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A. ORIGI^NATOR IDE^NTIFICATION

THIS SECTION MUST BE COM^PLETED BY DONOR FO^R ALL DATA *TRANSMITTALS

I. NAME AND ADDRESS OF INSTITUTION. LABORATORY, OR ACTI^VITY WITH WHICH SUBMITTE^D D^ATA ARE *ASSOCIATE^C

U.S. *Dept. of Interior
Geological Survey
Atlantic ̂ & Gulf Coast Branch
Woods Ho^le^, HA

2. EXPEDITION. PROJECT. OR PROGRAM DURING WHICH
DATA WERE COLLECTED

*OCS/ Georges Bank ^Monitoring Progra^m

4. PLAT^FORM *NAME(S)

See Attached List

5. PLATFORM *TYPE(S)
^(E.̂ G.̂ . SHIP. B^UOY^. ETC^.^)

Ships *^SMoored
Sedi^ment Traps

^8. ARE DATA PROPRIETARY^?

IF YES. ̂ WHEN CAN THEY BE RELEASED
FOR GENERAL *USET *VCA^H MONTH

9. ARE DATA D^ECLARED NATIONAL
PROGRAM *IDNP)^T^

(I.E.. SHOULD THEY BE INCLUDED IN WORLD
DATA CENTERS HOLDINGS FOR INTERNA-
TIONAL EXCHANGE^?^)

*~^X^f^co *^Q^v^E^S *^|~|PART ^(^S^PECI^F^Y ^BELOW^)

10. PERSON TO WHOM INQUIRIES CONCERNING
DATA SHOULD BE ADDRESSED WITH T^EL^E-
PHONE NUMBER ̂ (^AND ̂ ADDRESS IF OTHER
THAN IN *ITE^M -̂Î )

Dr. Mik^e *Bothner
Phone 617 *5^W 8700

3. CRUISE *^NUMBER(S) USED BY ORIGINATOR TO IDENTIFY
DATA IN THIS SHIPMENT

*M01 - *^M12, *OC122, *OC130, *OC1^*^»0
and *G83-^9

6. PLATFORM *ANDOPERATO^R^
*NATIONALITY(IES)

PLATFORM

*se^<

OPERATOR

attached

7. DATES

*FROM:MO/°^AV^/V^F

*ist

TO: *^MO/D^AV/^Y^*
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î n
*^£^£„.

*^H^o^r^?^..
*I^w1

^I^l^k-^-^.

*^f.

*^M

*r^1^"^'
^DC

*^J

^"^I
^VI

NO** *^FOH^M *^I^4.I^J



*B. SCIE^NTIFIC CO^NTENT

NAME OF DATA FIEL^D
REPO^RTI^NG UNITS

OR CODE

METHODS OF OBSERVATION AND
INSTRUMENTS USED

(SPECIFY TYPE AND MODEL)

ANALYTICAL METHODS

(INCLUDING MODIFICATIONS)
AND LABORATORY PROC^EDURES

DATA ^PROCESSING
TECHNIQUES ̂ WITH FILTERING

AND AVERAGING

Â lû m̂ inum
Barium
Ĉ â d̂ miû m
Ĉ hrô mium
Copper
Iron
Lead
M̂ anganese
M̂ ercury
^N^ickel
Vanadium
Zinc
Chloride
Or̂ ganic carbon

percent
*ppm
*ppm
*pp^m
*ppm
percent
*ppm
*ppm
*ppm
*ppm
*ppm
*ppm
percent
percent

Chemical analysis of
grab^, corê , and sedi^ment
trap samples

See attached description
e^xtracted from *Bothner,
*M. *H., *et *al., 1985, The
Georges Bank Monitoring
Program: Analysis of
Trace Metals in Bottom
Sediments during the
Third ̂ Year of ̂ Monitoring:
Final Report submitted to
Minerals Management
Service under *Interagency
Agreement 1̂ 4̂ -12̂ -0001-30153
Data generated in years 1
and 2 of this program are
presented in Final Reports
for each year by *Bothner^,^
*et *al.̂ , 1982, 1983 under
*Interagency Agreements
*AA851-IA2-18, 14-12-0001-
30025.

^NO A ̂A ̂FORM ̂1^4^-11 *,



*C. DATA FORMAT

COMPLETE THIS SECTIO^N FOR PU^NCHED CARDS OR TAPE. MAGNETIC TAPE. OR DISC SUBMISSION^S.

1. LIST RECORD TYPES CONTAINED IN THE *TRANSMITTAL O^F YOUR FILE

GIVE METHOD OF IDENTIFYIN^G EACH RECORD TYPE

Th^is data set consists of only one record type. Sampling Identification and *analy
Is recorded to this one record.

Files 1,2,̂ S3 are Identical In for^mat except file 3 Is missing the last fie^ld
and is 158 bytes In length instead of 165̂ 'bytes

Is

2. GIVE BRIEF DESCRIPTION OF FILE ORGANIZATION

This 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 *P^U^-1

*^FORT^RA^N

*^AL^GOL *I *I *COBOL

*f~) *_ *LAN^OUA^CE

4. RESPONSIBLE COMPUTER SP^ECIALIST:

NAME AND PHONE NUMBER

ADDRESS

COMPLETE THIS SECTION IF DATA ARE ON MAGNETIC TAPE

5. RECORDING MODE
*LjBCD 1 ^[BIN^ARY

*[^v^O ASCII *^' *j EBCDIC

*n
6. NUMBER OF TRACKS

(CHANNELS) *^LJ SEVEN

*n *.
7. PARITY *, *,*

1̂ X 3̂ ODD
*^I~^~)EVEN

*B. DENSITY

*j ^1^200 *BPI *! *Y^J^M^600 *BPI

^3 BOO *^B^f^t

*.

9. LENGTH OF INTER^- *.
RECORD GAP (IF KNOWN^! *[ *J 1^/4 INCH

*n
10. END OF FILE MARK *•*

*^LJOCTAL ^17

*n
11. *PASTE^-ON-PAPER LABEL DESCRIPTION

ORÎ GINATOR NAME AND SO^ME LAY SPEC
OF DATA TYPE. VOLUME NUMBER )̂

U.S. Geological Survey Trace
Concentrations ^in Sediments -
Bank Monitoring Program

{INCLUD^E^
*^IFICATIONS

Metal
Georges

12. PHYSICAL BLOCK LENGTH IN BYTES

unblocked
13. LENGTH OF BYTES IN BITS

NO ̂ A ̂ A *^P^C^NM ̂ 14^-1^1



RECORD FORMAT DESCRIPTIO^N

RECO^RD NAME

1̂ 4. ^FIELD NAME

Blank
field sample *^#

station *^#
laboratory *#
year
month
day
latitude

longitude

top depth

bottom depth

water depth
gear code

aluminum
barium
cadmium
chromium
copper
iron
mercury ̂ -
manganese
nickel
lead
vanadium
zinc
chloride
organic carbon

Note: Trace *i
the *de

15. POSITION
*FROM^-1
MEASURED
IN

1

2

16
20
28
32
34
36

45

55

57

59
64

71
77
86
94
101
108
114
120̂ '
127
134
141
148
155
161

*etal *val^u
*ection *le

16. LENGTH

^NUMBER

1

14

4
8
4
2
2
9

10

2

2

5
7

6
9
8
7
7
6
6
7
7
7
7
7
6
5

*s f̂ l̂ â t
els *o^i

UNIT^S

*ged *w:
the *<

17. ATTRIBUTES

*A14

*A4
Â S
^14
12
12
*F9.6

*F10.6

12

12

*F5.0
*A7

*F5.2,A1
*F8.^9^/A1
*F7.3^iAl^-

*F6. 1,̂ 2̂ 1̂
*F6.1^,A^'l
*F5.2,A1
*F5.2,A1 *.
*F6.0^,A1
*F6.1,A1
*^-F6.1,A1
*F6.1,A1
*F6.1,A1
*F5.1^,A1
*F5.2

*th an *"^L" *rep^i
*nalytical *tec^l

18. US^E AND MEANING

Consists of cruisê , sample,
replicate identification

Reported in degrees to 5 places
always nort̂ h latitude
Reported in degrees to 5 places
minus indicates west longitude
Upper depth of sediment analyzê d
reported in centimeters
L̂ower depth of sediment analyzê d
reported in centimeters
Reported in meters
CODES ̂ -
*0.10w^=.l *m *sq. van *veen grab
Ĥ OC *=hydraulically damped

gravî ty *cor̂ er
*ST ^̂ sediment trap
*BC ̂-box *corer
%
*ppm
*ppm
*ppm
*ppm
%
*ppm
*ppm
*ppm
*ppm
*ppm
*ppm
%

^*

*esent values that are below
*nique used.



TRACE^-METAL ANALYSIS PROCEDURES

The analysê s of ̂trace ̂me^tals In marine sediments were carried out by the

U.S. Geological Survey ^Bra^nch of Analytical Laboratorieŝ , Re ŝ con̂ , *Va.

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

barium *(Ba), cad^mium *(Cd), chromium *(Cr), copper *(Cu), iron *(Fe), lead *(Pb),

manganese *(Mn), mercury *(Hg), niĉ kel *(Ni), vanadium (V)̂ , and ẑinc *(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 summari^zed in table 1.

Preparation of stoĉ k solution A

Ê xactly 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 *HCIO^^, 5

*mL of *HN03, and 13 *mL of *HF at approxima^tely *1^40°C. The covers were removed

and the temperature was Increased to between 180° and *190°C, firs^t producing

fume^s of *HClO^i and then evaporating the solution to *dryness. The residue was

dissolved and diluted to exactly 25 *mL with 8 *N *HC1. This ^solution is

referred to as stock solution A.

^Two blanks containing all reagents were analyzed along with sâ mples. All

reagents were an̂ alyzed for contaminants prior to use^, as is always

necessarŷ . 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 serie^s wâ s used as the

standard in calibrating the inductively coupled plasma *(ICP) spectrometer and

atomic absorption *(AA) *spectrophotometer.

11



*T̂ «bl̂ a 1. *r^y *o^t ̂a^n^al^y^t^ic^al con^dition^s

*I^a^«trii^M^0t *I^na^cr^i^Manc condi^tion^*
E^x^trac^tion
*^pro^odur^a

*^Procadu^ra
*datar^alna^clo^n *^Avara^ga b^l^a^n^k^*^.^

H^alt In *^•••pl^«^, *•• *••••ut^a^d I^n,
*u^i/^| *^u^i/^« ^i^n *aolu^tlon

Î S )̂

*Al *̂ Î Ĉ t *(ar̂ â â a) *• 308.2 *̂ nm
f̂t (̂ Forward power*)-l.l *kw

Fî x̂ ed *croâ t flow *nabull̂ cer
Sp^ectral band *wldch 0.036 *n*
*Obaarvatlon *halghc 16 m̂̂ m.

*̂ Sa *•• *•• *XCF (̂ ergô n)-̂ —- 433.4 ̂ am
*FF-1.1 *kw
*Fl^ied *cro^aa flow *n^ebull^cer
Ŝp̂ ectral band *̂ wldch 0.036 *n

*Obaer^va^clo^a height 16 m^m^,

*Cd ̂Graphi^te *110°C ̂dry *ceaperacur^*^
*fur^aaca *A^A^. *230°C char *cenparatura

*2100°C â eon *ceaperacura
tegular graphic* cub̂ *̂
*Intarrupt *gaa flow
U.I.-228.8 am
*Sllt^-0.7 *^«a.

*Cr - - G^raphic* *110°C dry *ceaperacur*
furnaĉ e *AA. *900°C char *cê aperacura

*2700°C *acoa *ceaparacura
^tegular ̂graphit^e cube
*Nor̂ nal *gaa flow (low)
U.I.-̂ 3̂ 37.9 am
*S^llc-0.7 *^M.

*Cu *Graphlce *110°C dry *c^eaparecure
*furaaca *A^A. *830°C char *ceaperecure

*2700°C^- *eco^a *ce^aperacure
^t^egul^ar *graphlce cube
*Incerrupc *ga^a flow
*^U.1.^-324.7 *na
*S^llC-0.7 *na.

*ZĜ P *(argô a) 239.9 *̂ â a
*FF^-1.1 *kw
*Fl^ied *croaa flow *nebul^l^ser
*Speccral b̂ and *wldch 0.036 *̂ n*̂
*Obtervatlon h^ei^ght 16 *n̂ a.

*^t^t^on^a^- 30

*^Hona^- —20

*•ucyl ̂ ace^tate
and *DDTC.

0.02

0.02

.01

.000̂2

None .00̂ 3

*lutyl *ace^tace
and *D^DTC.

.003

*^Non^o^- ^•30 .0̂2



*T^abi^* *^t.*r^y of ̂a^n^al^y^tic^al condition^s - (co^ntinu^ed)

* •̂̂ g *' *• Induc t̂ion
*(urnaca *AA.

*Instr^u^sant conditions

*Ua^valangth^-2^3^4 *nai
Cold vapor *AA.

e^xtr^action
*procadura

*Procadura
*d^ata^railnatlon

^H^alt la *aaapla .̂
Il̂ l/̂ a.

*A^varaga blanks ,̂̂
*aa *aaaaurad Î n^
*tî i/̂ i In solution

0.003

M^a——— *IGP (argon)—- 237.6 *na
*rr-i.^i *kw
*rî xad *eroaa (low *nabulliar
*Spaccral band width 0.036 *̂ n*̂
*Obsarvatlon *halght 16 *n̂ a.

*^•i *Graphlta *110°C dry *taaparatura
*(urnaca *AA. *900°C ̂char *taaparatura

*2700°C *atoa *taaparatura
*Pyrolytlc Cuba
*̂ Moraal *gaa (low (low)
U.I.-232.0 *na
*^SllC-0.2 *na.

*^Fb *' ^* *Graphlta *110°C dry *caaparatura
*(urnaca *AA. *^300°C char *^ca^aparatura

*2700°C *atoa *taaparatura
*^Ragular *graphlta tuba
*Intarrupc *gaa (low
*^H.1.-2^83.3
*^Sllt^-0.7 *na.

*Graphlta *110°C dry *taaparatura
*(urnaca *AA. *1000°C char *taaparatura

*2BOO°C *atoa *caaparatura
*Pyrolytlc *curtln tuba
*̂ Horaal gas (low (high)
*^H.1.^-31B.^4 *na
*Sllt^-0.7 *na.

*Plaaa *AA.——— O^xidi^si^ng; *alr^-acatylana

U.I.-213.*̂ f*̂
*Sllt-0.7 *n^a.

But^yl *acacata
*(r̂ aaô val *o( Irô n).

10

Ĥ oô f

.00̂6

.01

Butyl *acatata
and *ODTC.

.01

Nona— .002

Butyl *acatata- .01



Prep̂ arâ tion of ̂acoĉ k ̂solution *B

Ŝ tock ̂ solû tion *B wâ s made b̂ y adding 10 *mL of but^yl acetate (distilled to

remove Impurities such as copper) to 15 *mL of stock solution A In a *60-mL

*separatory funnel. This solution ̂ was vigorously agitated by an automatic

shaker for six minutes 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 *150°C In a *50-^mL beaker. The

residue ̂wa^s dis^solved and diluted to 25 *mL with 1 *N *HC1.

Bariû m

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

solution A diluted to ̂4 *mL with distilled *H 2̂0.

Aluminum^, iron, chromi^um^, nickel, and vanadium

Concentrations of *Al and *Fe were determined by *1CP *spectrometry by usî n̂ ĝ

1 *^mL of stock ̂ solution A diluted to 10 *mL with *^l^UO. The measurements for *Cr^,^

*^Ni, and V were made by injecting 20 *uL of diluted (1:10) stock solution A int̂ ô

a graphite-furnace *AA *spectrophotometer.

Lead, copper, and cadmium

Fifteen *mL of 0.5̂ -percent (weight: volume) *diethyldithiocarbamic 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

*HN03 and was evaporated to *dryness. This residue then was dissolved in 2 *mL

of warm 1 *N *HC1. The beaker was rinsed four times with 2 *mL portions of

distilled *^l^^O^, and the solution was transferred to a small polyethylene

1̂ 4



con^tainer. The meâ suremen̂ t̂ s for *Pb, *Cu, an̂ d *Gd were made by injeĉ ting 20 *^pL

of the final ̂ solution into a graphite^-furnace *AA *spectrophotometer^.^

Manganese and ̂ z^i^n^c

The measurement̂ s for *^Mn ̂were made b^y IGF *spectrometry with a solution

made by diluting 2 *mL of stock solution *B to ̂4 *mL with *H 2̂0. Zinc ̂ was measured

by flame *AA directly from ̂ stock solution *B.

Mercury

Mercury concentration ^was de^termined on a separate portion of the

sample. T̂ wo hundred milligrams of sediment (100 *mg if ŝample concentrations

were expected to be *>50 *ppb) were decomposed in a *1-o^z teflon screw-top vial

with 2 *mL of concentrated *HN0^3 *(J. *T. Baker Chemical Co.) and 2 *mL of *HC10^4^

*(G. Frederick S^mith Chemical Co. *(GFS) double distilled from *Vycor, a pure

silica glass). The mi^xture was heated in a capped vial until the 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.

Im^mediately^, 1 *mL of concentrated *HN03 was added; the vial was filled with *H 2̂0

and capped tightly until used. The sample solution then was added to a flask

containing 125 *mL of *H20 and 4 *mL of 10-percent (weight:volume) *SnCl2 In 20-

percent *HC1. Nitrogen wâ s 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 rockŝ , and internal

sediment standards were analŷ zed for each set of samples. A series of

^.^solutions was prepared that had the same *Hg- concentration range expected in

the sampleŝ .

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



0̂ .01 *pp̂ m. During ̂ the ̂ secô nd and t̂hird year of ̂monî torinĝ , ̂ ŵ e te^sted new

procedure^s designed to lô wer the detection lî mit̂ .

The contribution of *Hg from various brands of nitric acid wâ ŝ

determined. Baker ̂"anal^y^sed reagent grade^" contained *<0.5 parts per billion

*(ppb) *Hg^, the lowest concentration of the acids tested. Bâ ker *"ultre^x"

contained 2 *ppb *Hg, and *Malllnckrodt nitric acid contained 1.3 *ppb *Hg. During

the checks of *HCIÔ ,̂ we found that some bottles of ̂Ĝ P̂ S double distilled *HCIÔ ^̂

contained 5 *ppb *Hg^. We ultimately selected *GFS double distilled from *Vycor

which wâ s found to contain *<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 *nĝ ±0.1 *ng.

We tried to lower the detection limit by increasing the sample size.

*Subsa^mples weighing 1 *g were analŷ zed with various combinations of nitric and

perchloric acids. The result^s were no^t encouraging because dige^stion was

Incomplete 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 *allquots onto the gold foil of the induction

furnace. This technique yielded poor *reproducibillty among replicates and

decreased the number of samples that could be analyzed in a day by a factor of

^-3.

The selection of reagents havin̂ g the lower *Hg concentration, addition of

a digital readout voltmeter, and optimization 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.

