer : Feb, 27, 85
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Password:
accNo

fleA

refNo

proj

8600070
8600070
8600070
8600070
8600070
8600070
8600070
8600070
8600070
8600070
8600070
8600070
8600070
8600070
8600070
8600070
8600070
8600070
8600070
8600070
8600070
8600070
8600070
8600070
8600070
8600070
8600070
8600070
8600070
8600070
8600070
8600070
8600070
8600070
8600070
8600070
8600070
8600070
8600070
8600070
8600070
8600070
8600070
8600070
8600070
8600070
8600070
8600070
8600070
8600070

(50 rovs

F144
F144
F144
Fl144
Fl144
Fl44
Fl44
Fl44
F144
Fl144
F1l44
F144
F144
F144
Fl44
Fl44
F144
F144
F144
Fl44
Fl144
F144
F144
Fl44
F144
F144
Fl144
Fl44
F144
Fl144
F144
F144
F144
F144
Fl44
Fl144
Fl144
F144
F144
Fl144
F144
F144
F144
F144
F144
F144
F144
F144
F144
F144

TT4992
TT4993
TT4994
TT4995
TT4996
TT4997
TT4998
TT4999
TT5000
TT5001
TT5002
TT5003
TT5004
TT5005
TT5006
TT5007
TT5008
TT5021
TT5022
TT5023
TT5024
TT5025
TT5026
TT5027
TT5028
TT5029
TT5030
TT5031
TT5032
TT5009
TT4984
TT5012
TT5015
TT5011
TT5016
TT5017
TT5020
TT4983
TT4985
TT4988
TT5013
TT5014
TT5018
TT5019
TT4989
TT4990
TT4991
TT4986
TT4987
TT5010

affected)

0091
0091
0091
0091
0091
0091
0091
0091
0091
0091
0091
0091
0091
0091
0091
0091
0091
0091
0091
0091
0091
0091
0091
0091
0091
0091
0091
0091
0091
0091
0091
0091
0091
0091
0091
0091
0091
0091
0091
0091
0091
0091
0091
0091
0091
0091
0091
0091
0091
0091

startDate

cruise

catId

1980/05/29
1980/11/29
1981/04/29
1981/09/27
1982/01/31
1982/02/01
1982/02/01
1982/07/10
1982/07/10
1982/07/10
1982/07/10
1982/07/10
1982/07/10
1982/07/11
1982/07/11
1982/Q7/08
1982/07/08
1981/07/12
1981/11/12
1982/02/12
1982/05/12
1982/07/22
1982/11/19
1983/02/06
1983/05/14
1983/07/14
1983/11/12
1984/02/01
1984/06/03
1981/07/10
1982/05/12
1982/05/11
1983/02/06
1982/02/12
1983/05/14
1983/07/14
1984 /06/02
1983/07/29
1983/07/18
1984 /06/05
1982/07/22
1982/11/19
1983/11/12
1983/11/15
1982/07/11
1982/11/12
1983/10/22
1983/11/13
1984/02/03
1981/11/10

ST001
ST103
ST222
ST301
ST403
ST424
ST426
ST501
ST502
ST505
ST506
ST508
ST510
ST513
ST515
ST536
ST537
MOl
MO2
MO3
MO4
MO5
MO6
MO7
MO8
M09
M10
M1l1
Ml2
MOl
MO04
M04
MO07
MO3
MO8
M09
M12
G83
MO9
Ml2
MOS
MO6
M10
M1l1
0Cl22
0C130
0C140
M10
M1l
Mo2

159622
159623
159624
159625
159626
159627
159628
159629
159630
159631
159632
159633
159634
159635
159636
159637
159638
159667
159639
159640
159641
159642
159643
159644
159645
159646
159647
159648
159649
159655
159650
159658
159661
159657
159662
159663
159666
159618
159651
159654
159659
159660
159664
159665
159619
159620
159621
159652
159653
159656



