/P v%rdQ



USGS DREDGE LOG

=1 9
SHIP/LEG 3 7" W) | S LOGAL
STATION # 29 DATE _wi 1/319]
GMT  LOCAL
DREDGE # _2| TIME  6026-°R6 _\2¢ - I723
DEPTH INTERVAL(m) 2450 - /728 LATITUDE _5°39.%0" 10 _5°40.4%
DEPTH(m)corrected 24900 —]&00 LONGITUDE _i23°5245 T0__ 1 33° sy.ax

TOTAL WEIGHT:  DREDGE 252  CRUST _</O °
PERCENTAGE OF ROCK COVERED BY CRUST _/00  Patina

PERCENT BROKEN FROM: OUTCROP __ 72  TALUS _3&
THICKNESS OF MN CRUST: MAXIMUM ___ 2 MINMUM_< | AVERAGE_< /[

DOMINANT SURFACE TEXTURE __ St !
- SUBSTRATE LITHOLOGY (1) Llue. %we »M%Q 70 J
' 62%/?‘?—} A o0 77/'!?.»:?7 20

NODULES PRESENT 0,

REMARKS: /e Dt %M,, it s
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USGS DREDGE LOG

Depth Interval _ 2300~ 2owo Julian Date __ /2
Cruise LD. __F 7= 9/- L7 Local Date (m/d/y) 3/;@4 4?(
Station No. < 4 Chief Scientist ﬂ/ﬂ [/ AHN
Dredge No. &/ Tech on Watch '/OM:/ WAL7
On Station Dredge on Btm Dredge off btm Off Station
GMT 0025 012 528 . 1 OS5
b ﬁ ;f\’ " P o I 5@5‘? ?——
LATITUDE 05 31.3¢ 65° 39.59° S 40149 ‘
) = |
LongiTupe 132759 412 | 133° S0, 4 123° sy /3355/
WATER DEPTH 1610 2430 /728 .
Site Description and Target : pﬁtﬂu G‘
E-)rfe,,l,;)q, W2 = 2900
QPERATION*] GMT | DEPTH (m) | WIRE QUT (m) | TENSION |HDG/SPD| COMMENTS
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_Bon | 209 _ .45
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Ixte DI .70 \
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SAMPLE DESCRIPTION

Cruise Id: _F3-9/-/F Size (cm): e Location: _“Wo=Sd=i
Sampleld: &) - | Weight (g -mg,o%_ Depth (m): 2460~ S50

Mn Crust Description
Surface Texture: Ve

Mn Crust Thickness (mm):

Min: Max; Ave;
Outer to Inner Layers (mm) [ : o
Min | Max | Ave | Texture & Color /] [
1 2
2
3
4
b}
6
Comments and XRD Mineralogy: Analyses

Subsample No.  Analysis Layer Thick. Wt.(g)

pzﬂl-t Polea  wi Rl - 3?‘-\_‘;:;\{
(- ten '

Substrate Description
Rock Type: h-\:;._,’t(‘a*‘f‘t.\n\ !_Q{C—p

ot

~Mid Yl Wy

m-ipﬁon: )_J,l [T .?.I;P ;' eoaa) i]‘_‘/-f':.’l_il'\..-

o Wiy [
(4.«-_? L empeamie *La i C et CL?;J

i
e Lo o= demo |

Pooaced {
Biology (7): —
Described by: gii - Subsampled by:
rf \-J 0
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SAMPLE DESCRIPTION Toloue G

Cruise Id: #7700 - ) Size (cm): ~ /0 )inz=  Location: el
Sampleld: D 7/ - 3 Weight &gy ~ 7.0 Depth (m): __ =40 -~ (g0

Mn Crust Description
Surface Texture: P, tn. .