16



*T^r^tl^a *2^. *^- *^«f *^«^«^d^U^«^n^t *^•^t^«n^d^«r^< *^a^n^d *r^tp^llc^a^c^* *^itdi^B^int

Sâ m̂ pl̂ ê
^s^ta^ndar^d

*^M^HS^-l

*^•»

*CV(X)^*

B̂ eat ̂ valuê *

*Suple
standard

MAC

*CV(X)^»

Beat ̂value

*Supl^*
standard

*B-12

*CV(X)^>

*Supl*
*atandard

*M10^-0^3-02-S2

^—

*CV(X)1

*^Al
*^(^Z)

.40

.20

.20

.40

.30

.30

.30

.40

.60

.30

.30

.70

*^S *^O
*^j^j

2.9

3.8
2

*^Al
(X)

.40

.60

.60

.40

.30

7 ̂ 50

1.3

*^»8.9

*Al
(X)

.10

.20

.10

.20

.80

^• *^o^e
^I^f

3.3

*Al
(X)

.12

.12

.12

.12

.12

^19
^A

0

*Ba
*(PPB)

^270
270
270
260
260
^270
260
260
270
270
270
280

*9_^t^*
9

2

270

*Ba
*(PPB)

430
440
430
4̂ 30
440

4̂ 34

1

*^]490

*Ba
*(PPB)

240
260
230
260
260

*9^«^i^t
^•

2

*Ba
*(PPB)

26
26
23
24
23

^9^*

1

3

Ô n̂
*(PPB)

0.4̂ 1̂
.44
.44
.43
.43
.44
.43
.49
.39
.33
.47
.46

A^*

7.6

.39
*^i

*O^d^
*(P^PB)

.14

.13

.1̂ 3̂

.1̂ )̂

.13

1 ̂ A

7.1

^1.1^3

*Cd
*(PPB)

0.067
.071
.080
.07̂ 3̂
.083

*nn^f^t
8.1

*Cd
*(PPB)

*<.02
*<.02
*<.02
*<.02
*<.02

*a^f ̂1^19

*Q

0

*C^r^
*(PPB)

^30
32
32
34
32
30
32
48
48
32
31
SO

*^•^«

1 *^•

3.4

71
• *•

*Cr
*(PPB)

88
93
92
90
90

90 6

2.2

*^J100

*Cr
*(PPB)

39
37
39
39
37

*^•^• 9

*^_ *l

2.9

*Cr
*(PPB)

*̂ ' 3.0
6.0
6.0
3.0
3.0

^• ̂A

^A

10.1

Ĉ M

23
23
23
23
23
24
24
23
23
29
26
28

6.4

2̂ 3

*C^u^
*(ppa)

27
28
30
27
27

4.7

*^»33

*Cu
*(PPB)

^*

4.2

*Cu
*(PPB)

*<.
*<.
*<.
*<.
*<.

0

*^Fe
*(Z)

2.9
2.9
2.9
2.9
2.9
2.9
2.9
2.9
2.9
3.0
2.9
3.0

1.4

3.0

*F*
(X)

4.6
4.6
4.6
4.6
4.6

0

*^>4.9

*Fc
(X)

1.6
1.6
1.6
1.6
1.6

0

*^Pe
(X)

.30

.30

.30

.30

.30

0

M̂ B̂
*(PPB)

480
460
460
470
470
470
430
310
490
470
300
480

476
18
4

313
2̂ ]

*M^n^
*(PPB)

710
720
700
72̂ 0̂
700

710

1

*^J710

*Mn
*(PPB)

290
290
290
300
290

292
3
2

*M^n^
*(PPB)

240
240
240
240
240

240
^0
0

*^U*^
*(PPB)

36
36
34
36
36
36
37
33
37
33
30
37

^I^S ̂A

2 0
3.7

30
*^j

^Ml
*(PPB)

64
64
60
64
64

63 2

2.8

^'33.8

111
*(pp^a)

12
10
13 *•*
10
10

*^gl
1 *^i

12.9

Mi
*(PPB)

^a^
a
*<2
*<2
*<2

0
0

*Pb

32
31
30
30
30
31
37
38
34
37
32
36

^33 3
*^j 2
9.6

34
^4

*Pb
*(PPB)

22
22
21
21
21

21.4
^•

2.6

^'^26

*Pb
*(PPB)

13
16
18
17
16

16 4
1.1
7.0

*Pb
*(PPB)

3.6
3.3
3.6
^3.3
^3.3

*^j ̂4
^,2
4.8

V

80
72
79
72
79
74
74
70
78
82
70
78

^is *s
^4 *i
3.4

72
3

V
*(PPB)

110
110
120
110
120

114
^I *^C

4.8

*^»142

V
*(PPB)

40
40
40
40
34

38 8
2 7
6.9

V
*(PPB)

7.̂ 3̂
4.3
6.3
7.3
7.3

7 *i
^£

7.7

*Zn

160
170
170
180
170
170
190
160
170
170
160
160

170
6 9
3.3

191
^17

*Z^n^
*(PPB)

140
140
140
140
140

140
*^Q
0

^'1^*8

*Zn
*(PP^B)

43
40
40
40
40

40 6
^1 *^j
3.3

*Za
*(PP^-^)

4.2
4.2
4.2
4.2
4.2

^A ̂*

*^g

0

'̂C^o^ef^ficien^t of ^var^iatio^n.
^'^Valu^e* *r*port*d b^y th^e Maria* Anal^ytical *Ch^niatry Standard* *^Pro^fr^u, ̂ Na^t^ion^al *^K^aaaareh Coun^c^il^, Ca^nada.
^'V^alue jud^g^ed ^to ^V^* *^a^a^at *approprla^ca based o^n *^aultlpl* anal^y^s^es conduct^ed ^a^t *USCS Anal^y^tic^al ^Labs^, *teitoa^, *?A.
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*T^«bl^« ̂ 2. ̂ - *^An^»l^y^il^» *ef *^itdl^a^cnt ̂ s^t^and^ar^d ̂ an^d *rcpllc^at^* *^i^«^dl^»^«nt *^mpl^c^i-C^o^Btlnu^«^<

*S^»pl^«
^st^an^d^ard

*M10-1^3A^11

^*

*^W(X)^»

*^S^a^apl^a
^standard

*^M10-1^3A11^K

*CV(X)1

*Saapl^e^
^s^t^an^d^ard

*M11^-^3^-16B1

*^g.__. *-,^.^._^_

*CV(Z)1

*Sa^s^ipl^a^
*atan^dard

*Hll-1611

^*

*CV(X)^>

Sâ mpl̂ ê
*atandard

*H11-16^11^Z

*j^r

*CV(X)^>

*^u
(X)

.̂ 30
.70
.̂ to
.70
.̂90

^4 ̂*
^•

^2.2

*Al
*^rx^i
^9.20
^4.90
^4.^90
^9.00
9.20

3̂ 04

^3.0

*A^l^
(X̂ )

.28
.̂ 28
.28
.28
.2̂ 8

28
*Q

0

*Al
(X̂ )

.̂ 32
.32
.̂ 33
.33
.32

32

1.7

*Al
(X̂ )

2.30
2.30
2.40
2.30
2.30

2 ̂ 32
0̂ 4

1.9

*Ba
*(PP^»^>

280
290
280
280
290

*^9l^U

*^«

2

*B^a *•*
*^(p^m)

290
290
280
280
280

2̂ 84
*^f*^
2

*Ba
*^(PPB^)

43
^42
^42
42
42

42 2

1.1

*^Ba
*^(PP^B^)

130
130
130
130
130

130

0

*^B^a
*(pp^n^)

2600
2600
2700
2600
2600

*2^62O
*^!^•

2

*Cd
(PP̂ M)

.038

.096

.098

.094

.0̂94

060
*^f^l^O^9

3.3

*Cd
*(PPB)

0.039
.090
.038
.038
.046

090
*A^A^7

14.9

*Cd
*^(PP^>)

*<.02
*<.02
*<.02
*<.02
*<.02

*< 02
^A

0

*Cd
*(PPB)

*<.02
*<.02
*<.02
*<.02
*<.02

*̂ y 02
^A

0

*Cd
*(PPB)

0.13
.10
.12
.11
.12

*^*^•

*^ni
9.3

*Cr
*(PP^B)

63
69
60
66
64

*^f^t^l *^L
^• *^«

• 3.6

*Cr
^(PP^M)

61
99
60
61
61

60 4

1.9

*Cr
*(PP^B)

3 ̂ 3^
3 5
^3 ̂5
^3 ̂3^
3 3

^3 *^c
*^Q

0

*Cr
*(PP^B^)

*<2
*<2
*<2
*<2
*<2

^4^*2
^A

0

*Cr
*(PPB)

29
^31
29
28
32

*^9O *^M

1 ̂ f^t

3.9

*Cu
(PP̂ M)

11
11
11
11
12

11 ̂ 9
^A

4.0

*Cu
*(PPB)

12
12
12
12
12

1^5

^A

0

*Cu
*(PPB)

*<1
*<1
*<l
*<1
*<1

*^X^J

0

*Cu
*(p^pa)

*<1
*<1
*<1
*<1
*<1

^4^*1

0

*Cu
*(PPB)

20
21
20
19
21

20 2
^•

4.1

^P^a
*^m
.3
.9
.9
.9
.9

•

Fa
*^m
2.
2.
2.
2.
2.

2 ̂ 62
*AaV

1.7

*^T^u
(X)

.29

.2̂ 9̂

.2̂ 9

.29

.29

29

0

F̂ a
(̂ X)

.18

.18

.18

.17

.17

176

3.1

*F^e
(X)

1.7
1.7
1.7
1.7
1.7

^* ̂7

^A

0

M̂ â
*(PPB)

300
310
310
300
300

^in^*
^A

2

*Hn
*(PPB)

310
300
310
310
310

^308
^•
2

Ĥ â
*(PP^B)

1̂ 30
ISO
1̂ 30
1̂ 30
130

130
*^Q

0

*N^a^
*(PPB)

110
100
110
100
100

104
*^c

9

*Mn
*(PPB)

740
740
730
740
740

742
^•
6

^Ml
(PP̂ M)

^32
3̂ 3̂
3̂ 3
33
33

32 8
^4

1.4

111
*(PPB)

30
29
29
29
29

29 2
^4

1.3

^Mi
*(PPB)

*<2
*<2
*<2
*<2
*<2

^(2
^A

0

^Ml
*(PPB)

*^O*^
*<2
*<2
*<2 *•*
*<2

*^Q

*Q

0

^•1
*(PPB)

27
28
28
27
27

27 4
*^c

2.0

*Pb
(PPM)

27
27
26
27
26

26 6
^•

2.1

*^Pb
*(PPB)

26
26
27
27
27

26 6
^•

2.1

*Pb
*(PPB)

3.6
3.7
4.0
^3.7
3.7

3 74

4.1

*Pb
*(PPB)

4.4
4.4
4.4
4.4
4.4

^4 ̂A

0

*Pb
*(PPB)

39
42
43
41
41

*^Al ̂9

^9.6

*f*
(PPM)

84
82
84
86
86

•̂ A *̂ i
*^« ̂7

2.0

*f*
*(PPB)

78
84
81
81
78

80 4
^9 *•

^3.1

*^?*^
*(PPB)

4.0
4.0
4.0
4.0
4.0

4 0

0

^V^
*(P^PB)

*<2
*<2
*<2
^a
*<2

0

^V^
*(PPB)

49
49
49
49
49

0

*Zn
(PPM)

38
38
38
38
38

*^• *^•

^(^I

0

*Zn
*(PPB)

43
66
66
6̂ 9̂
69

69 4
*^K
.8

*Zn
*(PPB)

.7

.7

.7

.7

.3

^1 ̂f^t^)

4.9

*Zn
*(ppa)

9.0
4.̂ 6̂
4.6
4.6
4.6

^A *^£^•

.18
3.8

*Zn
*(P^P^B)

80
80
81
80
80

.3

.6

'̂Coe^ffici^e^nt of ^variat^ion.
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*T^ab^U ̂2. ̂- *^An^al^y^il^i *ot *^i^c^dl^a^cnt *^it^and^ard ̂an^d *r^«pllc^«t^« *^i^cdl^a^tnt *^•^••plc^t-^Co^ntlnu^«^4

^{••^p^i^t
*•^t^a^ad^a^r^t(̂ X) (PP̂ M̂ ) *(PP̂ «̂ )

*Cr
*(pp^a^)

*Cu
*(pp^«)

^•1
*pp^a) *C^»

*Za
*(pp^a^l

*^H12^-19KX-2^-^4

*^C^T(X)^'^-

.90
.̂ 90
.90
.90
.90

.90

^230
230
230
230
230

.13

.12

.12

.12

.13

230 .124
0 .00̂3
0 ̂ 4.^4

^6^*
72
71
74
•9

71
2.12
3.0

14
13
1̂ 3
14
14

14.4
.̂ 3

3.̂ 8

4̂ 30
460
*4^tO
4̂ 30
4̂ 30

434

32
31
31
31
32

31.4
.̂1
1.7

27
27
27
23
27

26.̂ 6
.̂ 9̂
3.4

100
110
110
100
110

106
3
2

66
66
6̂ 8̂
68
66

66.8
1.1
1.6

*S^u^p^Xi
*^•tan^da^r^t

*^A^l^
*^(^I)

*Cd *.*
*^(PPB^)

*Cr
*^(P^P^M)

*C^u^
*^t^t^em^}

*r^«
*^(Z)

*M^a^
*^(PP^B^)

*^•1
*^(pp^a)

*Fb
*^(pp^a^)

*f
*^(PP^B)

*Za
*^(PP^B^>

*OC140-̂ 39X̂ B-10 4.00
3.90
3.̂ 80
3.80
3.80

200
200
200
200
200

.13

.13

.14

.14

.1̂ 3

*CW(X>^>

3.86
8.9
2.3

200 .138
0 .008
0 6.1

72
7̂ 3̂
73
73
73

74
1.4
1.9

19
19
18
19
19

18.8
.̂ 3
2.4

6

380
390
^380
^370
370

378
8
2

37
36
38
38
36

37
^1^
2.7

23
26
23
27
28

26.2
1.3
3.0

130
130
120
130
120

126
3.3
4.3

76
76
80
78
73

77
2
2.6

^'Coefficient of ^v^ari^a^tion.
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Anal̂ ŷ tical precî siô n ̂ wâ s deter^mined b̂ y periodically analŷ zing repl̂ icat̂ ê

*aliquots taken frô m a ^single sample. Coefficients of variation shô wn in

table 2 indicate that the standard dê viation is typically less than 10 pe^rcent

of the mean value^, ê xcept for concentrations at or near the detection limit of

the method.

To maintain our internal quality control and to provide typical ŝ ample

material for *interlaboratory comparisonŝ , four sediment standards representing

different *eextural types ^were prepared from large samples of Georges Bank

sediment. The levels of trace metal^s are being ê stablî shed by several

analytical methods. Splits of these materials are available to thô se

interested in crosŝ -calibration studieŝ .



*^m^o^s^i

*^J^L/j^k

*^R/^U ̂ c^a^r^e *^/^»^#^y

^m^o^t

*^O^C^&^9^A^/U^*

*^J^J/^UL

*^J^V^r^iy *^*^/^-^i

*^^^l^^^*^«^-

*/^*^>^//

*^C^/^S^6^JL

*^0^C/^2^& *^t^f/^/^> *^OC^,^e^j9^*^i^U^<^i *^S^U^l^.

*^O^C^'^So *^f^i/^U *^* *^A^l^a

*^oc *^- */^«



*^C^f^i *^a^*

*^7^1^-

*^8^0-^4^-^2^*

*- *•^•
*^-.-. *•.•^>^>^'

*^£^*^-^•/-^.^*/

*•^§^*^-^•^£^-^•/ *^»^*^-^•^*^-^/^/
*^— *..... *-

*s *r
*..

*•^!^-//-//

*"sr

*^s^r *.
*^, *^f *^*-//^-^/^!

*^sr
*^4^7 *^J^1^-^C^7^-^//

*^JS^J^L *^-/^/^-^/^'

*•^-



Depart^ment of Interior to File Type 144 Specifications

The input data consists of several files^, in t̂ wo si^milar 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,^/^D, *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.

All 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 f^ields 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.



-2-

*Input *(DOI) Bytes

30-35̂ , Date of Observation

Data Cards (follow^ing File *I.D.
data card) ̂ with any Infor^mation
desired by originator. Each card
has text only *1n bytes 23̂ -77.

Output *(FT144) Bytes

Record Type A*

1-3^, Code *̂ = 144

4-9, File *I.D.^, four nu^mber field
with *TT *1n bytes 4 and 5. This
number should be read *1n 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 *1n *J for̂ mat). End survey
date will be added during pro-
cessing, in bytes 39-44. The first
station of each cruise for start,
last station for end date.

45-59, Investigator, Code *^= ̂Michael
*Bottner

60-74̂ , Agency, Code *= Interior *Dept.

Record Type *T*

1-9, as above

10, Code ̂- *T, These text records
created o^nly when record type A 1s
generated.

23-77, Text as included on data
cards. The field numbers (bytes
23-48 in station text records) are
explained herein.

**Th1s record type created whenever Input bytes 1-4 changes.



-3-

*Input *(DOI) Bytes Output *(FT144) Bytes

Record Type *T *(con't)

"The first few characters to the
left of the dash represent the
originator^'s cruise nu^mber. 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 ta^ken
at each station for trace ̂ metal ana-
lysis. The notation *"BL1 Indicates
a blended composite sample made up
of equal weights from each of the
three replicates. Field numbers
end^ing ̂ w^ith 'X1 ^Indica^te that ana^l^y-
ses were performed on the fraction
of sediment finer than 62 urn.

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

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

Record Type *C*

1̂ -9, as above

10, Code *= *C

11-14, *^NODC Station 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 *1n two steps. To obtain
minutes multiply value by 60 and
divide result by *106^- *^™e ̂I^nteger
portion is the minutes and the
remainder is to be used for calcula-
tion of seconds, which proceeds
exactly as above. The seconds
result should be rounded.



-4-

*Input *(DOI) Bytes

45-54^, Longitude, *F10.6 format,
wit^h hemisphere equal ^west when
negative and east when positive.

30,35, Year, month, day

^2-27, Originator^'s Identification

59^-63, ^Water Depth In For^mat
*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 pr^oceeding blank. These
fields must.be present or station
Is re^jected.

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 1s to fixed
portion of text record.

49-77^, "See explanation *1n 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

16̂ -19, Round to whole meters

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



-5-

*Input *(DOI) Bytes

*^*^* ̂ &^

^&

*o *^>^- *^<

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
fo^urteen para^meters. The format
and byte locations for these are

*^*Al-71-75^, *F5.2
*B^a-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, *F7.0
*Ni-127-132, *F6
*Pb-134-139, *F6
*V- *141-146, *F6

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 *^^

42-43, Compare bytes for *VV, H^OC 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 *'F1
record.

*Zn-148-153, *F6
*Cl-155-159 *F5.1
*(Cl-155-158,F4^!l) *oe *13 *parameter *file
*OC-161-165^.F5.2
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*Input *(^DOI) Bytes

76̂ , 93̂ , 100, 107, 113, 119, 133,
140, 1̂ 47, 154, 160, one character
*(L) trace field for preceding
parameter.

Floating point Inputs *1n *pp^m^
except *Al and *Fe ̂ which are
given *1n parts per hundred.

Output *(FT144) Bytes

Record Type *F *(con^'t)

3̂ 2, 49, 66, measure^ment code *= *B

33, 50, 67, Trace field, code *= *L*
*(L) *1f *L exists on input with
associated parameter.

3̂ 4-37, 51-54, 68-71, Transfer up to
four significant (left-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.
*\
^-38-39, 55-56, 72-73, Sign and expo-
nent. Since all concentrations are
written as an integer value the
input location of the decimal point
determines the sign and exponent on
output. If input 1s 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
will 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 nu^mber, increment
each output record by one.

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



Parameter

Alum^inum *(Al)

Barium *(Ba)

Cad^mium *(Cd)

Chromium *(Cr)

Copper *(Cu)

Iron *(Fe)

Mercury *(^Mg)

^Manganese *(Mn)

Nic^kel *(Ni)

Lead *(Pb)

Vanadium (V)

Zinc *(Zn)

Chlorine *(Cl)

Organic Carbon *(OC)

-7-

*Appendlx 1

Code

*S7429905

*S7440393

*S7440439

*S7440473

*S7440508

*S7439896

*S7439976

*S7439965

*S7440020

*S743992^L^

*S7440622

*S7440666

*S7782505

*T7440440



*t^l.S.. .DE^PART^ME^NT *^<^?F ̂ TH^E I^NTERIOR.

*. ̂ ^^GE^OLOGICAL. ̂ SUR^VE^Y

*THE *^G^EORGES *BA^NK *^MONI^TORIN^G^' *^PRO^GRA^M:
*• *' *^* *' *'•••',•''. *'••^'..•

*^'.;.." *^:' *^A^NALY^S^IS *^OF *^t^R^AC^E *^-^M^E^ltA^LS^^1 *^-
*^* *^o *^'•.-•^"^.•'". *. *'.•^..^'^-. **^"

*I^N *'BOTTO^M *.SEDIMENTS *.D^URING *^-^TH^E^- *SEC^OND *^YEAR^' *.