Password:

accNo fleA refNo ship staCnt recCnt startDate endDate

8600070 F144 TT4992 317F 2 61 80/05/29 80/05/29
8600070 F144 TT4993 317F 2 61 80/11/29 80/11/29
8600070 F144 TT4994 317F 3 68 81/04/29 81/04/29
8600070 F144 TT4995 317F 3 68 81/09/27 81/09/27
8600070 F144 TT4996 317F 4 74 82/01/31 82/01/31
8600070 F144 TT4997 317F 8 103 82/02/01 82/02/01
8600070 F144 TT4998 317F 3 70 '82/02/01 82/02/01
8600070 F144 TT4999 317F 1 56 82/07/10 82/07/10
8600070 F144 TT5000 317F 4 77 82/07/10 82/07/10
8600070 F144 TT5001 317F 1 56 82/07/10 82/07/10
8600070 F144 TT5002 317F 1 56 82/07/10 82/07/10
8600070 F144 TT5003 317F 1 56 82/07/10 82/07/10
8600070 F144 TTS5004 317F 1 56 82/07/10 82/07/10
8600070 F144 TT5005 317F 1 56 82/07/11 82/07/11
8600070 F144 TTS5006 317F 1 56 82/07/11 82/07/11
8600070 F144 TT5007 317F 3 68 82/07/08 82/07/08
8600070 F144 TT5008 317F 2 61 82/07/08 82/07/08
8600070 F144 TT5021 31EZ 43 322 81/07/12 81/07/18
8600070 F144 TT5022 31EZ 19 167 81/11/12 81/11/19
8600070 F144 TT5023 31EZ 31 251 82/02/12 82/02/18
8600070 Fl144 TT5024 31EZ 33 265 82/05/12 82/05/16
8600070 Fl144 TT5025 31EZ 52 353 82/07/22 82/07/28
8600070 F144 TT5026 31EZ 36 257 82/11/19 82/11/27
8600070 F144 TT5027 31EZ 29 218 83/02/06 83/02/11
8600070 F144 TT5028 31EZ 36 257 83/05/14 83/05/21
8600070 F144 TT5029 31EZ 56 309 83/07/14 83/07/20
8600070 F144 TTS5030 31EZ 36 247 83/11/12 83/11/18
8600070 Fl144 TT5031 31EZ 37 256 84/02/01 84/02/06
8600070 F144 TT5032 31EZ 53 302 84/06/03 84/06/09
8600070 F144 TT5009 31EZ 69 522 81/07/10 81/07/18
8600070 F144 TT4984 32CW 29 224 82/05/12 82/05/13
8600070 F144 TT5012 32CW 64 433 82/05/11 82/05/18
8600070 F144 TT5015 32EV 38 277 83/02/06 83/02/11
8600070 F144 TT5011 32EV 51 355 82/02/12 82/02/27
8600070 F144 TT5016 32GY 58 397 83/05/14 83/05/21
8600070 F144 TT5017 32GY 61 349 83/07/14 83/07/20
8600070 F144 TT5020 32GY 77 400 84/06/02 84/06/08
8600070 F144 TT4983 32GY 13 140 83/07/29 83/07/29
8600070 Fl144 TT4985 32GY 17 168 83/07/18 83/07/19
8600070 F144 TT4988 32GY 31 251 84/06/05 84/06/08
8600070 F144 TT5013 320C 65 439 82/07/22 82/07/28
8600070 F144 TT5014 320C 55 379 82/11/19 82/11/27
8600070 F144 TT5018 320C 50 313 83/11/12 83/11/18
8600070 F144 TT5019 320C 53 331 83/11/15 84/02/06
8600070 F144 TT4989 320C 46 331 82/07/11 82/07/14
8600070 F144 TT4990 320C 17 168 82/11/12 82/11/14
8600070 F144 TT4991 320C 15 147 83/10/22 83/10/24
8600070 F144 TT4986 320C 43 307 83/11/13 83/11/15
8600070 F144 TT4987 320C 7 91 84/02/03 84/02/03
8600070 F144 TT5010 320C 50 349 81/11/10 81/11/20
(50 rows affected)