*. *" *^$'^•^' *H. *^> *Bo^th^rie^r^, *R. *: *^R^. *Rendigj^s, *^.E^^^r^n^a *Ca^mpbel^l^, *. *^,.

*:^%M. *W^i *'Dbugh^t^en^, *.C..^-.M. *Paf^me^nte^r^, *M. *J^.^. *. *Picker *ing *^t*^

*R^> *^-G^^jci^i^h^nso^^^j^.^-and' *J. *'R^r *.Gi^lli^i^s^bti *, *' *^,': *-•

*^De^te^r^aber ̂ 1^,^'

*. *. *• *. F̂inal'report ŝub̂ mî tted̂ -̂ to t̂ he
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.̂The anal̂ ysis of tracê -̂ metal data discû ssed in this report identifies the

general trends that exist both in time and space since exploratory drilling of

any kî nd began on Georgê s Bank. The data have been entered into a computer

data base for retrieval and also have been listed on magnetic tape.

N̂avigation data for each ŝample analŷ zed for chemistry are compiled in

ap̂ pend̂ ix t̂ ables *1A and IB.

FIELD SÂ MPLING Â N̂ D SAMPLE PREPARATION

Specî al ̂step̂ s were tak̂ en' to min̂ imî ze contamination of ̂sedimê nt ̂samplê s at

sea.. ̂ The samplê s for chemical analyses ̂ were collected ̂ with a *̂ Q.̂ l̂ -̂ v̂ r stainless

steel Van Veen grab sampler with teflon coating' on*. all surfaces in ĉ ontact

with ^sediment. A polyethylenê -coated cable was used to lô wer the grab to the

sea floor. Upon recovery of a samplê * the overlying .water was siphoned off

with a glass tube ̂ and the upper 2 cm of material were: (1) collected ̂ with a
*\

*noncohtaminating utensil; (2) placed in an acid̂ -washed polyethylene container;

and (3) frozen until analŷ zed. Because individual grab samples were

*subsampled for both *trace-^^metal and hydrocarbon analyseŝ , the grab sampler was

rinsed ̂ with distilled *methanol and *hexane before each use.

Sediment corê s were collected on other *USGS cruises in the study area

with .a *hydraulically damped gravity *corer similar to the one described by
*.^^^\

*Pamatmat (1971). This apparatu^s ̂hâ s a slow rate of penetration controll̂ ed by

a water̂ -filled piston and ĉ ollects cores as long as 70 cm (in mud) with

minimal disturbance of the sediment. ̂ .Cores containing the undî sturbed water̂ -̂

ŝediment interface were collected in thin-walled fiberglâ ss core barrels and

were frozen after collection. The samplê s were later extruded^, thawed^, and

cut into *1-cm sections for analysis.



Tĥ e depth distribution of m̂etals was al̂ so determined on sâ mplê s removed

in *2-cm depth .intervals from grab samples*•

In'the laborator̂ ŷ , the samples ̂ were thawed̂ , homogenî zed̂ , and *subsampled

under a particlê -free hood. *Allquots frô m individual grabs and sample blendŝ ,̂

made up of equal weights from the individual grabs, were ̂..separated for

chemical and *textural anal̂ yses. Sâ mples for chemical analyses were dried to a

constant weight at *70°C in an oven with teflon̂ -coated surfaces and a filtered

nitrogen atmospherê . D̂ried -̂samples were ground in an *:agat̂ e grin̂ der â fter

shell or ŝediment .particlê s larger tĥ â n 2'̂ m̂ m were *rem6ved. Drill cut̂ t̂ ings,

identified, by their angular edges' and unusual color̂ , were not removed. These

samples are referred to .as bul̂ k sediments *(undifferentiated with respect to

sî ze) throughout this report̂ .

To maximî ze the analytical resolution in identifying drilling mud

components, sand and coarser material were removed from ̂selected ̂sâ mpl̂ es.
^V

Distilled water was used to wash the silts and clays through a nylon sieve
*i

with *60^-^ym openings. The resultant slurry was dried in a teflon̂ -coated oven,

then ground and analŷ zed by the same method^s used for bul̂ k sediments.

Corrections were made for the weight of salt contributed by the interstitial

water.

The^- field *• numbers *. (for ê xample, *M06-13-00-G and *MQ7-05̂ -28-BL) that

identify samples in each data table have ̂-the following code. T̂ he first three

cĥ aracters indicate the cruise number; *M0̂ 6 stands for monitoring cruise 6.

The station number appears after ̂the first dasĥ . In the examples given, 13-00

is a ̂ station in the regional sample array; station 05-28 is one of the sitê -̂

specific stations around regional station 5 (see fig. IB). A single alpha

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

tâ ken at each station, for trace-metal analysis. Alternatively^, the notation



*BL ̂at the end indicates a blended co^mposite ̂ 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 û r̂ n.

GRAÎ N̂ -SIZE ANALYSIS TECHNIQUES

*Textural anal̂ yses were performed on wet sediments to avoid the formation

of clay aggregateŝ . Homogen̂ î zed samples were wet sieved using a *^-dispersant

(5 percent *Calgon) through a *63̂ -̂ ŷ m .sieve to remove silt ̂-and claŷ * T̂ he coarse

fraction (containing shells' if prê sent)̂ - was dried̂ ,̂ 'weighed, and then ̂ -̂ sieved

through a *2-mm screen to remove, the gravel̂ , which was not further^-si^zed^. ̂-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 (mean̂ , median^, standard deviation^, etc.) were
*^\

determined by the method of moments *(^Krumbeln and Petti^John, 1938). All

*textural data are exprê ssed in phi *(^$) units which are defined as *-log^-D where

*D is the grain diameter in mm.

*. Samples obtained from sediment cores and sediment trap̂ s were not analyzed,

using the rapid sediment analyses because of insufficient sample size. These

samples were passed throuĝ h .a sequence of sieves. The percentage of the mâ jor

*textural classes was determined *gravimetrlcally. *Textural 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 L̂aboratories, *̂ Reston, *Va.

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



bariu^m *(Ba)^, cadmium *(Cd), chromium *(Cr), copper *(Cu), iron *(Fe), lead *(^Pb)^,^

.m̂ anganese *(Mn)̂ , mercur̂ y. *(Hg), n̂ickel *(Ni), vanadium (V)̂ , â nd ẑinc *(Zn)̂ . The

various procedurê s emplô yed in each of the â nalyses are de^tailed belô w and

summarî zed in table 1.

Preparation of stock solution ̂A

Approximately 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

*HCIO^^, 5 ̂ ml of *H^NO^^, and 15 ml of *HF at approximately *1^40°C. The ̂ covers were

removed̂ ,, and the *• temperature was încreased to between 180° and *190°C, first

producing *' fumes of *HClÔ i and then evaporating the solution to *dryness. T̂ he

residue was dissolved and ̂-di^luted to exactly 25 ml with 8 *^N *^HC1. This
^• *•

solution is referred to as ̂ stock solution A. *.

Two blanks containin̂ g all reagents were analŷ sed along with samples. All

reagents were analŷ zed for contaminants prior to use^, as .is always
*^\ *•*

necessary. The Canadian reference sediment standard *MESS-1 was analŷ zed in

each set of samples. A ̂ series of solutions was prepared that approximated the

concentratî on levels expected in the samples and was used as the standard in

calibrating the inductively coupled plasma (̂ TCP̂ ) spectro^meter and atomic

absorption *(AA) ̂spec*trophotome*ter.

Preparation of stock solution *B

Stock solution *B wâ s 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 solutî on was vigorously agitated by an automatic

^shaker for 6 minutes to extract iron. T̂ he layers were sepa^r^ated, and the

extraction 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 *^t^f *HC1.



*^(£] *L^«^o^»^e S^ol^a ^4^2 Trac^t^s (S^old)
^a *^» *^»o

*^40^»^H-

^72

*FIGURE *^I^A *. R^egional array of s^ampling ^stations. ^Site^-specific array in block 312
is centered at statio^n 5.



*^Ui

FIGURE IB.

*LO^NG^S^H^EL^F

*^SITE^N^SP^ECIF.IC SA^MPLIN^G^/PLAN

Site^-^spec^ific sa^mplin^g ̂ array *ar^pund regional station 5 (block 312).
Stations 5^-7^, 5-13^, 5^-15, 5-17^, 5-19, 5-21, 5-23,.5-24, 5-26^, and 5-27
are .secondary stations (of lower prio^ri^ty)*. and have not been analyzed
ro^utinely. *^. *.



T^abl^e *^4A. ̂ - *Che^ale^«l *^«n^«l^y^»ei of *^«edl^aent-tr^»p ^•^••p^le^a co^ll^ecte^d b^e^fore dri^llin^g *^b^«g^»^n *(B^othn^ar *^an^d.oth^er^t, 19^8^2)

Mea^n
*St.da^v.
No. of ̂ an̂ al̂ ŷ sê !

*A^l
*^(Pl^»)

3.04
.79.

13

*Ba
*(PP^»)

225
66
13

*Cd
*(P^P^«)

0.26
.28
2

*Cr
*(PP^»)

71
13
13

*C^u
*(PP^«)

19
10
13

*H^g
*(PP^»)

0.044
.009

13

Fa
*^(Z)

1.9̂ 4
.40

10

Ha
*(PP^-)

466
130
13

^Hi
(PP.̂)

39
.15 *̂ '•
13

*Pb V
*(PP^«) *(PP^»)

36 *' 82
10 28 *•
12 -̂13

*^Z^n
*(ppai)

132
124
13

Table *4B. ̂ - *Che^alcal' *analyaea ̂ o^f *aedl^a^e^nt-trap *aa^aple^a collect^ed ^a^fter ^drillin^g b^e^g^an

Fiê ld no. L̂ab no. *Al
*(PP^»)

*Ba
*(PP^»)

*Cd
*<PP^")

*Cr
*(PP^«)

*Cu.
(PP̂.) *(p^pm)

*Fe
*.^- *(Z)

*Hn
*(PP^-)

^Hi
*(PP^»)

*Pb
*(ppa)

V *Zn
*(PP^«) *(PPB)

*Lydonla Canyon: drilling i^n *progr^eaa *• *' *.
*ST222-0-15^1 *V-2Z12^48 ̂3.^91
*ST301-O-4 *Ŵ -221249 3.78
*ST403̂ -0-20 *W-221285 3.20
*ST̂ 536-0-2 *W-221271 3.54

1 *ka *weat of rig: drî lling in
*ST424-0-4 *.Ŵ -2212̂ 51 2.73
*̂ .ST424-4-7 *̂ Ŵ -22̂ 1252 2.52
*ST424-7-10 *Ŵ -221253 2.98
*ST424̂ -10̂ -15 *Ŵ -221254 3.11
*ST424̂ -1S-17 *' *W-221255. 3.34
*ST424̂ -17̂ -20.5 *Ŵ -221236 3.40

6 *k^a *eaat of rig: dr^illing ̂ in
*5T426-0-4 *W-221257 2.24
*ST4 26-6-8 *Ŵ -221258 3.09
*ST426-12.5-15 *Ŵ -2212S9 3.07

^Rig alte^r *poat drilling
*ST501C-W 1̂ *W-2212̂ 60 2.96
*̂ ST502-0-4 *Ŵ -221261 *. 3.24
*ST502-4-8 *Ŵ -221262 3.48
*ST502-8-12 *Ŵ -221263 3.42
*ST502-12-14 *W-221264 3.18
*STS05C-̂ W *̂ W-221265 3.49

^304.2
266.5
260.0
274.2

*progreaa
17̂ 83.6
1889.1
1152.9
771.8
1224.5
551.7

*progreaa
407. *0̂ \
482.4 ̂ Â
378. *\̂ J

1023.5
802̂'. 7 *.
721.7
756.7
1070.5
1070.9

0.08
.05
.09
.16

.39

.38

.45

.18

.17

.22

.51

.35

.45

1.08
.30
.55
.41
.42
.14

52.1
47.7
40.0
45.7

*^'

40.4
37.8
40.9
40.3
44.5
51.7

27.5
44.5
40.2

24.2
44.0
43.8

*̂ ' 43.9
40.0
49.8

10.9
17.8 *̂ '
14.0
16.0

11̂ .7
8.9
9.4
11.1
13.6
16.4

10.2
11.1
11.8

24.2
23.3
20.6
19.3
14.1
18.7

0.05
.04
.03
.03

.04

.03

.04

.03

.03

.03

.02

.04

.03

.04

.05

.10

.07

.04

.03

2.50
2.33
1.90
2.06

.2.14'
2.14

*̂ ! 2.36'
2.30
2.60
2.70

1.73
2.47
2.48

2.10
2.46
2.38
2.56
2.35
2.61

348
*. 444
240

• 366

34̂ 3
290
310
337
445
481

*. 275
346
449

253
^^867
760
622
459
.237

1 *ka *weat of rig: *poat drilling. *. *•
*ST506C-W *W-221266 2.30
*STS08C-̂ W *Ŵ -221267 3.47
*ST510C-W *̂ Û -221268 1.98

767.4
1165.3
626.0

.73

.21

.03

26.9
48.3
26.1

13.6
19.8
10.4 *.

.03

.04

.02

^'1.71
2.60

• ^1.46

230
198
250

.31.5
27.8
18.0
17.1

*.
14.3
12.6 *'
.16.1.
12.7
18.6
17.6

11.2
*. 13.6

15.4

5.4
24.6
23.2
22.̂ 6
13.3

*. 27.4

*3.81

24.8
10.4

32.6
33.3
26.0
28.6

34.3
.30.2
27.3
30.0
39.6
64.6

'25.4
30.9
36.6

18.3
46.6
46.4
43.9
31.8
43.6

30.7
44.6
'26.1

66.3 65.2
53.3 64.4
44.0 46.0
41.1 62.8

42.8 89.2
45.
54.
55.
59.
69.

34.
56.
59.

5.
62.
61.

74.3
62.0
57.6
73.0
89.2

76.3
56.9
100.4

121.2
79.0
86.3

61.0 74.5
56.5 69.4
71.0 72.2

*^•'
11.5 211.0
64.5 74.4
23.0 35.3

6 *ka *eaat of rig: *poat drilling *^v *. *.
*ST513C-W *Ŵ -221269 3.28
*ST51̂ 5C-W *Û -221270 3.28

625. *8̂ -̂ Â
610.6. *̂ }

.14

.11
43.2
45.2

12.4
15.8

.04

.03
2.38
2.37

328
226

11.2
21.5

37.2
33.9

41.7 76.0
66.7 79.2

*. *^»
*̂ *Depth interval (ĉ m) î n *aediaent̂ -trap *â â aple.
*ZW - whole *aedl^a^ent trap hô mogenî zê d before *an^al^yala.



T^able 5. ̂ - *Che^alc^«l *^«n^«l^y^«l^« o^f CO^M *^»^«^mpl^e^» ̂ and ̂ gr^ab *i^«^apl^«^« *iub^«^cctlo^n^«d In *^i^«quen^fi^«l ^depth In^t^erv^al^*. D^epth
*̂ lnterval̂ ( In *c

*.
Field
^no.

Station 5-1
*OC122-64-01
*OC1 22̂ -64-02
*OC122-64-03
*OC1 22-64-04
*OC122-64-05
*OC122^-64^-06
*OC122-64-10
*OC122-64^-20

^Lab
• no.

*^W-220589
*V^-220590
*W-220591
*W-2205^M
*^W-220593
*^U^-220594
*U^-220S9S
*W-220596

*•^t *^!•

*Al
*^W

0.24
.22
.21
.23
.26
.29
.19

• .22

^given at

*Ba

180.0
43.0
32.0
37.0
36̂ .0
57.0
22.0
41.0

Station 5-1 fine fraction
*OC122-64XO-1
*OC122-64X1-2
*OC1 22-64X2-3
*OC122-64X3-4
*OC122^-64X4-S
*OC122-64X9-10

Station 5-4
*OC122-62-01
*OC122-62-02
*OC122-62-03
*OC1 22-62-04
*OC1 22-62-05
*OC1 22-62-06
*OC122-62-10
*OC122-62-15

Station 5-10
*OC122-63-01
*OC122-63-02
*OC1 22-63-03
*OC122-63-04
*OC122-63-05
*OC1 22̂ -63-06
*OC1 22-63-10
*OC122-63^-14

Station 5-18
*OC 1 2 2—3 7—01
*OC122-37-02
*OC122-37-03
*OC1 22-37-04
*OC122-37-05
*OC122-37-06
*OC1 22-37-10
*OC122-37-22

*W-222018
*W-222019
*W-222020
*W-2^2^2021
*W-222022
*W-222023

*^H^-220573
*^W-220574
*^H-220S75
*W-220576
*^U-220577
*^H-220578
*^W^-220579
*W-220580

*W-220581
*W-220582
*W-220583
*W-220584
*^W-220SBS
*W-220S86
*^W-220587
*W-220S^88

*W— 220565
*W-220566
*^W-220567
*^W-22056B
*^W-220569
*W-220570
*W-220571
*W-220572

3.34
3.92
4.15
3̂ .95
4.26
3.13

.31

.24

.22

.22

.21

.21

.25

.20

.35

.25

.24

.22

.23

.24

.25

.26

.30

.31

.30

.31

.32

.'33

.44

.32

• 7030.
3528.
1070.
844.
727.
434.

70.0
47.0
42.0
38.0
30.0
31.0
31.0
25.0

55.0
39.0
35.0
31.0
32.0
30.0
31.0
32.0

53.0
54.0
61.0
59.0
40.0
37.0
40.0
38.0

end of field nû mber
•

*Cd *Cr *• *C^u^
*(ppm) *(ppm) (pp̂ .)

*<0.02 5. *<1.0
.03 4. *<1.0
*<.02 4. *<1.0
*<.02 5. *<1.0
*<.02 5. *<1.0
*<.02 5. *<1.0
.03 5. *<1.0
*<.02 4. *<1.0

*.
.51 59. 17. *.
.20 65. 28.
.19 62. 24.
.18 59. 24.
.21 60. 23.
.17 36. 29.5

*<.02 .0 *<1.0
*<.02 .0 *<1.0
.07 .3 *<1.0
.05 *• .0 1.9
.32 .5 *<1.0

*<.02 .0 *<1.0
*<.02 .0 *<1.0
.07 .5 *<1.0

.03 .3 *<1.0 *.
*<.02 .0 *<1.0
*<.02 .0 *<1.0
*<̂>02 .0 *<1.0
*<.02 .3 *<1.0
*<.02 .8 *<1.0
*<.02 .5 *<1.0
*<.02 .5 *<1.0

*•^f ̂1^1^9 ̂9 *^\ *^£^\ A*^%^«^U^* *•^.• *^J *^%1^«^O

*<.02 2.3 *<1.0
.05 2.3 *<1.0
.08 2.8 *<1.0
*<.02 3.0 *<1.0
.17 2.3 *<1.6
.05 7.0 *<1.0
.̂03 2.5 *<1.0

*Fe
(̂ X)

0.39
.37
.37
.38
.47

*. .34
.49
.62

•
2.62
3.27
3.48
3.27
3.51
3.65

.40.

.35

.35

.41

.35

.37

.40

.40

.43

.39

.43

.40

.38
.̂ 4̂ 0
.42
.40

*,
*i ̂a.̂ 1̂ 0̂
.16
• 16
.16
.16'
.17
.27
.12

•

^Kg
*(ppm)

—• —

—
— *.*^_ *•

—
—

.06

.06

.07
*̂ ' .04
.05
.09

—
—*^_

—
—
—*^__

—
*^_
*^_
*^_

— *^^*^_

—
—
—

*^^^»
^—
*__'
*_
*_^_ *.
*^_
*^r-

•

*Mn.
*(ppm)

340
.240
200
200
420
790
200
400

2026
1830
1606
2315
3134
7646

*^*^200
180
140
260
150
190
130
120

280
290
.280
210
180
160
*. 56
46

*J^L^Z^O

80
53
30

• 33
33

13̂ 2
47

•

*. *• ̂Ml *^'*^
*(PPm)

*<2.0
*<2.0
*<2.0
*<2.0
*<2^.0
*<2.0

*. *<2.0
*.<2.0
*^f

32.2
•32.7
^34.8

• 40.8
50.1

*..64..^1. *:

*.^-
*<2.b *^'
*•<2.0

*' *<2.0 *•
• *<2.0 *•
*<2.0
*<2.0
*<2.0

*. *<2.0

•
*^\2.0
*<2.0
*.<2.0
*<2.0
*<2.0
*<2.0

*'• *<2.0
*<2.0

*..

*<2.0
*<2.0
*<2.0

• *<2.0
*<2.0 *'
*<2.0
*<2.0.

*^Pb
*(ppm)

5.
4.
4.
4. *'•

*. 5.
5.
4. *.
'3.

51.
35.
34.
44.
60.2
73.0

• .8
.̂5
.0
.8
.3
.8
.8
.5

.5

.3

.5

.1 *'

.3
5.9
4.6
2.9

^* ̂1
*^J^* *^*•

3.4
3.3
3.3
3.0
3.1
3.5
1.8

V
*(ppm)

11.0
9.5
10.0
11.0.
14.0
17.0
15.0
19.0

71.5
70.6
75.0
83.1
86.5
93.8

9.5
9.5
10.0
13.0
9.5
10.0
10.0
9.5

•
12.0
11.0
13.0
13.0
12.0
12.0
13.0
11.0

*<2.0
*<2.0
*<2.0
*<2.0
*<2.0
2.5
*<2.0

*Zn
*(ppm)

6.
4.
4.
4. *,
5.
6.
4.
4.

143.0
95.4
81.7
83.1
116.6
93.8

5.8
4.4
^5.0
4.4
.0
.8
.0
.4

.6

.4

.4

.4

.4
• .0

.0

.0

^**^• *^D
.8
.8
.6

*< .0
.4
.6
.4



*T^»bl^« ̂ 9. - *Ch^«^u^lc^«l *^«n^«l^yil^« o^f ̂ -cote *^•••plei *^«n^d gr^ab *^•••ple^t *^tub^i^ae^tione^d i^n *^tequen^tl^*^! depth In^t^erv^al^*. *^P^«pth
in̂ terv̂ al̂ . In e^m, *̂ !•

*.
Fî el̂ d Lab *Al
no. nô . *(̂ Z)

S^e^c^tion 16
*OĈ 122-36-B-01 *W-̂ 220557 0.38
*OC122-36-B-02 *̂ -W-220558 .̂ 29
*OC122-36-B-03 *W-220559 .27
*OC122-36-B-04 *W-220360 .27
*OC122-36-B̂ -05 *̂ W-220561 .̂ 27
*OC122-36-B-06 *̂ W-220562 .27
*OC122-36-B-̂ 10 *W-220563 *. .̂ 3̂ 4̂
*̂ OC122-36-B-22 *U-220564 .32

N^ear ̂ s^t^ation *7A
*OC130-^2^x^6:-^5 *W-222029 ̂4.32
*OC130-2X2-4 *Û -222030 4.66
*OC130-2X4^-6 *W-222031 ̂'4.76
*OC130-2X6-̂ 1Q *̂ Ŵ -222032 5.05
*OC130-2X10-13 *̂ W-222033 4.69

6 *ka north ̂of ̂st^ation 5̂ -1
*^~OC130-3AX2-10 *W-222034 ̂3.34
*OC130-3A2̂ -10 *̂ U-222024 .26
*OC130-3DLXÔ -2 *W-222037 2.80
*OĈ 130-3BX2-10 *Ŵ -22203̂ S 2.21
*OC130-̂ 3B2-10 *W-22202S .22
*OC130-3CX2̂ -10 *W-222036 2.86
*OC130-3Ĉ 2-10 *Ŵ -222026 .24

6 ̂k^m *aouth o^f *atatlon 5-1
*OC1̂ 30-4Â Z-10 *t̂ f-222027 .81
*OC130-4AX2̂ -10 *W-222038 4.29
*OC130-4B2-10 *W-222028 .62
*OC130-4BLXO-̂ 2 *H-222040 .91
*OC130-4BX2-10 *̂ V-222039 .25

45 *̂ k̂ a *eoutĥ ueat ô f *atatlon 5-1
*M̂ 0̂ 9̂ -1̂ 9-00̂ -CXO *W-Z2̂ Ẑ 0̂ 41 .9̂ 5̂
*H09̂ -19-00̂ -CX2 *U-222042 .02
*M09-19-00-CX4 *W-222043 .96
*M09-19-00̂ -GX6 *H-222044 .04
*H09-19-00-CX8 *W-222045 .03

43 *̂ k̂ a *aoutĥ weet of *atatlon 5-1
*M09̂ -19-00-HXO *U-Z220̂ 46 .̂ 54
*M09-19-00-HX2 *W-222047 .72
*M09-19̂ -00-UX4 *W-222048 .84
*K09-19-00̂ -HX6 *W-222049 .73

^given a

*Ba
*^<PJ^»

210.
• 110.

59.
33.
36.
31.
^36.
29.

25̂ 1.
251.
237.
234.
218.

414.
94.
381.
294.
66.
450.
54.

*. 130.
650.
89.
916.
595.

288.
244.
230.
234.
233.

^274.
236.
230.
220.

*t en̂ d of field *nu^aber - *( ĉ ontinû ed)

*Cd *Cr *Cu *Fe *Ĥ g *Hn *. .̂ Hi *Pb *. V *Zn
*̂ ) *̂ (PPB) *(PP̂ B) (pp̂ .̂ ) (̂ X) (̂ PP̂ M) *̂ (ppa) *(pp̂ m̂ ) (̂P̂ Û B) *̂ (PP̂ B̂ ) *(PP̂ B)

0 *<0.02 3.3 1.7 0.23 —̂ 150 *<2.0 3.5 2.5 12.0
0 .03 *<2.0 *<1.0 .14 —̂ 75 *<2.0 4.2 *<2.0 4.4
0 .05 *<2.0 *<1.0 .13 —̂ 16. *<2.0 .3.4 *<2.0 4.4
0 *<.02 *<2.0 *<1.0 .11 —̂ ĈO *<2.0 3.1 *<2.0 3.7
0 .03 *<2.0 *<1.0 .12 —̂ *' 21 *<2.0 3.̂ 5 *<2.0 4.4
0 .04 *<2.0 *<1.0 .12 — 26 *<2.0 3.0 *<2.0 3.7
0 *<.02 3.3 *<1.0 .20 —̂ 130 *<2.Q 2.7 *<2.0 5.8
0 .05 *<2.0 *<1.0 .13 —̂ 1̂4 *<2.0 2.1 *<2.0 4.4

9 .19 67.2 22.8 2.40 .06 312 42.0 .43.2 92.3 73.2
9 .23 73.0 26.4 2.32 .07 *̂ ' 327 44.1 36.5 95.7 *. 76.8
9 .31 72.5 27.2 2.38 .03 317 45̂ :3 45.3 98.6 78.̂ 2̂
8 .27 79.8 28.2 2.58 .07 303 50.5̂ ' 48.1 108. 83.3
1 .20. 68̂ :7 27.3 2.51 .04. 316 46.9 '̂ 38. ̂'2 103. 79.6

1 .21 32.6 22.3 3.19 .19 3663 3̂8.2 3̂1.0 92.4 79.6
7 .04 14.1 1.3 .29 .01 141 *' *<2.0 *. 3.8 7.0 4.2
7 .24 40.7 20.4 2.32 .10 2799 33̂ ^ 6.9 63.6 71.3
5 .29 34.4 20.4 2.18 .11 3191 29.5 44.2 61.4 66.3
5 *<.02 3.5 1.2 .24 .01̂ * 9̂̂ 9 *<2.0 3.3 5.0 4.2
2 .39 43.0 24.6 3.07 .̂ 15 6548 53.2 26.6 *̂ ' 98.2 85.9
3 *<.02 *• *<2.0 1.2 *. .29 .01 191 *<2.0 4.0 7.3 4.2

1̂ *<.02 12.1 2.1 .53 .01 '96^- *̂ ' *<2.0 7.2 12.1 10.1
.29 65.0 27.3 *3̂ -.2S .12 442 *• 42.9 82.0 117. 91.1
*<.02 11.1 1.6 .42 ..01 78 *<2.0 8.1 10.1 7.5
..19 55.3 24.3 2.97 .07 405 35.1 33.7 97.1 75.5
.33 62.4 28.3 3.26 .16 397 38.3.83.6 112. 89.3

.10 79.8 22.0 3.16 .07 309 35.̂ 8 2̂ 8.9 99.0 77.0

.16 82.0 23.2 3.06 .07 391 39.1 44.0 103. 80.7

.20 73.9 25.4 3.00 .0.6 369 3̂ 9.1 ̂ 50.8 *. 106. 84.̂ 3̂

.21 76.1 26.9 3.16 .06' 363 3̂ 8̂ ,7 38.7 117. 91.4

.20 80.7 23.7 3.16 -̂'.07 397 42.1 36.2 101. 87.7

.12 75.2 21.̂ 5 2.87 .07 454 *3̂ J.4 *̂ '• 3̂ 9.4 96.7 72.8

.16 70.8 24.7 2.92 .06 416 37.1 30.3 106. 79.8

.25 70.3 25.3 3.00 .06 415 36.9 33.4 103. 80.6

.31 77.7 24.3 3.13 .05 440 38.3 44.0 109. 8̂1.1



T̂ abl̂ e *Ŝ . ̂- *Cĥ ê â iê â l *̂ «n̂ al̂ ŷ »î » ô f cor̂ * *•̂ ••̂ pl̂ ĉ » ̂an̂ d *î r̂ â b ̂M̂ ap̂ lê s *•ub̂ ŝ cê tlonê d ̂î n *̂ »̂ «̂ q̂ uent̂ l̂ «̂ l ̂d̂ ê ptĥ " ̂î n̂ t̂ er̂ v̂ al̂ *̂ . *̂ P̂ ê pth
inter̂ vâ l̂ , ̂ In ê n, la

Field Lab *Al
no. no. (̂ X)

20 *k̂ a *aouthweat of *atatlon 5-1
*H09-20-00-IXO *Hî -2220̂ 30 3.72
*H09-20-00-IX2 *W-222051 4.06
*H09-20-00-IX4 *̂ W-222052 4.23
*H09-̂ 20-00-IX6 *V-2220S3 4.38

10 *ka *aouthweat of *atatlon 5-1
*̂ H09-21-00-1XO *W-2ZZ0̂ 54 4.03
*M09-21-00-IX2 *̂ W-222055 4.27
*̂ H09-21-00-IX4 *̂ H-2220S6 3.99
*M09-21-00-IX6 *W-2220S7. ̂-4.44

*^Blven at

*Ba
*(pp^m)

*. 402.3
420.0
372.0
339.3

552.8
373.9
384.7
287.5

end ̂o^f field *nuabex

*Cd
*^CPPB^)

0.22
.23
^.28
.20

.̂ 19
.23
.̂ 19
.22

*Cr
*^(ppa)

59.6
65.0
66.7
63.6

*"

61.3
62.8
59.8
65.3

-•(continued)

*Ou
*(P^P^»>

19.4
23.0
23.7
23.4

26.9-
28.0
25.6
26.1

*^Fe
*(^Z)

2.83
2.98
3.08
3.11

2.99
^3.07
2.99
3.14

*Hg^-
*(PP«^)

0.07
.07
.06
.08

.09

.07

.07

.07

•

*Mn *'
*(PP^»^>

477
379
346

-353

433
320
313
288

*••

III *Fb V
*(ppa) *(pp^a) *(p^pa)

*. *^. *•
•32.
29.
34.
39.

32.
40.
41.
40.

65.
44.
53.
33.

34.
60.
52.
56.

89.4
107.
114.
110.

•̂ 108.
111.
107.
106.

*Zn
(PP̂.)

74.5
82.7
89.8
86.2

7.9.2
86.8
78.4
^'85.0



Âpp̂ endî x *̂ t̂ m̂ Û m *̂ 4̂ Â . - Chê mî ĉ al *̂ «̂ n̂ »l̂ ŷ «̂ M ô f *̂ •t̂ atlon *bl̂ an̂ di *̂ an̂ j In̂ dî vidû â l *̂ •̂ a»pl̂ ĉ «. (V̂ alû ê * *̂ â ceuî â t̂ * ̂to t̂ wo *̂ *l̂ |nl̂ f*iê â at

0̂ 0

*Fiold Ho. Lab no.

*^W^H-^05-07-BL *V-^419687
*H01-05-13-BL *^W-219688
*M01-OS-15-BL *^W-219689
*K01-05-17^-BL *^W^-219690
*M01-03^-19^-BL *V^-219691
*H01-05-21-BL *W-̂ 2 19692
*̂ MH-05-23̂ -B̂ L *̂ W-̂ 2 19̂ 693
*K01-05-24^-BL *^H-219694
*H01-05-26-B^L *W-219693
*M01^-^05-27^-BL *W-219696

*M03-01-00-BL *^W-219026
*K05-02-00-BL *W-219030
*M05-02-00-C *W^-219027
*M05-02-00-II *W-219028
*M05-02-00-I *W-219029
*H05-03-00^-BL *W-^219031
*H03-04-00-BL *W-219033
*H03-04-^00-C *W-219032
*HOS-04-00-^H *W-219033
*K05-04̂ -0̂ 0-I *Ŵ -2 19034
*^' *H03-03-01-BL *^W-218995
*M05-05-01-^C *W-218992
*H03-03-01-H *W-218993
*H05-05-01-1 *W-2 1̂ 8994
*H05-05-02-B^L *W^-218996
*H03-03-03-BL *W-218997
*H05-05-04-B^L *W^T218998
*H05-05^-^0^5-B^L *W^-218999
*H05-05.-06-̂ B̂ L *W-2 19000
*HOS-03-07-^B^L *W-219001
*M05-05-0^8-B^L *W-219002
*H05-^OS^-09-BL *W^-219003
*M05-05-10-BL *W-219004
HO 5-05-1 *1-BL *W-̂ 21900̂ 3
*H05-03-12-BL *W-219006
*̂ H03-05̂ -13-BL *W-2 19007
*H05-05-14-B^L *W-219008
*H05̂ -05-15-B̂ L *W-2 19009
*H03-03^-16-BL *W-219010
*HOS-03-17-BL *W-219011
*^H05-05-1^8-BL *W^-219012
*M05-05-19-BL *W-219013
*H05-03-20-BL *W-^219014
*^H05-05-21-BL *^W-219015
*H05-05-22-BL *W-219016
*H03-OS-23-BL *W-219017
*H05-05-24-BL *W-219018
*H05-05-23-B^L *^W-219019
*H05-05-26-B̂ L *W-2 19020
*H05-^03-27-BL *W-2 ̂1902 I
*H05-05-28-B̂ L *W-2 19022
*H05-05-29-BL *^H-219023
*K05-06-00-BL *W-219036
*K05-^07AOO^-8^L *W-219037
*H05-08^-00-^DL *W-21903B
*H05^-09-00-B^L *W-219039
*H05-10-00-B^L *W-219040
*^K05^-11^-^00-B^L *^W-21^9^041

*Al
(̂ X)

0.23
.27
.22
.31
.24
.20 *•
.23
.32
.32
.21

.79

.26

.30

.26

.23

.63
1.10
1.10
1.00
.96
.27
.27
.24
.30
.25
.24
.24
.23
.24
.23
.26
.29
.25
.23
.31
.26
.21
.23
.30
.29
.27

*. .27
.19
.22
.21
.27
.36
.30
.29
.22
.26
.95
.8̂8
2.70
.47
.94
1.00
1.20

*Ba
*(PP^»)

29
41
28
33
35
26
35
43
40
33

130
38
43
38
37
84
190
180
190
180
120
120
73
200
120 *.
73
72
61
55

*' 66
84
74
52
47
89
70
45
46
65
58
5̂ 8
57
39.
47
37
49
70
56
50
46
38
140
140
260
4̂ 9
110
100
230

*•^Cd *Ct *Cu
*(pp^«) *(P^PB) *(^DP^B)

*<0.02
*<.02
*<.02
*<.02
*<.02
*<.02
*<.02
*<.02
*<.02
.04

*<.02
*<.02
*<.02
*<.02
*<.02
*<.02
.17 *̂ ,̂ \
.14 1
.15 1
.15 1
*<.02
*<.02
*<.02
*<^.02
.04
.03
.04
.03
.03
.04
*<.02
.05
.08
.06
'.08
.05
.09
.06
*<.02
*<.02
*<.02
'.10
.04
*<.02
*<.02 *•
*<.02
*<.02
.10 *•
.06 *'
.09
.10

^0.0
*. *^O.O

*^O.O
*. *^O.O
*. *O.O
*. *O.O
*. *O.O
*^. *^O.O
*. *O.O

0.0

1.8
1.2

*. *O^.O
*^. *^O.O

1.
*. 1.
.0' 1.
.0 1.
.0 1.
.0 1.
.0 *O.
.0 *<1.
.0 1.
.0 1.
.0 *O.O
.0 *̂O.O
.0 *O.O
^.0 *O.O
.5 *O.O
.0 *O.O
.0 *O.O
.0 *O.O
.0 *. *O.O
.3 *O.O
.3 0.0
.0 *O.O
.0 *̂O.O
.1 *. *O.O
.0' *O.O
.5 *• 0.0
.0 1.3
.0 *O.O
.3 *O.O
.0 *O.O
.0 *O.O
.0 *O.O
.3 *O.O
.0 1.1
.0 1.1
.0 *O.O
.0 *O.O

.07 14.0 1.6

.14 12.0 *̂ ' 2.7

.09 34.0 7.6
*<.02 ̂9.3 *^O.O
.07 16.0 2.6
.12 15.0 1.7
.10 19.0 2.4

*r^«

0.33
*^O^*
.22
.46
.39
.̂ -27
.28
.̂ 32
.41
.33

.38

.10 *'
^•^1^3 *.
.11
.08
.33
.34
.39
.49
.51
.43
.43
.46
.41
.44
.33
.40
.37
.40
.38
.37
.42
.41
'.39
*f39
.31
.41
.30
.36
.47
.46
.47
*^J7 *^'
.33-
.36
.̂ 33
.34
.43̂ *
.44
.34
.̂ 2̂ 8
.84
.49
1.50
.62
.63
.64
.̂ 83

*^t^PP^"^)

*^m^m

*. —*^•^•

— *•
— — *•^— *.
^—

—*_
*^r^*
*_
*^_
*_

— *•*^_
• —
*^_
^—

—̂—*^_
*'^_

*i —
*^_^_

— *•^—
*^^^_
*^»^_
^— *•

—*^_^_*^_
*^_^>

—*^_^—
*^—^_

—*^_• — *^»
*^_
*^_

—*.—*^_

— *•^—
*_^_
^—
*^_
*^_
*^_

—
—*^_^_•*^_^-

—
—

*Mn
*(P^P^-)

190 *'
280 *•
140

• 230
210
220
180
110.
270
240

70
81

1̂ 00
100
46
140
110
140
70
99
320
260 ̂ -
*27^f^r
380
390
200
250
240
280
210 *.
220
250
240
230
270
31̂ 6
390̂ ,
190
190
290
240

*. 260
^-220
300
270

• 210
.93
200
220
180 *.
200
170
120 *•
2̂ 00 *'
110
^190
.360
120

*IU *Pb V
*(PPB) *(PP^«) *(PP^B)

*O.O
*O.Q
*O.O
*O.O'
0.0
*O.O
*O.O *.
0.0
*O.O
*O.O *.

3̂ *5
*O.O
5.5
*O.O
*O^.O *<
2.4
3.6
^3.4
3̂ 4
3.3
2.7
2.6
2.1
3.0
3.4
*O.O
2.4
2.4
2.8
2.2
*O.O
3.1
0.0
2.̂ 1 *•
2.3
3.4
4.0 *.
2.1
*O.O
2.6
*O.O
2.7
*O.O
2.8
2.9
*O.O.
*O.O
*o.o^-
*O.O
2.1
*O.O *<
3.9
4.3
13.0 1
3.1
4.4
3.1
4.0

5̂ 7.0
0 11.0

6.0 *•
13.0
1̂ 2.0
7.0
7.0

0 ̂ '6.0
3 *. 9.2
0 12.0

1 9.0
2 6.5

7.5
7.5
6.5
14.0
18.0
21.0
14.0
.21.0
13.0
14.0
13.0
14.0
14.0
12.0
14.0
13.0
13.0
13.0
12.0
13.0.
16.0
14.0
15.0
11.0
15.0
8.0
13.0
20.0
16.0

*' 20.0.
16.0 *.'
15.0
14.0
1̂ 3.0
12.0̂ '
16.0
14.0
14.0
10.0
25.0
20.0
47.0
15.0
20.0

4 24.0
2 *3^C.O

*^Zn *•*
*^fP^P^")

1

1
1
1
1
1

.4

.2

*^.

*.
*^.

*^.
*^.

*^.
*^.
.0
.0
.0
.0
.0
*^.
*^.
*^.
*^.
*^.
*.
*^,
*^.
*^.
*^.
*^.
*^.
*^.
*^.
*^9

*^,
*^,
*^,
*^,
*m

*^9

*^.
*^.
*.
*^.
*^.
*^.
*^,
*.
*m

*^m

12.0
12.0
30.0
11.0
14.0
13.0
15.0



App^en^d^i^x ̂ t^ibi^a *^4A. - *Ch'e^aie^*^! *^«n^«l^y^«^«^« o^f *^tutlon *bl^tnd^i *^«i^W^I *i^ndl^Tl^d^a^al *^»^«^«pl^e^« ̂ - *(eo^n^ti^ai^Md)

00

*(^Val^uaa *ar^a *aecuta^ta

*̂ F̂ lâ ld Ĥ a.

*M05-12-00-BL
*H05-1^3AOO-B^L
*H05-1^3-00-BL
*M05-13AO^O-^C

*^" *H05-13^AOO^-^H
*H05-13AOO-I
*H05-14AOO-B^L
*NOS-15-00-BL
*M05-16-00-B^L
*M0^5-16-00-^C
*^H05-16-00-H
*H05-1^6-00-I
*H0^5-17-00-^DL
*M05-18-00-BL

*H06-01-00-BL
*M06-02-00-BL
*M06-^02-00-^C *.
*H06-02-OO^HI
*H06-02-00-I
*K06-03-00-B^L
*.H06-04^-^00^-B^L
*^M06-04-00-^C
*M06-04-00-^P
*H06-04-00-I

*^< *H06^-05-01-BL
*H06-0^3-01-C
*^H06-05-01-^B
*H06-05-01^-I
*H06-05-02-B^L
*H06-05^*03-BL
*H06-OS-04-BL
*H06-05-OS-BL
*H06-05-06-B^L
*M06-05-08-BL
*M0^6-OS-09-B^L
*M06-OS^-10^-BL
*H06-O^S-11-B^L
*H06-05-12-BL
*H06-03-14-BL
*H06-OS-16-B^L
*HQ6^-^05-18-B^L
*H06-05^-20-B^L
*H06^-OS-22^-BL
*N06-05-25-BI.
*H06-05-28-DL
*H06-OS-29-B1.
*H06-^0^6-00-B^L
*H06-07AOO-BL
*H0^6-OB-00-BL
*K06-09-00-B^L
*M06-10-00-BL
*K06^-11-00-BL
*H06^-12-00-^BL
*H06-13-00-BL

• *^K06-13^AOO-^B^L
*H06-1^3^AOO-C
*HD6-13AOO^-^B

Lab no.

*^'^W-219042 *^'
*W-219047
*W-2 19043
*W^-219044
*W-219045
*W-219046
*W-219048
*W-219049
*W-2 19̂ *88
*. *^H-219885
*W-219886
*W-2198B7
*W-2 19054
*W^-219055

*Ŵ -2 19653
*W-219654
*W-2 19655
*W^-219656
*W-2 *J 9̂ 657
*W-219658
*W-219659
*^W-219660
*. *W-219661
*W-219662
*W-219^697
*W-2 19698
*W-2 19699
*W-219700
*̂ W-2 1̂ 9701
*W-219702
*W-219703
*V-219704
*W-219703
*W-219706
*W^-219707
*V-219708
*W-2 19709
*W-219710
*W-219711
*V-219712
*W-219713
*W-219714
*W-21971^3
*W-219716
*W-219717
*W-219718
*W-219663
*W-219664
*W-21966S
*W-219666
*W-2 19667
*W^-21966B
*W-219669
*W-219670
*W-21^9^671
*^t^f^-219572
*^W^-219673.

*Al
(̂ I)

0.72
3.10
3.60
4.70 *•
4.40
3.10
3.20
.78
.30
.36
.30
.30
.29
.34

.79

.25

.27

.29

.23

.73
1.20
1.20
1.20
1.20
.29
.23
.22
.36
.29

• .31
.21
.23
.21
.30
.32

*. .27
.26
.23
.22
.32
.31
*^;23 *•
.23
.34
.25
.92
.93
2.60
.50
1.10
1.10
1.40
.61
.83
1.80
4.70
4.60

*^Ba
*(PP^>)

66
290
260
280
270
290
310
88
110
120
150
140
27
34

120
33
39
^39
34
92
190
190
190
190
85
37
30
81
39
63
33
44
33
67
63
45
42
41
38
44
47
38
34 *'
36
33
130
130
270
54
120
120
230
70
270
290
280
290

t̂o *t̂ ve *al̂ inl̂ f leant *̂ fl̂ gurâ â ) *• *̂ •

*Cd
(PP̂ M)

0.10
.17
.13
.13
.17
.13
.09
.09
*<.02
*<.02
*<.02
*<.02
*<.02
.03

*<.02
*<.02-
*<.02
*<.02
*<.02
*<.02
.03
.0̂ 5
*<.02
.08
*<.02
*<.02
*<.02
*<.02
*<.02
.03
*<.02
*. .04
*<.02
.05
.05
*<.02
.05
*<.02
*<.02
.05
.05
*<.02
.04
*<.02
*<.02
*<.02
*<.02
.07
*<.02 *.
*<.02
*<.02
.04
*<.02
.09
.10
.12
.09

*cr
*(pp^a^i)

11.0
55.0
42.0
65.0
33.0
35.0
70.0
7.
4.
4.

*. 4.
5.
9.
12.0

3.0
*<2.0
*<^2^iO

*<2.0
*<2.0
12.0
9.0
9.0
14.0
9.0
6.3
3.0
6.5
6.8
3.3
7.3
3.0
7.0
4.0
4.8 *•
7.8
.6.0 *.
7.0
7.0
3.3 *.
7.0
8.
5.
3.
7.
4.
14.0
14.0
35.0
10.0
24.0
6.3
17.0
12.0
39.0
54.0
56.0
34.0

*C^u^
*(PP^B)

2.1̂ '
12.0
7.3
11.0
11.0
12.0
18.0
1.3
1.4
1.3
^(1.0
*<1.0
*<1.0
*<l.O

.7

.2
*< .0
.2
.5 *•
.9
.2
.9
1.9
2.9

*<1.0
*<1.0
*^<1.0 *.
*<1.0
*<1.0
*<^1.0
*<1.0
*<1.0
*<1.0
*<1.0
*^<1.0
*<l«0^'
*^<^i^;0
*<1.0
*<1.0
*<1.0
*<1.0
*<1.0
*<l.O
*^<1.0
*<1.0

*^.
*^,
*^.
*m

*^9

*^,
2.
7.
12.0
12.0
12.0

^Fa
*(^Z^)

0.67
2.60
^1.80 *•
2.̂ 30
2.40.
2.60
2.90
.40
.1̂ 8
.20 *.
.1̂ 5
.19
.17
.19 *. *•

.41

.11 *•

.11
^.17
.09
.39
.34
.36
.64
.54
.41
.33
.44
.49
.̂ 52
.43 *. *.
.39
.40
.41
.38 *•
.48 *\
.41
.42
.36
.43
.36
.47
.32 *•
.39
.42
.31
.78
.30
1.30
*^;64
.67
.38
.83
.69
1.40
2.10
2.40
2.40

^H^i

^—
^—
^— *"
*^_^_
^—

—̂—
^—
*•^-^±
*^_
*^_^»
^—

—*^_^_

—*^~^—
^— *^_

*. —^—

—̂—*^_
*^_
*^_^•
*^>^_

—
—*^~

—̂— *^.^— *^_

— *^;
—̂— *•*^_
*^~^-
^— *.
*^_

—
—
—*^_

— —*^~^_

—*^_*^_
*^_
^—

—
—*^~*^_

—
—

*Hn *•*
*(PP^B^J^)

• 140
280
260
260
260
280.
370

.̂ 1̂ 60
120
77
100
180
130̂ *

*. 9̂ 3

93
60 *̂ •
34
110
31
170
^100.
100
140
•9.4 *.
^160

*' 260
210
260
430
260
220
250
2̂ 8̂ 0
210
250
260
220
170
560
170
240
^220 *.
270
220
250
150
140
210
110.
200
160
140
130
260
280
270
270

HI
*^(PP^B)

4.2
.31.0
19.0
30.0
30.0

• 31.0
39.0
2.3

*•<2.0
*. *<2.0
*<2.0

• *<2.0
*<2.0
*<2.0

*'^• *<2.0
*<2.0

*, *<2.0
*<2.0
*<2.0
*<2.0
*<2.0
*^!<2.0
*<2.0

*' *^X2.0
*•. *<2.0
*. *<2.0
*<2.0
*<2.0
*<2.0
*<2.0
*<2.0
*<2.0
*<2.0
*<2.0
*<2.0
*^<^i.o

*^" *<2.0
*<2.0
*<2.0
*. *<2.0
*<^2.0
*.<2.6
*<2.0
*<2.0
*^c^r.o
*<2.0
*<2.0
12.0
*<2.0

*' *<2.0
*. *<2.0
*<2.0
*<2.0
*. 8.3
27.0

*: 26.0
21.0

*Pb *^•

8.3
19.0
13.0
17.0
15.0
18.0
17.0
4.2
4.6
6.2
3.8
4.6
3.3
•2.9

*' 3.3
.4
.7
.2
.7

1 .0
.6

*^, *^•^*
• .7
• .2
.7.4
7.6
6.6
8.0
7.
7.
3.
7.
5.
6.
10.0
8.3
7.1
3.3
8.0
6.
7.
4.
3.
.8.

• 4.
15.0
• 9.4
16.0
3.4
•8.8
7.7
12.0
11.0
29.0
37.0
36.0
33.0

*(PP^B)

17.0
89.0
61.0
84.0
87.0
89.0
98.0
14.0
.9
.0
.7
.3
.0
.̂ 5

.0
• *̂ ' .3

.̂ 3
.3
.3

12.0
13.0
15.0
17.0
15.0
10.0
9.7
13.0 *•
12.0 *•
13.0
9.2

*. 9.7
9.7
11.0
11.0
^12.0
9.2
^5.2
9.7
12.0
9.7
14.0
9.2
12.0
12.0
8.8
22.0
17.0
43.0
13.0
19.0
12.0
24.0
1̂ 3.0
33.0
82.0
80.0
84.0

*Z^a^
*(PP^-)

14.0
39.0
40.0
38.0
56.0
60.0
71.0

*.

1
1
1

1

*.
*^.
*^.
*^.
*^.
*^.

*^.
*.
*^.

*^.
.0
.0
.0

*^.
*^,
*.
*^.
*^.
*^.
*.
*^.
*.
*^.
*^,
*^.
*^.
*^.
*.
*.
*^.
*^.
*^.

*. 7.
12.0
30.0
11.0
18.0
7.3
^14.0
*U.O
38.0
39.0
58.0
^37.0



Appendi^x table *4A. - *CHe^aleal *anal^yiei o^f *etatlon blend̂ e ̂ end î n̂ dî viduâ l *^ea^e^j^l^a^a - (cô ntî nued)

^00
*^u>

Fie^ld ^Mo.

*M06-13AOO-1
*H06-14AOO-B^L
*H06-1^S-00-B^L
*H06-16^-00-BL
*H06-16-00-^C
*K^06^-I6-00-U
*H06-16-00-I
*H06-17-00-B^L
*H^0^6-18^-00-B^L
*H06-18-^00^-^C
*H06^-18-00-^U
*H^06^-18-00-Z

*H07-01-00-BL
*H07^-02-0^0-B^L
*M07-02-^00^-^G *•
*H07-02^-0^0-H
*H07-02^-^00-Z
*^H07-03-^00-BL
*M07-03-01-B^L
*H07^-05-01^-^C
*M07^r^05-^01-^U
*M07-05-01-1
*H07-05-28-BL
*H07-05-28-C
*M07^-05-28-H
*^K07-05^-2B-I
*M07-06^-00-B^L
*H07-^07AOO^-B^L
*H07^T07AOO^-^C
*H07^-07^MO-B
*M07-07AOO-I
*^H07^-08-0^0-BL
*H07-10-00-B^L
*H07-13-00-B^I
*M07-13-00-^C
*H07-13-^4(H!
*M07-1^3^-00-1
*KQ7-14AOO-BI.
*H07-14AOO-C
*H07^-14^AOO-H
*H07-14AOO-I
*H07-15-00-B^L
*H07^-16^-00-B^L
*^H07^-16-00-C
*^K07^-I6-OO^HI
*M07^-16-00-I
*^K07-17-00-^C
*M07-17-00^-^f^l
*M07-17-00-1
*H07^-18^-0^0-B^L

*H08-01-00-B^I
*H08-02^-00-B^L
*H^08-02-0^0-^C
*HOB-02^-^OO^-^f^l
*H08-02-00-I
*H08^-^03-00-BL
*M^Oi^uo^i^-ao^-it.

*^" Le^o no.

*^W -̂2 19674
*W^-219675
*W^-219676
*W-219677
*W-219678
*^V-^21^9^6^7^9
*W-2 19680
*W^-219681
*W-219682
*W-219919
*W^-219920
*^W-219921

*W-2198S4
*W-̂ 2 19833
*W-219856
*W-219837^-
*W-2198^5B
*W-2198S9
*W^-219914 *.
*W-219913
*W-219916
*W-219917
*W-219922
*W-219923
*W-219924
*W-219925
*W-219860 *.
*W-219861
*^W^r219862
*W-2 19863
*W-219864 *.
*W^-219865
*W-2 19866
*W-219867
*W^-219868
*W^-219869
*W-219870
*W-219871
*W^-219872
*W-2^19B73
*W^-219B74
*W -̂2 19875
*W-219876
*W-219877
*W^-219878
*W-219879 *•
*W-219881
*W-2^19882
*W-219883
*W^-219918

*W^-220597
*W^-220601
*^W^-220598
*W-220599
*W^-220600
*W-220602

*Al
*. (^X)

5.10
^3.20
.73
.28
.̂ '30
.̂ 34
.27
.28
.31
.28
.29
.28

.78

.24

.26

.24

.21

.72

.32

.37

.29

.24

.18

.17

.19

.21

.93 *.

.60

.60

.70

.60

.49

.95

.50

.40

.30

.70

.60

.60

.00

.90

.76

.27

.26

.26

.31

.23

.32

.28

.30

.82

.23

.30

.25

.23

.71
*t^.^«^a

Be
*(PP^>)

300
310 *.
86

170
230
^170
130
43
66
54
42
48

110
^28
28
28
21
85

120
*^^ *.
88.
60
21
22
23
25

1^30
250
250
250
250.
41
85

250
250

.250
260
290
^300
300
300

77
62

100
44

130
19
27
22
31

120
29
35
27
24
81

^t^e^a

*Cd
*(pp^e>)

0.09
.13

*<.02
.03

*<.02
*<.02
*<.02

.04

.03
*<.02
*<.02
*<.02

*<.02
.04
.03
.03
.04
.04

*<.02
*<.02
*<.02
*<^i02
*<.02
*<.02
*<.02
*<.02
.03
.07

• .07
.07
.06 * '̂

*<.02
*<.02
.04

*<.02
.03
.03
.08
.08
.05

*<.02
*<.02
*<.02
*<.02
*<.02 *.
*<.02
*<.02
*<.02
*<.02
*<.02

*<.02
*<.02
*<.02
*<.02
*<.02
*<.02

*Cr *^'*^
*(Pi^»)

58.0
64.0

2.5^-
4.0
4.5
4.5
4.0
3.0
4.0
8.8
9.7
8.5

*. 4.5
*O.O
*O.O
*O.O
*O.O
*O.O

*^.
*^,
*^,

*^i
*,
*.

4.
16.0
34.0
32.0

.34.0
31.0
3.5

*O.O
30.0
29.0
38.0
32.0
52.0
54.0
52.0
52.0
0.0
*O.O
0.0
0.0
0.0
*^O.O
*O.O
0.0
9.1

4.0
*O.O
*O.O
*O.O
*O.O
4.5

1^1.0

*Cu
*(PP^>)

13.0
15.0
1.2

*^O.O
*<1.0
*^<^l^iO
*<1^.0
*^O.O
*^o^.o*<^i.o
*^O.O
^0.0

*^O.O
*^O.O
*^O.O
*^O.O
*^O.O
1.2

*O.O
*^O.O
*^O.O
*^O.O
*O.O
*^O.O
*^O.O
*o.
1.
5.
3.
5.
4.

*<1.
*O.
3.
5.
3.
9.

*. 15.0 *̂ '
• 16.0
15.0
13.0
*^O.O
*^O.O
*^O.O
*O^.O
*O^.O
*^O.O
*^O.O
*^OiO
1.2

0.0
*^OiO
*^O.^O
*^O.O
*O^.O *'
1.7

*^O.^O

*Fe

2.50
2.90
.34
.17
.17
.1^8
.14
.14
.17
.47
.44
.44

.45

.10

.10

.09

.09

.37

.42

.44

.42

.36

.21

.19

.24

.22

.53
1.40
1.40
1.40
1.30

.6^3

.35
1.70
1.60
1.60
*^U80
2.70
2.80
2.70
2.70
.35
.15
.11
.11
.21
.11

^-.17
.12
.48

.37

.11

.13

.11

.08

.38
*.^»

*^«^B

*^_^„
^—
^—
*^_
*^_^_
*^_
^m^i^*

*^_^_

*^_

*^_

*^_

*^' *' ^—

*•^_

^— -

*•^* *'• ^—

^—

—
*^_

^—

^—

*^_

^—

^—

—
^— *^»

*^_

*_^_

^— *^_

^—

—
*^J^M^,

^—

—
^—

^—

*^_^_ *^.

—

—

— *^.
*^.^—

*^-^1^>

*^_

^—

—
*^' ^—

*^-^i^.

*^>—

^—

^—

*^~^~

^* *^_

—

—
*^•^_

^—

^—

*Mn
*(PP^»)

280'
370
170
100 *̂ •
98

^t^oo
110
76
72

320
180

• 240

110
69
70
67

.39
180
330
400
310
250
110
88

160
84

*. 140
190
180
190
190
.100
160
260
2^30
240
260^-
370
400
350
350
160
84
84
59

150
7^3

*. 70
44

270

56
71
95
83
43

170
•14^0

^•1 *Pb V
*(PP») *(pp^a) *(PP^I)

24.0 37.0 82.0
*' *' 31.0 ^33.0 97.0
*. *O.O

*^O.O
*O.O

*•^O.^O
*O.O
*<2.0 *.
0.0
*O.O
*O.O
*<2.0 *•

*O.O
*^O.O
*O.O
*<2.^0
^0.0
*O.O
*O.O
*O.O
*O.O

*' *^O.O^' 2
0.0
*O.O
0.0
*O.O

*. *O.^O
13.0 *' 1
12.0 1
14.0 2
^10.0 1

*• *o.b
*O.O
11.0 2
11.0 2
11.0 2
12 :̂0 2

.28.0 2
29.0 2
31.0 .1
28.0 2
*•o.o
*O.O
*O.O.
*O.O
*O.O

*.O.O
*O.O

*•O.O
*O.O

*O.O
*O.O
*O.O
*O.O

13.0
.3
.9

*. .^6
.1
.7
.4

14.0
14.0
13.0

10.0
*. *O.O

*O^.O
0.0
*O.O
8.0

14.0
14.0
13.0
10.0
5.8
5.0
6.5
7.3

21.0
.0 31.0
.0 51.0
.0 53.0
.0 47.0
.0 8.0
.3 8.0
.0 59.0
.0 ^58.0
.0 54.0
.0 69.0
.0 120.
.6 120.
.0 120.
.0 110.
.7 8.0
.8 *O.O
.0 0.0
.5 *O.O *.
.5 *• *O.O
.^8 *O.O
.3 *O.O
.0 *O.O
.3 .14.0

.3 3.0

.7' 0.0

.7 0.0

.0 *O.O
*. *O.O 2.3 *O.O
*O.O 11.0 7.5
^(^1.^0 ̂ 7.^6 *t^.^S

^In
*(P^P^>)

61.0
62.0
6.0
8.3

.9.1
8.

•7.
4.
3.

*^.
.2
.0

.6

.1

.1

.1

.1

.9

.2
• .2

6.4
3.6
3.6
2.8
2.8
4.0

11.0
29.0
29.0
^31.0
17.0
10.0

7.^3
40.0
35.0
35.0
40.0
66.0
68.0
69.0

*, 68.0
3.8 *•

*^;7 *•
.9
.3

*. .1
*. .5

.7

.3

.0

*^;4
.9
.9
.3
.1

8.̂ 3
9.^5



App^endi^x *̂ t̂ «bl̂ « *̂ 4B. - *Cht̂ alê al *̂ «î ul̂ ŷ î «i of ̂f̂ ine ̂t̂ r̂ aĉ tion *(̂ !̂ «̂ »• *tĥ «n 60 *̂ ŷ m̂ ) *̂ tt̂ am *̂ • t̂ â t Ion *bl̂ «n̂ d̂ » ̂an̂ d *In̂ JlTl̂ Ju'̂ al *̂ »̂ «̂ apl̂ ê «

0̂ 0

^F^i^e^ld ̂ no. ̂ L^ib ̂ no.

*K01^-OS-^01-BU *^H-2202B7
*H01^-03-^0^7-BLX *W-2^202^4^9
*^H01-05-^1^3^-^B^L^X *W-2202^SO
*^H01-05-1 Ĵ-BLX 1^1-220251
*^HOI-03^-17-BLX *l^f^-220252
*H01-05-19-BL^X *W-2^202^S^3
*H01-05-21-BL^X *^U-2202S4
*^H01-05-2^3-BLX *U-220255
*^H01-05-24-B^IX *^H-220256
*H01-O^S-26-B^U *^H^-220257
*H01^-05^-27-BLX *^U-2202^5S
*M01^-05-29-B^LX *W-220288

*^H05-02-00-BLX *V-220^8^42
*^H0^5-03-00-BLX *^H-220843
*M05-05-01-B^LX *V-220289
*M05^-0^5^-0^2-B^LX *W-2^20290
*K05-05-0^3-B^U *^H^-22029^1
*H05-05-^04-BLX *W-220292
*HO^J-05-05-BLX *W-22029^3
*HO^S-05-06-BLX *W-22029^4
*H05-05-07-BLX *^W-2202^S9
*H^M-05-08-BLX *W-220295
*^K0^5-05-0^9-1.^LX *^H-2^2029^6
*H05-0^5-KHILX *W-220297
*HOS-03-11-BLX *^V^-220298
*H05-^0^5-12-BLX *^W^-220299
*^H05-0^5-13-^B^LX *W^-220260
*MOS-^05-14-BLX *W-220300
*HO^J-05-1^J-BLX *^H-220261
*H03^-03-1^6-B^U *W-220301
*^H03^H^D^S-17^-BLX *V-220262
*HOS-05^-1^8-BLX *W-220302
*H0^5-OS-19-B^LX *W-220263
*M03-03-20^-^BLX *W^-220303
*H05-^05-21^-B^LX *W-220264
*H05-O^J-22-BLX *^W-220304
*HOS-OS-2^3-BL^X *^W^-2202^6^3
*HOS-05^-24-BLX *U^-220266
*^H05-05-2S-B^LX *^H-220^303 *^'
*H05-05-26-BI^.X *^W-2202^67
*H05-OS^-27-BLX *^V-220268
*M03-05-2^8-BLX *U-220306
*H03-OS-29-BLX *^W^-220307
*H05^-08^-00^-BLX *^W-220844
*H0^3^-09-00-BLX *^V^-220845
*HO^S-12-0^0-B^LX *V-220846
*K03-13-00-B^L^X *^H-220847
*KO^S-13AOO-B^L^X *^H-22084^8
*M03-^14AOO^-BU^C *W-220^8^49
*M03-16^-00-BLX *^H^-220830
*H93^-18-00^-^CX *H-220269
*M05-1^6-00-H^X *V^-220270
*KO^S^-16^-00-I^X *V^-220271

*IV^aluM ̂ an

*Al *B^« *Cd *^' ^Or
*^(^Z) (^PP^M) *(P^P^-) *(PPI

^1.3^3 23^8^.3 0.22 47.^1
^1.77 *. *. 16^2.4 .04 43.
.78 190.̂ 6 * '̂ .2^8 41.
.86 154.7 .03 26.
.^51 191.7 .26 52.
.15 171.1 .06 47.
.73 19^3.2 .32 23.
.06 154.9 .48 ^36.
.20 154.0 .06 61.
.71 177.^2 .05 *' 48.
.12 206.5 .34 ^33.
.63 188.3 .04 .35.

.72 102.4 .35 21.

.65 189.6 .19 43.

.19 7238.4 .09 65.

.41 6242.1 .09 53.

.^33 3129.6 .10 68.

.24. 2678.0 .08 121.

.20 3495.8 .11 47.

.42 2230.0 .11 37.

.73 6632.3 .06 78.

.43 3368.4 .09 50.
.^3^3 1622.7 .10 ^S3.
.32 1933.9 .09 57.
.28 1896.7 * '̂ .09 52.
.68 3057.6 .31 33.
.65 4720.3 .66 259.
.25 1495.4 .08 49.
.44 *• 1792.3 .24 53.
.39 12^86.8 *. .14 53.
.61 1640.0 .07 54.
.29 1638.8 .08 50.
.08 2446.4 .20 114.
.78 1930.8 .15 47.
.16 ^315^3.2 .07 61.
.18 956.1 .13 52.
.88 1250.0 .23 54.
.96 3170.9 .06 51.
.44 1080.4 .̂ 35 79.
.20 1255.̂ 6 .16 ^54.
.^41 ^3967.1 *. .08^- ^60.
.15 398.4 .10 48.
.72 *• 333.3 .12 64.
.55 262.3 .10 50.
.89 228.1 .11 67.
.44 233.6 .12 ^63.
.40 308.4 .09 ^66.
.7^1 331.3 .03 64.
.78 ^342.3 .04 68.
.90 8079.0 .14 55.
.05 5^309.2 .13 51.
.56 10951. .24 47.
.73 7330.1 .34 *45.̂ C

*^e *^f^cccur^a

*Cu
*•) *(PPI

^1 23.
21.
^16.
1^8.
17.
18.
19.
18.
23.
17.
28.
13.

1̂ 3.
24.
10.
15.

*̂ ' 11.
^10.
14.
19.
25.
13.
14.
12.

.^17.
14.
26.
12.
24.
10.
14.
10.
24.
12.

*. ̂ 38.
13.
26.
22.
17.
28.
32.
13.
10.
18.
14.
21.
14.
11.
19.
29.
21.
29.

* )̂ 23.

*^t^« *^co *^b

*O

*^f

*^n *•I^gnl^flc^mt fi^gure^*].

*r^« H^I *^m *• H^I
[I) *(pp^>) *(pp^«^) *(PP^B^]

.53 * '̂ ^— 8461 49.

.77 ^— 3149 .^33.

.4^3 ^— ^10278 ^-^81.

.62 *. ^— *. 4283 ^38.

.19 ^— 3674 ^35.

.^34 ^— 5899 66.

.96 — *. 8410 .65.

.87 ^— 3441 24.

.91 ^— 2412 *• 32.

.22 ^— 3062 ^30.

.36 ^— 8643 57.

.23 *; — *^• *^_ 740 28.

.43 — 2236 2^4.

.63 ^— *• 627 24.

.28 ^— 3106 38.
.̂ 09 ^— 4389 42.
.83 ^— 2497 30.
.90 ^— *. *. 3411 *. 6^3.
.01 *. ^— *••• 3262 30.
.88 *. ^— 2700 2^8.
.21 ^— 4470 34.
.78 ^— *' 2453 *• 29.
.05 ^— 2410 3^3.
.95 — 2947 *< 27.
.74 ^— 2533 *• 29.
.13 *. — *. 3315 *• 33.
.^65 ^— 9973 49.
.91 ^— 3593 *. 32.
.77 ^— 2662 28.
.13 ^— 2211 31.
.^44 ^— 4756 29.
.95 ^— 277^1^- 26.
.17 ^— 4893 34.
.̂ 30 — 3901 42.
.^32 * '̂ ^— *'• 4841 42^-.
.̂ 16 *• ^— *• 3335 33.
.̂ 53 — *• 3178 *• 49.
*.S8 ^— 2033 ^12.
.13 *^f^- *• *• 3443 28.
.13 ^— 5072 ^36.
.16 ^— 6045 49.
.̂ 18 *. ^— 2047 29.
.34 ^— 449 .26^:
.̂ 62 — 8^49 29.
.82 ^— 590 24.
.23 — 4^84 32.
.97 — 419 29.
.97 — 388 26.
.32 — 481 37.
.76 ^— 1788 32.
.49 ^— 82^5 2^6.
.̂ 38 ^— 1327 25.̂ ;
.48 — 201^8 26.^'

*• *^'
*Pb

1 *^CPP^M^)

^108.
*. * '̂ 37.

25.
9.

31.
31.

^'21.
2^8.

*^' 2^*^.
*^' ̂ -33.

40.
*. *^«•

*'• ^21.
51.
58.
68.
31.
29.
39.

*^*70.
.42.

*' 27.
*: 32.

*. 27.
*. 69.

38^;
53.
32.
28.
39.
41.
31.
59.
40.

*^%• 48.
54.

• 61.
34.

108.
71.
.71.
34.
28.
29.
18.
41.
24.

.'21.
26.
SO.
^46.

*^r ̂ 79.
*^t ^37.

*v i^n
*<PP^«) *^CP^P^»)

73.2 98.
'75.3 71.
9^8. ^5 83.
37.1 73.
68.7 70.
78.7 82.
*70.^-5 77.
72.7 72.

^• 58.1 78.
75.7 70.
*98.S 96.
60.3 74.

36.6 S3.
^•4.6 77.
69.3 102.
61.8 97.
63.3 73.
'̂49.5 95.
52.6 120.

*. 59.4 86.
- 105. 94.

47.4 .78.
,36.2 *• ̂ 80.

33.4 84.
51.1 8̂0.
55.3 88.
113. 126.
41.1 73.

* \̂ 88.7 *• 93.
31.6 79.
91.8 82.
'̂37.2 67.
91.7 104.
66.1 87.
83.9 113.
32.4 88.

• 83.0 ^84.
73.6 *. ̂ -87.
65.8 87.

115. 101.
98.2 120.
^52.0 ^81.
80.8 88.
86.3 71.
96.6 64.

108. 80.
99.1 72.
93.7 68.

103. 81.
74.8 143.
*39.̂ S 186.
69.3 13^6.
32.8 13̂ 8.2



*App^tndl^x *^t^abl^* *^4B. - *Ch^«^M^l^ol *^«n^«ly^»^ei of *tii^u fr^ac^tion *(^!^«•^• th^i^n 60 *i^») *^fro^a *^tt^«tloa *bl^«^n^d^» ̂ an^d *la^di^Tl^d^m^l *^M^«p^l^c^i ̂ - (co^n^ti^nu^e^*)

Fi^eld n^o. *Ub no. *Al *^t^a^
(^I) *(PP^B)

*^M05-17-00-B^L^X *^W-2208^51 *• 3.16 (̂̂ 32.
*M05^-17-00-C^X *^H^-22027^2 ^3.3^6 7^4^6.
*H^0^5-17-OO^H1X *W-220273 ̂ 4.̂ 6^* *• 993.
*M0^5-^17-00-1X *U-22027^4 2.4^3 ^SI^S.
*̂ HO^S-18̂ -̂ 00-BLX *̂ H-2208̂ 52 ̂ 3.49 1719.
*H0^5-18-00-C^X *W^-220^308 3.62 2100.
*H0^5-18-00-I^U^C *W^-220309 ̂ 3. IS *209S.
*H05-18-00-IX *V^-220310 2.71 1642.
*M06 -̂02-00-B^LX *^H-2208S3 2.13 * '̂ 119.
*H06 -̂03-00 -̂B^LX *^V-2208^S4 ̂ 3.66 196.
*M06-OS-01-BLX *tf-22089^* *3.B9 3287.
*^H06-0^5 -̂02-BLX *V-220893 * '̂ 3. ̂ S^B 151^2.
*H06-05^-04-BLX *W-220^896 2.99 989.
*H06^-OS-06-BLX *^V-220897 3.05 .738.
*H06-OS-10-BLX *^U-22089^8 ^3.75 115^*.
*H06-OS-14-BLX *^W-220B99 3.30 858.
*H06-05-1^6-BL^X *W-^2 20900 3.49 888.
*M06^-^05-18-BLX *^W-220901 4.40 898.
*M06^-OS-20-BLX *V-220902 2.41 901.
*^H06 -̂05-22-B^LX *W -̂220903. 5.83 806.
*M06-03^-25-BLX *^V^-2209^04 2.77 8^36.
*N06-OS-28-B^U *^U-220905 2.51 835.
*H^06-0^5-29-BLX *^H-^220906 3.08 ^537.
*^H06-OB -̂00-BLX *U-220855 4.00 311.
*H06^-09^-00-B^LX *^H^-!208^56 4.69 312.
*H06^-12-00-B^LX *W-220857 4.45 287.
*M06^-13AOO^-B^U * t̂̂ f-220859 4.16 309.
*H06-1^3-00-BUC *^W-220^8^S^8 5.06 296.
*H06-14AOO-B^LX *^H-220860. 5.25 366.
*H06^-16-00-BLX *^t^f^-220861 3.29 7343.
*̂ M06-16-00-̂ CX *W -̂220273 ̂ -3.78 11636.
*H06^- l̂̂ 6-00^-tl̂ X *W-220276 3.99 6^884.
*M06-16-00 -̂IX *W-220277 ̂ '3.06 10286.
*H06-17-00-BLX *W-220862 *' 3.39 716.
*M06-17-00-CX *W^-220278 3.79 638.
*M06-17-00-HX *W-220279 3.31 613.
*MO^f^r-17-OO^-IX *^U-220280 3.7^8 432.
*M06-18-00-B^L^X * t̂f-220863 ̂ 2.86 1622.
*K06 -̂18-̂ 00-̂ CX *W-220311 3.13 1670.
*^H0^6^-18-00-HX *W-2203^12 2.99 168^5.
*K06-1^B^-00-IX *^W-22031^3 3.63 2540.

*H07-02-00-BL^X *^H-220864 1.32 255.
*H07^-03-00-B^LX *.^H-220865 3.80 292.
*^M07-05-01-BLX *V-220866 3.34 *. 7^8^84.
*K07-03-01-̂ GX *^W-220314 3.60 9333.
*^M07-0^5-^OH^IX 11-220315 4.23 ^8307.
*H07^-05-01-I^X *^W-220316 2.34 ^10429.
*H07-O^S-18-BLX *W^-220323 3.49 796.
*H07 -̂05-18-̂ CX *^H-220317 3.65 1415.
*H07-OS-18-^HX *^W^-220318 3.36 778.^1
*H07-05-1B-1X *^H-220319 3.48 ^1324.^1
*M07-05^-28-BL^X *^W-220324 2.17 212. *<
*H07-05-2̂ 8-Ĉ X *tf̂ -220320 1.16 *1̂ 64.(

*[V^aiuM ̂ a^n

*Cd *Cr
*(PP^>) *(P^PI

0.15 *38.̂ (
.12 33.
.28 *' 44.

• .05 13.
.35 42.
.11 44.
.04 38.

*. .75 41.
*<.07 23.
.21 43.
.2^3 60.
.28 ^58.
.41 48.
.28 30.
.13 67.
.19 52.
.17 53.
.18 70.
.36 37.
.09 ^85.
.23 55.
.0^5 38.
.06 64.
.13 34.
.16 85.
.07 61.^)

*<.02 *38.^i
.04 *66.(
.03 76.
.12 30.
.04 49.
.29 43.
.13 38.
.08 41.
.06 37.
.22 30.
.04 37.
.̂ 08 39.
.09 42.
.60 42.
.23 47.

*<.06 13.
.12 49.
.10 5̂5.
.04 60.
.11 66.
.11 *• 30.
.2^8 4^8.
.04 ^31.

*L .08 30.
* r̂ .09 33.
*> *<.09 *<9.
*) *<.07 *<7.

*^i *accural

*Cu
*^O *(PPI

*̂ > 31.
20.
33.
19.
31.
9.
8.
9.

28.
26.
21.
20.
20.
20.
23.
22.
22.
22.
22.
40.
16.
17.
21.

*, 22.
*: 18.

* r̂ 21.
*̂ r 10.
* )̂ 14.

18.
*. 21̂ -.

24.
19.
26.
•20.
25.
21.
21.
21.
^8.
9.
7.

9.
26.
16.

• .7.
7.
7.

14.
21.
15.
1^8.̂ !
13.̂ 1
*13.^(

*.• ̂ t^o *t^«

*^i) 1

•

*'

•

^1
*^r *i
*^> *i

*ro ̂ si^g^ni^fic^a^n^t *^Cl^|u^r^«a]

*^F^« Hi H^o *• ^Hi
*^Z) *<pp^«) *(PI^») *(P^P^B]

.32 — 1413 *' 27.

.43 ^— 1456 * '̂ 24.

.04 *.— *1S46 .^35.

.74 — 908 10.

.33 — 1241 *• ^29.

.24 ^— 723 27.

.23 ^— *• 1^439 .24.

.79 — 563 22.

.6^3 — 1662 .1^).

.67 ^— 647 33.

.11 ^— 2333 *• 31.

.21 ^— 4713 43.

.33 — * '̂ *. 3222 *• 32.

.80 — 4^3^81 *. 40.

.3^3 *• — 4339 43.

.30 — 8383 66.

.11 — * '̂ 3108 31.

.82 *^• — *. 3441 53'.

.93^- — 11200 68.

.38 ^— 7171 ^76.

.95 *' *. — 22^32^* ^34.

.31 ^— 4337 59.

.22 — 280 32.

.96 *. — 874 ^34.

.13 ^— 611 31.

.^30 — 360 33.

.56 — 331 26.

.86 — 429 25.

.30 *-̂ r 313 39.

.33 ^— 1722 36.

.73 — 1407 30.

.^3^4 — ^1667 .23.

.29 — *. 1682 ^24.

.26 — 943 35.

.59 *'— 878 25.

.41 — 877 *• 17.

.70 ^— 702 27.

.13 *. — *• 966 ^30.

.03 — 903 35.
.̂ 35 *•— 1^132 23.
.47 — 1287 34.

.08 ^— 2130 *18.̂ <

.92 ^— '1243 *3B.^(

.7^3 ^— 3112 ^37.̂ '

.92 ^— 497^7 *. 30.̂ 1

.02 '̂ ^— 4436 38.̂ :

.26 — 7230 22.1

.99 ^— *. 3631 39.̂ 1

.99 — 348^3 34.̂ !

.22 — 3221 40.^1

.11 ^— 4023 38.̂ '
^1.74 *• *-̂ r 3653 32.!
1.34 *• — 3391 37.^2

*^Pb
1 *(Pl^»>

*•. 3^3.
24.

*' 52.
*. 17.

*•'• 40.
29.
31.
15.

*. 16.
43.
25.
35.
32.
61.
49.
32.
73.
.31.
82.
71.
46.
38.

*. 36.
38.
32.
30.
^14.
29.
30.
48.
39.
39.
30.
47.
63.
26.
30.
19.
27.
23.
33.

*> 19.
*) 63.
*̂ k 31.
^1 29.
^1 *. 28.
*^i ^41.
^1 *• 34.
* t̂ 36.
*^r ̂ 35.
*^t 45.
*̂ ( 10.̂ 1
1 8.^1

V.
*' *' *^(ppn^!

59. *(
44.
49.
27.
67.
36.
35.
15.
53.
78.^1
85.^1

113.
73.^1
84. *(

118.
101.

88.̂ 1
126.
101.
1^37.
100.

73.^1
102.
*^J7.1

105.
96.
93.

103.
110.
67.
49.
47.
40.
64.
43.
50.
46.
53.
35^;
38.
^36.

39.
^87.
78.
51.
36.
36.
63.
^58.
69.
73.

^1 *<9.^J
*^i *<7.^J

*^Z^n^
^1 *(PP^«)

^1 69.
78.

104.
78.
87.
89.
77.
68.
56.

1 74.
* î 73.

94.
^1 73.
*> 81.

84.
83.

1 79.
101.
82.

*. 138.
64.

*) 37.
64.

*L 73.
79.
83.
64.
71.
86.

144.
137.
233.

* t̂ 147.
81.
95.
83.
93.
76.
84.
70.
85.8

45.0
84.^8
78.7
82.4
84.7
75.3
^79.7
83.0
91.5
87.^8

^I 56.^3
1 44.7



0^0^
C^O

App^endi^x *^Ubl^a *^»C. *•^» *Ch'^e^ale^al *«i^ul^y^»^e^t o^f t^he *^foUo^wl^m *•^!^«• *fr^«etio^in *e^t *botto^a *^Mdt^Mnti ^10^, *i^n^dlff^«r^cntl^«^t^«d^|
^SI ,̂ *>1 .̂000 *|i^a| ^82. 1 ,̂000^-^5 ,̂000 *l^»^; ̂ '̂ 3 ,̂ *^SOO-^ZIO ̂ p^a; *•^*, ̂ 21^0-10^3 *|I^B| *^U ,̂ ̂ 10^5-^60 *i^m |̂ ̂ 16 ,̂ *^CO^-^W *l^»t
•̂̂ 7. 30-10 ̂ û r̂ n̂ ; ̂ 88. 10̂ -1 *Î M; 8̂9. *<l *̂ î m î *.•' *;

Ĥ̂ old no.

*H04-02-00-SO
*H04-02-00-^S1
*' *H04-02-00-^S2
*^M4-^02-00-^83
*H04^-^O2-00^-^S4
*H04-02-00-S^5
*H04^-02-00-S6
*M04-02-00-S7
*H04^-02-0^0^-S8
*H04^-02-00^-89

*H04̂ -̂ 05— 02̂ — SO
*H04-05-02-S1
*^H04^-O^S^-02-82
*H04^-05-02-S3
*H04-05-02-^S4
*H04-05^-02^-S5
*^H^M-05-02-S6
*H04^-6^3^-02-S7
*H04^-0^5-02^-S8
*H04-05-02-89

*HD4-16-00^-81
*H04-16-00^-S2
*H0^4^-16-00^-^83
*H04-16-00^-^S4
*M04^-16-00-S3
*K04-16-00-86
*H04-16^-00-S7
*H04^-1^6-00-^88
*^M4^-16-00-89

*l̂ î ib no.

*W-2212^82
*W-219904
*W-2 1990̂ S
*U-21990^6
*W-219907
*W-219908
*W-21989^3
*W-^219894
*W-219893
*W-2^19B96

Î̂ f̂ — 221272
*W^-22127^3
*W-22^1274
*V^-221275
*W-221276
*W-221277
*^W-22^1278
*^W-221279
*W^-22^1^280
*U-2212B^1

*W-2 19897
*W-219898
*W-219899
*W-219900
*W-219909
*W-219910
*^W^-219911
*^W^-219912
*V^-219913

*Al
(̂ X)

.27

.32

.16

.23
1.20

• 2.00
1.90
3.00
3.00
.18

^• ̂A

*^" — *^»U^_.23
1.30
2.20
3.30
3.70
3.60
.63

.32

.1̂ 6

.26
1.00
2.40
3.40
3.90
4.40
1.60

*^(PP^B)

83
31
32
^31
130
260
280
240
480
34

74
16
^43
279
1060
12000
4500
3500
^359

72
27
44
280
4150
3730
1900
1200
230

*Cd

*. *<0.02
*<.02
*<^-02 *^•
*<.0^2
.03
.26
8.20

*. 1.60
3.70
.19

• *<.02
*<.02
*<.02
*<.02
.05
.29
.40
.46
.09

*<.'02
*<.02

• *<.02
*<.02
.61
.84
*^S.90
^2.^60
.29

*cr
*^(PP^«)

*<2.0
3.3
*<2.0
10.0
24.0
49.0
38.0
36.0
98.0
3.3

3.0
*'<2.0
*<2.0
*<2.2
24.0
37.0
33.0
38.0
69.0
9̂ -0

3.1
*<2.0
2.2
33.0
34.0
^43.0
57.0
^62.0
25.0

*Cu
*(PP^B^)

*<l.O
*<^l.o
*^<i^.o
*<i.o
^(1.0
4.6
13.0
.45.0
240.0
'5.0

(1.0

^(1.0
(1.0
1.7
3.6
20.0
28.0
130.0
^14.8

(1.0
(1.0
(1.0
2.0
3.3
22.0
50.0
56.0
11.0

(X)

0.11
.27
.09
.07

.1.90
2.30
1.80
2.90
^3.00
.16

•̂ 3̂ 6̂
.72
.33
.28
1.10
1.80
^3.20
3.40
3.40
.̂ 34

.24

.06

.14

.20

.60
.̂ 30
.00
.40
*1^-.30

*^(PP^H)

0.01
^— *.

—*^_

—*^_^_*^__
*_ *.
*^_
*^•^•^—

.01

.01

.01

.01
.̂ 01
.01
^•03 *.
.08

.1̂ 3

*^_
^—
*^~^_
*^« *'•
^— *•
*_
*^_
*^_^_
^— *.

*Hn

110
*. 300

84
.26
1400
3900
11000
8400
7300
290

2̂ 50
310
190
180
630
^1700
3000
4700
4300
448

•̂ 31
(10

• 83
1300
400
900
1100
1300
500

^HI
*^(PP^B)

(2.0
• 4.9

• *. (2.0 *•
(2.0 *•
8.3
32.0
78.0
110.0 *̂ '
320.0
*.. 9.4

(2.0
(2̂.0
(2.0
(2.0
8.5
34.0 *•

• 46.0
46.0 *.
9.̂0.

2.̂ 9
(2.0
*(2..0
9.3.
17.0
27.0
79.0
7̂ 8.0 *'
27.0

*^Pb
*^(PP^»)

•2^:7
4.0

*' 1.9
^2.7
13.0
11.0
28.0
73.0
110:
3.1

4.0
4.0
*̂ ' 5.9
14.0
27.0
66.0
99.0
120.
17.9

^3.7
2.0
2.7
23.0
16.0
64.0
1̂ 20.
^'120.
20.0

^V^
*•(PP^B^>

(2.0
10.0
3.1
(2.0
16.0
39.0
31.0
85.0
70.0
7.5

22.0
5.0
2.2

*' 30.0
64.0
100.
110.
28.0
9.0

*: 5.4
(2.0 *.
2.9
22.0
34.0
51.0
49.0
63.0
34.0

*. *^Xn
(PP̂ M)

3.0
4.6
2.̂ 1
(2.0
23.0
51.0
98.0
150.0
290.0
17.0

6.6
4.6
7.3
20.0
34.0
100.0
120.0
320.0
53.8

5.4
2.1
4.2
32.0
67.0
120.0
250.0
260.0
80.0



ACCESSION
NUMBER

DATA DOCUME^NTATION FORM

*NOAA FO^RM ^24^-13
(4^-77)

*U.S. DE^PARTMENT O^F COMMERCE
NATIONAL OC^EANIC AND ATMO^SPH^ERIC ADMINI^STRATION

NATIONA^L *OCEANO^6RAPHIC DATA CENTER
^RECORD^S SECTION

*^W^A^SHIN^6TON. DC ^20^1*^5

FOR^M APPROVED
*O.M.B. No. *41-R26^S1
^E^XP^IR^E^S *1-tl

(While ̂ you ̂ a^n not re^quir^e^d to *u^n *^t^f^aii fo^r^a^, it i^s t^h^e m^at ̂ d^e^sirable *m^ed^uniim for pr^ovi^ding th^e re^quir^ed
ancillary *^hfonna^t^ian *^en^sbl^n^g the *NODC ̂ and *U^MTI to obt^ain ̂ t^h^e ̂ gr^eat^e^st benefit ̂ f^r^om ̂ your d^at^a,*)

Thi^s form ̂ s^hould accompany all data submissions *t^o^^^NO^B^C^T^f^e^t^t^ion A^, Originator Iden^t^i^f^ica^t^ion, must be
comp^le^ted when the data are submitted. It is *highly^/I^e^&r^able for *NOD^C^t^o also recei^v^e the r^emaining pertinent
informa^t^io^n at that time. Thi^s may be mo^st ̂ e^asi^ly accomplis^hed *by^S^itaching reports, publications, or
manuscript^s which are readily av^ailable describi^ng data collection, analysi^s^* ,̂ and format speci^f^ics. R^eadable,
handwritten submissions are acceptable in all case^s. All data shipments should ̂ be sent to the abov^e address.

A. ORIGINAT^OR IDE^NTIFICATIO^N^

THIS SECTION ̂ MUST BE CO^M^PLETED BY DONOR FOR *ALL \̂>ATA *TRANSMITTALS

V*\
1. NAME AND ADDRESS OF INSTITUTION. LABORATORY. *OR^^^CTI*VITY WITH WHICH *SUBMI^JTED DATA ARE ASSOCIATED

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

2. EXPEDITION. PROJECT. OR PROGRAM DURING *WH *CH
DATA ̂WERE COLLECTED

^DCS/ Georges Bank ^Monitoring *Pr *>gran

^a. CRUISE
DATA IN *T

*M01 - *M12^,^
and *G83-^9

*(IBER(S) USED BY ORIGINATOR TO IDENTI^FY
•̂ SHIP^MENT

122, *OC130, *OC1^40

4. P̂̂ LATFORM *NAME(S)

See Attached List

5. PLATFORM *TYPE^IS
(E^.^G.. SHIP. *^B^l/O^V. ETC.^)

Ships *^SMoorc
Sedi^ment *Tr^£

^6. PLATFORM AND *OPERATOF
*NATIONALITY(I^ES)

7. DATES

111. *PLEA^S^t^DARKEN ALL *MARSDEN S^QUARES IN WHICH ANY DATA
CONTAINE^D IN YOUR.SUBMISSION WERE COLLECTED.

8. ARE DATA PROPRIETARY^?

*^FX^)^NO I *I^Y^E^I

I^F YES, WHEN CAN THEY BE RELEASED
FOR GENERAL *USET Y^EAR MONTH*_

9. ARE DATA D^ECLARED NATIONAL
PROGRAM *(DNP)T
(I.E.. SHOULD THEY BE INCLUDED IN WORLD
DATA CENTERS HOLDINGS FOR INTERNA^-^
TIONAL *EXCHANG^E^T)

*^[^X^f^ro *^QYES I ^I PART (^S^P^ECI^F^Y *B^SLOW^)

10. PERSON TO WHOM INQUIRIES CONCERNING
DATA SHOULD BE ADDRESSED WITH TELE-
PHONE NUMBER (̂ AND ^ADDRESS Î F OTHE^R^
THAN IN *ITE^M -̂1 )̂

Dr. Hike *Bothner
Phone 617 5̂ 48 8700

*NOAA FORM 24^-11



*B. *SCIENTIFIC *CONTENT

*Include *enough *inform^atio^n *conce^r^ni^ng *m^anner *of *ob^serv^ation, *instrumentation^, *analy^sis^, *and *data *reduction *routines *to *make *them *un-
*der^standable *to *future *users. *Fu^rnish *the *minimum *docum^entation *considered *rele^vant *to *each *data *t^ype. *Documentation *will *be *retained *as
*a *permanent *part *of *the *dat^a *and *^will *be *^a^vailable *to *future *users. *E^quivalent *information *already *available *may *be *substituted *for *this *sec^-^
*tion *of *the *^f^orm *(i.e., *publications^, *report^s, *and *manuscripts *describing *observational *and *analytical *methods). *If *you *do *not *provide *e^quiv-
*alent *infor^mation *by *attachment, *please *complete *the *scienti^f^ic *content *section *in *a *manner *similar *to *the *one *shown *in *the *following
*e^xample.

*EXAMPLE *(HYPOTHETIC^AL *INFORMATION)

NAME OF DATA FIELD
^REPORTING UNITS

OR CODE

METHODS OF OBSERVATION AND
INSTRUMENTS USED

(SPECIFY TYPE A^ND MODE^L)

ANALYTICAL METHODS *'*

(INCLUDING MODIFICATIONS)
AND LABORATORY PROCEDURES

DATA PROCESSING
TECHNIQUES WITH FILTERING

AND AVERAGING

*^V/^A

^P^o^r^t. ̂ I^

u^ni^t^s

^F^o^r^*I *^b^e>^i^t^/^f^*

*^N^/^*

*^N/^A

*^t^/^4/^u^e^t *^a^u^e^r^»^y^f^*^t *o^v^e^r

*^M^/^A

*jr *^•
*^C^a

cor ̂ & *^r

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

*^$ *i^e *^u^e^*^
*^f^t^

*^by



*B. SCIENTIFIC CONTE^NT

NAM^E OF DATA FIELD
REPORTING UNITS

OR CODE

METHODS OF OBSER^VATION AND

INSTRUMENTS USED

(SPECIFY TYPE AND MODEL)

ANALYTICAL METHODS

(INCLUDING MODIFICATIONS^)

AND LABORATORY PR^OCEDURES

DATA PROCESSING

TECHNIQUES WITH FILTERING

AND AVERAGING

ALUMINU^M
BA^RIUM
CAD^MIUM
CH^ROMIUM
COPPER
IRON
LEAD
MANGANESE
MERCURY
NICKEL
VANADIUM
ZINC
CHLORIDE
ORGANIC CARBON

PER CENT
PPM
PPM
PPM
PPM
PER CENT
PPM
PPM
PPM
PPM
PPM
PPM
PER CENT
PER CENT

CHEMICAL ANALYSIS OF
GRAB, CORE^, AND SEDIMENT
TRAP SAMPLES

SEE ATTACHED DESCRIPTION
EXTR^ACTED FROM:
*BOTHNER̂ , *M.N., *ET *AL 1982̂ ,̂
THE GEORGES BAN^K MONITORING
PROGRAM: ANALYSIS OF TRACE
METALS IN BOTTOM SEDIMENTS.
U.S. GEOLOGICAL SURVEY, DEC
28̂ , 1982. FINAL REPORT
SUBMITTED TO THE BUREAU OF
LAND MANAGEMENT UNDER
*INTERAGENCY AGREEMENT
*AA851-IA2-18

*NO^AA F^ORM *^»^«^•^!^» *•



*B. ^SCIE^NTIFIC CO^NTENT

NAME OF DATA FI^ELD
REPORTING UNITS

OR CODE * '̂

METHODS OF OBSERVATION AND
INSTRUMENTS USED

(SPECIFY TYPE AND MODEL)

ANALYTICAL METHODS

(INCLUDING MODIFICATIONS)
AND LA^BORATORY PROCEDURES

DATA PROCESSING

TECHNIQUES WITH FILTERING
AND AVERAGING

*NOAA ^FORM ^24-11



*C. DATA FORMAT

Thi^s in^form^ation i^s ̂ r^e^q^ue^ste^d only ̂ f^or d^a^t^e tr^ansmi^t^ted on punched cards or ma^gnetic tape.
Have o^ne of your d^at^a p^r^ocessing speciali^sts ̂ fa^mish answers either on the fo^rm or by attachin^g^
equi^valent ^readily avai^lable documentatio^n. Identif^y the nature and meaning of all entries and e^x^-^
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. De^s^cribe briefly how your file is organized.

3-13^- Self-e^xplanatory.

14. Enter the field name a^s appropriate (e.g.^, header in^formation, temperature, depth, salinity.

1^5. Enter starting position of the field.

16. Enter field length in number columns and unit of measurement (e.g., bit^, byte, character,
word) in uni^t column.

17. ̂ En^ter attributes as expressed in the p^r^ogramming language s^pecified in item 3 (e.g.^,^
*^"^F 4.1," "BINARY FIXED (5.^1)").

18. De^scribe field. If sort ̂ f^ield, enter "SORT 1" ̂ f^or ̂ f^irst, "SORT 2" for ^second, etc. If
field is repeated, ̂ state number of times it is repeated.

*^NOAA ^FORM 1^4^-1^1



*C. DATA FORMAT

CO^MPLETE THIS SECTION ^FOR PU^NCHED CARDS OR TAPE, MA^GNETIC TAPE^, OR DISC SUBMISSIONS.

1. LIST RECORD TYP^ES CONTAINED IN THE *TRANSMITTAL OF YOUR ̂ FILE
^GIVE METHOD OF IDENTIFYING EACH RECORD TYPE

This data set consists of only one record type. Sampling identification and *analy^i^
is recorded to this one record.

Fi^les *1^,2^,^&3 are identical in format except file 3 is missing the last field
^and ̂is 158 bytes ̂ in length instead of 165^'bytes

is

2. ̂ GIVE BRIEF DESCRIPTION OF FILE ORGANIZATION

Th^is data set has been arranged into three separate files.

*f^fle."#^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 *^Q *AL^GOL *I *I *COBOL

*FORTRAN *| *| *_ *LAN^GUA^GE

4. RESPONSIBLE COMPUTER SPECIALIST:
NAME AND PHONE NUMBER *_*
ADDRESS

COMPLETE THIS SECTION I^F DATA ARE ON MAGNETIC TAPE
*^S. RECORDING MODE

6. NUMBER OF TRAC^KS
(CHANNELS)

7. PARITY

*B. DENSITY

*^£^^] ̂ BC^D I ^{BI^NA^RY

*[v^^ASCII *| *^| EBCDIC

*n
1 ^[^SEVEN

^S^3 NINE

*n
^S^3 O^DD

*! *IEVEN

*^Q 200 *BPI ^[^^1600 *BPI

*[~l ^356 *B^PI

^n^il ̂ BOO *BPI
*n

9. LENGTH OF I^NTER-
^RECORD ̂ GAP (IF KNOWN) I I ̂ 1/4 INCH

*n
10. END OF FILE MARK

*|_̂ JOCTAL 17

*n
11. *PASTE-ON^-PAPER LABEL DESCRIPTION ^(INC^LUD^E^

O^R ÎGIN^ATOR N^A^ME ^AND SO^ME LA^Y S^PECIFICAT ÎONS
OP DATA TYPE^. VOL^U^ME NU^MBER)

U.S. Geological Survey Trace Metal
Concentrations In Sediments - Georges
Bank Monitoring Program

12. PHYSICAL BLOCK LEN^GTH IN BYTES

unblocked
13. LENGTH OF BYTES IN ̂ BITS

NO ̂ A ̂ A FORM 24-^I^I



RECORD FORMAT DESCRIPTION

RECORD NAME

14. FIELD NAME

Bla^nk
field sample *^#

station *^#
laboratory *#
year
month
day
latitude

longitude

top depth

bottom depth

water depth
gear code

aluminum
barium
cadmium
chromium
copper
iron
mercury
manganese
nickel
lead
vanad^ium
zinc
chloride
organic carbon

^Note: Trace mi
the *deti

15. POSITION
*FROM^-1
MEASURED
IN

1

2

16
20
28
32
34
36

45

55

57

5̂ 9
64

71
77
86
94
101
108
114
120
127
134
141
148
155
161

*tal value^:
*ction *lev^i

16. LENGTH

NUM^BER

1

14

4
8
4
2
2
9

10

2

2

5
7

6
9
8
7
7
6
6
7
7
7
7
7
6
5

*^f^lag^j
Is of

UNITS

*ed *wl
the *ai

17. ATTRIBUTES

*A14

*A4
*A8
*^B
*^T2
12
*F9.6

*F10.6

12

*^J2

*^•^t^M *^Z^S
*A7

IB. USE AND MEANING

*^_

*^•onct^i^a^t of cruise, sample,
replicate identification

reported in degrees to 5 places
always north latitude
reported in degrees to 5 places
minus indicates west longitude
upper depth of sediment analysed
reported in centimeters
lower depth of sediment analyse^d
reported in centimeters
reported in meters
CODES *^=
*0.^10vv^= .1 meter *sq. van *veen *gra
*HDC *= *hydraulically damped

gravity *corer
*ST *= sediment trap
*BC *= box *corer

*f^S.^f^l^LAI *^J-. *•••
*^4^0^i^p *^(^*^&^Oj^/^T^ODm
*F7.3^.A1
*F6.1^.A1
*F6.1,A1
*F5.2^.A1
*F5.2^.A1

*ppm
*ppm
*ppm

*^ppm
*^4^*^Wi *^F^* *^'^f^y *^T ̂4pm
*F6. *,A1
*F6. *^,A1
*F6. *,A1
*F6. *^,A1
*F5. *,A1'
*F5.2

*:h an *"L" *repr
^ial.ytt.cal tech

*ppm
*ppm
*ppm
*ppm

^*

*^isent values that are below
*lique used.



RECORD FORMAT DESCRIPTION

RECORD NAME

^14. FI^ELD N^AM^E 15. POSITION
*FROM-1
MEASU^RED
IN

16. LENGTH

^NUMBER UNITS

17. ATTRIBUTES 18. USE AND MEANING

*NOAA FORM ^14-1^3



RECORD FORMAT DESCRIPTION

^RECORD NA^ME

^1^4. FIELD N^AME 15. POSITION
*F^ROM-1
M^EASURED
IN

16. LENGTH

^NUMBER

*NOAA FORM ^2^4^-^1^3

UNITS

17. ATTRIBUTES 18. USE AND MEANING



RECORD FOR^MAT DESCRIPTION

RECORD N^AME

^14. FIELD NAM^E ^15. POSITION
*.*FROM^-1
MEASURED
IN

16. LENGTH

^NUMBER UNITS

17. ATTRIBUTES IB. USE AND M^EANING

*NOAA FO^RM 24^-13



*D. INSTRUMENT CALIBR^ATIO^N

Thi^s calib^r^ation inform^ation will be utilized by *NOAA'a National *Oceanographic In^st^ru^ment^ation Center in their effo^r^t^s to develo^p calib^r^ation
standa^rds ̂ for ̂ voluntary acceptance by the *oceanographic community. Identify the instrum^ents us^ed by your organization to obtain the scien^-^
tific content of the DDF (i.e.^, *STD, te^mperature and pressure sensors, *salinom^eters, o^x^ygen meter^s, *velo^cimeters, etc.) and fur^nish the cali^-^
bration data ̂ requested by completing and/or chec^king *(" *^^") the appropriate s^paces. Add the interval time (i.e., 3 months, 6 months, 9
months, etc.) if the fi^xed interval calibration cycle is chec^ked.

INSTRUMENT TYPE
*(MFR.. MODEL NO.)

DATE OF ^LAST
CALIBRATION

INSTRUMENT WAS CALIBRATED BY

YOUR
OR^GANIZATION

*^<^>^/)

OTHER
OR^GANIZATION

(GIVE NAME)

CHECK ONE:
INSTRUMENT IS CALIBRAT^ED

AT FIXED
INTERVAL^S

^.^0

BEFORE
O^R^

AFTER USE

*^«^v^>
•

BEFORE
AND

AFTER USE

(^V)

ONLY
AFTER
REPAIR

(^V)

ONLY
WHEN
NEW

*(^>^/)

INSTRU^-^
MENT

IS
NOT
CALI-

BRATED

*^«^>/^»

*NOAA ^FORM ^24-1^1



TR̂ AĈ Ê -METAL ANAL^YSIS PROCEDUR̂ ES

Tĥ e ̂an̂ al̂ ŷ sê s of tr̂ ace metals in marine sediments were carried out by the

Û.S. Geological Survey Branch of Analytical Laboratories^, ̂Rê ston̂ , *VA.

Concentrations of the follô wing element̂ s ŵere determined: aluminum *(Al),

barium *(Ba), cadmium *(Cd), chromium *(Cr), copper *(Cu), iron *(Fe), .manganese

*(Mn)̂ , nickel *(Ni), lead *(Pb)̂ , ̂ vanadium (V), and *zin̂ p *(Zn). The various
*. *^»

procedures employed in each of the analyses are detailed belô w.

Preparation stock ̂solution A

F̂or most sâ mpleŝ , 0.5 *g of ground sediment was added to a covered teflon

beaker and digested with 5 ̂ ml of *HC10̂ 4, *S ml of *Ĥ N03̂ , and 20 ml of HP at

ap̂ proximat̂ ely *1^40°C overnight. The covers were removed and the temperature

increased to *180°-190°Ĉ , first producing fû mê s of *HC10̂ 4 ̂ â nd ̂Chen evaporating

the solution to *dryness. The rê sidue was dissolved and diluted to exactly

25 ml with *8̂ M *HC1. This solution is referred to as stock solution A.

.Two blanks containing all reagents were analŷ zed along with samples. All
• *^"^x

reagents were analŷ zed for contaminants prior to use (always necessary). The

Canadian reference sediment standard *MESŜ -1 and the *USGS sediment standard

*MAG-1 also were analyzed with each set of samples. A series of solutions was

prepared that approximated the concentration levels expected in the samples

and used as standards in calibrating*. .the- inductively coupled plasma *(ICP)

^spectrometer and atomic absorption *.(AA)^spec*trophoto^ne*^ter. .A summary of

methods is presented in table 1.

P̂ reparation of stock solution *B *.

Stock solution *B was made by adding 10 ml,of butyl acetate (distilled to

remove impurities such â s copper) to 15 ml of stock solution A in a. 60 ml

*separatory funnel. This solution was vigorously agitated for 6 minutes using

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



extr̂ actiô n ̂step ̂ŵ â s repeated ̂ with an additional 10 ml of but̂ yl acetate. The

aqueoû s lâ yer ^was evaporated to *dryness at *150°C in a *50^-^nl beaker. The

residue ̂ was dissolved and diluted to ̂25 *̂ al ̂with IN *HC1.

Barî û m

T̂ he ̂measure^ments for *Ba were ̂ made by *ICP *spectrometry using 2 ml of stock

solution A diluted, to .4 ml with *H^^O.*.*

Aluminum̂ , iron̂ , chromium̂ , ̂niĉ kel̂ , and vanadium

*Al and *Fe ̂were deter̂ mî ned by *ICP *spectrometry using 1 ml stock sô lution A

diluted to 10 ml with *H 2̂0. ̂ The measurements for *Cr, *Ni, and V were made by

injecting 20 *^yl of diluted (1/10).stock solution A into a graphite furnace *AA.

Lead̂ , copper, and cadmium-

Fifteen ml of *0.5Z *(w/v) *diethyldithiocarbamic acid *diethylammonium salt

*(DDTC) î n chloroform were added to 10 ml of solution *B in a *60̂ -̂ ml ̂ŝ eparatô r̂ ?̂

funnel and mî xed for 10 minutes using an automatic shaker. The chloroform

layer was drained into a *30-^ml beaker̂ , and the aqueous layer washed with 10 ml

of chloroform. The second chloroform layer was combined with the fir̂ st̂ , 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 *HNO^* and evaporated to

*drynesŝ . This residue then was dissolved In -2 ml of warm IN *HC1. The beaker

was rinsed four times with 2 ml portions of *^t^^O 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 ̂ zinc

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 *H^«0. Zinc was measured

by flame *AA directly from stock solution *B.



Mercury

Mercur̂ y ^wa^s determined on a separate portion of the ^sample. T̂ wo

hundred milligrâ ms of sediment ̂ were decomposed in a *1^-ounce teflon screŵ -top

vial with 2 ml of concentrated *HNO^j and 2 ml of *HCIO^^. The mi^xture was heated

in tĥ e uncap̂ ped ̂ vial at *200°C for one hour. Immediately^, 1 ml of concentrated

*HNO^« was added; the vial was filled with 1̂ 0̂ and capped tightly until used.

The sample solution was then added to a flask containing 125 ml of *^l^UO and

4̂ ml ̂ Of 10 percent *(w/v) *SnCl̂ ? in 20 percent *HC1̂ . ̂ Nitrogen was p̂ assed 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. Blankŝ ,̂

standard rockŝ , and internal sediment standards were analŷ zed with each set of

samples. A series of solutions was prepared having the same mercury

concentration range expected in the samples.

Organic carbon

Organic carbon was determined on samplê s collected during the first

monitoring cruise. Analyses were carried out on a LÊ GO carbon analŷ zer by

combusting the ground sample that had been leached in IN *HC1 to remove

carbonate.

Additional methods

Results of barium and chromium analyses on selected Georges Bank samples

were cross checked by an energy dispersive X-ray fluorescence technique. The

determination of barium was m^ade with a *Kevex 0700 ̂'energy dispersive X-ray

fluore^scence spectrometer. Powdered samples of about 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 chromiû m determin^ation is very simil̂ ar to *Ba; hô wever̂ , an *Fe-

*̂ seeondary targ^et wâ s used to maximî ze excitation efficienĉ y. Absorption

corrections were m^ade in the same way^, and the corrected intensity ratio was

compared to the standard calibration curve to determine concentrations.

Selected samples were also analysed for *Ba using a *Na-metaborate fusion

technique followed b̂y direct current (DC) plasma emî ssion *spectrometry.

D̂etails of this method are reported by *Bowker and *Manheim (1982).

Â NAL̂ Ŷ TIĈ AL PRECISIÔ N AND ACCURACY

Analytical precision was determined by periodically analyzing five

replicate *aliquots taken from a single sample. Coefficients 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.

Accuracy was determined by analyzing rock standards *^MESS-1 and *MAG^-1.

There is 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 sample

material for interlaboratory comparisons, four sediment standards representing

different *textural types wê re prepared from large samples of Georges Bank

sediment. The levels of trace metals are being established by several

analytical methods. Split̂ s of these materials are available to those

Interested in crosŝ -calibration studies.

Barium sulphate, *BaSO^^, a mâ jor component in drilling mud, Is well known

for Its resistance to decomposition by acid attack. To check the

effectivene^ss of our dissolution *prodecures, we spiked Georges Bank sediments

with various amounts of standard drillinĝ -mud solids. The drilling-mud



^st^an^dard wâ s provided ̂ b^y the Environmental Protection Agenĉ y ^Environmental

Research Laboratorŷ , Gulf Breê zê , *Flâ . Our rê sults indicate that the standard

*HF, *HCIÔ ,̂ and *Ĥ NÔ j digestion gives high precision and accuracy on all

*uncontaminated sâ mples and on samples spiked ̂ with 0.1 percent drilling mud.

In sâ mplê s containing 1 percent and 10 percent drilling mud however,

dissolution of *Ba Is only 85 percent an̂ d 50 percent, respectively. To.

circumvent this problem, we have analŷ zed all samples showing more than

1,000 *ppm *Ba by X̂ -ray fluorescence, which does not require *BaSÔ ^ dissolution,

or by a fusion̂ -digestion method which yields 100 percent of the *Ba at 10

percent drillinĝ -mud concentration̂ s.

The agreement between the acid *decomposltlon/ICF method for *Ba and the

fusion/DC plasma methods carried out in î ndependent laboratories î s ê xcellent

(fig. 2), and the linear correlation coefficient is 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 â n̂ alyses uŝ ing

the graphite furnaĉ e atô mic absorption method with X-ray fluorescence yielded

a correlation coefficient of 0.95. All these correlation coefficients 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-mî xed sample repeatedly. The results (table 4) show

excellent *reproducibility for the weight-percent of m^odal size classeŝ , mean

and median 4̂ sizes, and for sorting coefficient *(o). Coefficients of

variation for these parameters are usually less than 10 percent.
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the trace metal concentrations in Georges Bank sediments. The
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the period July 1981 ̂ - June 19^8^4^* The data have been grouped into
three separate files: file *^# 1 is a miscellaneous file of sample
types and analysis that cann^ot be logically grouped, file *^# 2 is
standard or regular analysis, and fi^le *^# 3 is fine fraction anal^ysis.
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Password:
*accNo *f*leA *refNo*proj *inst ship *startDate cruise *catld

8600070 *F144 *TT4992 0091 *31W4 *317F
8600070 *F144 *TT4993 0091 *31W4 *317F
8600070 *F144 *TT4994 0091 *31W4 *317F
8600070 *F144 *TT4995 0091 *31W4 *317F
8600070 *F144 *TT4996 0091 *31W4 *317F
8600070 *F144 *TT4997 0091 *31W4 *317F
8600070 *F144 *TT4998 0091 *31W4 *317F
8600070 *F144 *TT4999 0091 *31W4 *317F
8600070 *F144 *TT5000 0091 *31W4 *317F
8600070 *F144 *TT5001 0091 *31W4 *317F
8600070 *F144 *TT5002 0091 *31W4 *317F
8600070 *F144 *TT5003 0091 *31W4 *317F
8600070 *F144 *TT5004 0091 *31W4 *317F
8600070 *F144 *TT5005 0091 *31W4 *317F
8600070 *F144 *TT5006 0091 *31W4 *317F
8600070 *F144 *TT5007 0091 *31W4 *317F
8600070 *F144 *TT5008 0091 *31W4 *317F
8600070 *F144 *TT5021 0091 *31W4 *31EZ
8600070 *F144 *TT5022 0091 *31W4 *31EZ
8600070 *F144 *TT5023 0091 *31W4 *31EZ
8600070 *F144 *TT5024 0091 *31W4 *31EZ
8600070 *F144 *TT5025 0091 *31W4 *31EZ
8600070 *F144 *TT5026 0091 *31W4 *31EZ
8600070 *F144 *TT5027 0091 *31W4 *31EZ
8600070 *F14̂ 4 *T̂ T5028 0091 *31W4 *31EZ
8600070 *F144 *TT5029 0091 *31̂ W4 *31EZ
8600070 *F144 *TT5030 0091 *31W4 *31EZ
8600070 *F144 *TT5031 0091 *31W4 *31EZ
8600070 *F144 *TT5032 0091 *31W4 *31EZ
8600070 *F144 *TT5009 0091 *31W4 *31EZ
8600070 *F144 *TT4984 0091 *31W4 *32CW
8600070 *F144 *TT5012 0091 *31W4 *32CW
8600070 *F144 *TT5015 0091 *31W4 *32EV
8600070 *F144 *TT5011 0091 *31W4 *32EV
8600070 *F144 *TT5016 0091 *31W4 *32GY
8600070 *F144 *TT5017 0091 *31W4 *32GY
8600070 *F144 *TT5020 0091 *31W4 *326Y
8600070 *F144 *TT4983 0091 *31W4 *32GY
8600070 *F144 *TT4985 0091 *31W4 *32GY
8600070 *F144 *TT4988 0091 *31W4 *32GY
8600070 *F144 *TT5013 0091 *31W4 *320C
8600070 *F144 *TT5014 0091 *31W4 *320C
8600070 *F144 *TT5018 0091 *31W4 *320C
8600070 *F144 *TT5019 0091 *31W4 *320C
8600070 *F144 *TT4989 0091 *31W4 *32OC
8600070 *F144 *TT4990 0091 *31W4 *32OC
8600070 *F144 *TT4991 0091 *31W4 *320C
8600070 *F144 *TT4986 0091 *31W4 *320C
8600070 *F144 *TT4987 0091 *31W4 *320C
8600070 *F144 *TT5010 0091 *31W4 *320C

1980/05/29 *ST001
1980/11/29 *ST103
1981/04/29 *ST222
1981/09/27 *ST301
1982/01/31 *ST403
1982/02/01 *ST424
1982/02/01 *ST426
1982/07/10 *ST501
1982/07/10 *ST502
1982/07/10 *ST505
1982/07/10 *ST506
1982/07/10 *ST508
1982/07/10 *ST510
1982/07/11 *ST513
1982/07/11 *ST515
*1982/Q7/08 *ST536
1982/07/08 *ST537
1981/07/12 *M01
1981/11/12 *M02
1982/02/12 *M03
1982/05/12 *M04
1982/07/22 *M05
1982/11/19 *M06
1983/02/06 *M07
1̂ 983/05/14 MO^B
1983/07/14 *N09
1983/11/12 *M10
1984/02/01 Mil
1984/06/03 *M12
1981/07/10 *N01
1982/05/12 *M04
1982/05/11 *M04
1983/02/06 *M07
1982/02/12 MO 3
1983/05/14 *M08
1983/07/14 *M09
1984/06/02 *M12
1983/07/29 *G83
1983/07/18 *M09
1984/06/05 *̂ M12
1982/07/22 *M05
1982/11/19 MO 6
1983/11/12 *M10
1983/11/15 Mil
1982/07/11 *OC122
1982/11/12 *OC130
1983/10/22 *OC140
1983/11/13 *M10
1984/02/03 Mil
1981/11/10 *M02

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

(50 rows affected)



Password:
*accNo *f*leA *refNoship *staCnt recent *startDate *endDate

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

*F144
*F144
*F144
*F144
*F144
*F144
*F144
*F144
*F144
*F144
*F144
*F144
*F144
*F144
*F144
*F144
*F144
*F144
*F144
*F144
*F144
*F144
*F144
*F144
*F144
*F144
*F144
*F144
*F144
*F144
*F144
*F144
*F144
*F144
*F144
*F144
*F144
*F144
*F144
*F144
*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

*317F
*317F
*317F
*317F
*317F
*317F
*317F
*317F
*317F
*317F
*317F
*317F
*317F
*317F
*317F
*317F
*317F
*31EZ
*31EZ
*31EZ
*31EZ
*31EZ
*31EZ
*31EZ
*31EZ
*31EZ
*31EZ
*31EZ
*31EZ
*31EZ
*32CW
*32CW
*32EV
*32EV
*326Y
*326Y
*326Y
*32GY
*326Y
*32GY
*320C
*320C
*320C
*320C
*320C
*320C
*32OC
*32OC
*32OC
*32OC

2
2
3
3
4
8
3
1
4
1
1
1
1
1
1
3
2
43
19
31
33
52
36
29
36
56
36
37
53
69
29
64
38
51
58
61
77
13
17
31
65
55
50
53
46
17
15
43
7
50

61
61
68
68
74
103
70
56
77
56
56
56
56
56
56
68
61
322
167
251
265
353
257
218
257
309
247
256
302
522
224
433
277
355
397
349
400
140
168
251
439
379
313
331
331
168
147
307
91
349

80/05/29
80/11/29
81/04/29
81/09/27
82/01/31
82/02/01
82/02/01
82/07/10
82/07/10
82/07/10
82/07/10
82/07/10
82/07/10
82/07/11
82/07/11
82/07/08
82/07/08
81/07/12
81/11/12
82/02/12
82/05/12
82/07/22
82/11/19
83/02/06
83/05/14
83/07/14
83/11/12
84/02/01
84/06/03
81/07/10
82/05/12
82/05/11
83/02/06
82/02/12
83/05/14
83/07/14
84/06/02
83/07/29
83/07/18
84/06/05
82/07/22
82/11/19
83/11/12
83/11/15
82/07/11
82/11/12
83/10/22
83/11/13
84/02/03
81/11/10

80/05/29
80/11/29
81/04/29
81/09/27
82/01/31
82/02/01
82/02/01
82/07/10
82/07/10
82/07/10
82/07/10
82/07/10
82/07/10
82/07/11
82/07/11
82/07/08
82/07/08
81/07/18
81/11/19
82/02/18
82/05/16
82/07/28
82/11/27
83/02/11
83/05/21
83/07/20
83/11/18
84/02/06
84/06/09
81/07/18
82/05/13
82/05/18
83/02/11
82/02/27
83/05/21
83/07/20
84/06/08
83/07/29
83/07/19
84/06/08
82/07/28
82/11/27
83/11/18
84/02/06
82/07/14
82/11/14
83/10/24
83/11/15
84/02/03
81/11/20

(50 rows affected)