LSWA’JO i

Mn Crust Thickness (mm):
Min; Max: Ave:

Outer to Inner Layers (mm)
Min | Max | Awve Texture & Color

— ¢ i
1D =N

[= 0 LV B - APS R | S T T

Comments and XRD Mineralogy:

Su
Substrate Description Yo% Fkokypy
Rock Type: foppe s 4 Pollln, 60 Ty UGS

bage~les fennolonare b ~

7

J )
L oAA G L@ A e o

mscripﬁon: Pl sievii

Do e s 7

Biology (7): T

Described by: Subsampled by:
LS,



SAMPLE DESCRIPTION

- Bt G—
Cruise Id: Fi N a/_,U)P Size (cm): )opd‘p A Location: Gitmtimes
Sampleld: D2/ - 3 Weight (e /- S Depth (m): 2700 = /800

Mn Crust Description
Surface Texture: |}/ Pa':{-c by flhrgnes
-

Mn Crust Thickness (mm):
Min; <! Max:_< | Ave:_< |

Outer to Inner Layers (mm)
Min | Max | Ave Texture & Color

O (n B W RS e

Comments and XRD Mineralogy: D}' Tl 3

Subsam

Substrate Description SO horpDL
Rock Type: Sownds Downo ~ 8 {1 Fshmo 507 U655
yautd ey

Description: e b v oss A

weeo bviwn S5 pot, olz.cl,

Dr:m.f Fhvea~avai po/  Clatlie FRoots

Leo o2 Shdorsd £ o ferodonlfet

Nam”&"’;""fff""ﬁm fev- Qomey'/jacoous

Biology (7): e iy 8¢ Lirye 59:.\-”5 [,-"ﬂke? =g |
Sowe w | g¥ ye/ms

Described by: Subsampled by:
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SAMPLE DESCRIPTION

Cruiseld: ~ 0 Yo~ Size cm): 0.4 % £5 %@ Location: iy

Sampleld: To i — ¢ Weightkgr  — ©. 25 Depth m): 2400 - | ¢

Mn Crust Description
Surface Texmre: i

Mn Crust Thickness (mm):
Min:___¢ Max:._ < Ave:__

Outer to Inner Layers (mm)
Min | Max | Ave Texture & Color

X A i (459 R '(ng izt 7

=00 A - S B S O T

Comments and XRD Mineralogy:
Si

Substrate Description

Rock Type: T2 ¢ Lo 5o Z roeer

Soz U3 S

Description: (/o ougey & d

MM,_? oo a
7 , : iy Lo s
Bodal fis = ARdlyx t mySkllne ~2d - pre doulp L

5 [
?ﬂﬁj Dya ke < ¥ })':MM ARt prinola
2 =

Described by: /VT o Subsampled by:



SAMPLE DESCRIPTION

Ye el %-'g&‘/_& f;?*-
Cruiseld: F7 ~F/~w¥  Size(em): 44%~ Location; Yomsumge=
Sampleld: __ D 21-5 Weight (g:__/ Depth (m): R /64 ~ /807~

Mn Crust Description
Surface Texture: P e b — Htrna
o

Mn Crust Thickness (mm):
Min; &) Max:_ [ Ave: < |

Outer to Inner Layers (mm)
Min | Max | Ave Texture & Color

L B W e

Comments and XRD Mineralogy:

[ -5~ | S X#£&D
Substrate Description
Rock Type: S addFn s, S fFOK’D!
Caly pntsim & Ngncale s oz SO C% Q’Q 6—-'5

Description: W,, MMJ ppesan to

/’ﬁa/ /LM A, ¢£ﬂ4// L s pans

& ..Fﬁ: P*/ /}Crw ~ oyl ?
=

(o en "; 3 w’aj‘ Tz K é—w-*ﬂap c;/)am»/
toond o T
M AT heampention {7 baae
Bidlogy (7):
Described by: Subsampled by: | ‘
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l\.—+ e L — e
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SAMPLE DESCRIPTION

/-&r/ﬁ .ﬁ-’}/ﬂ
i Fa & /’(,4,47-44-3,:-_\' <
Criise ld: - 7 -2/ ~WP  Sige em) 2 59277 ——
Sampleld: /) 32/~ 7 Weight &gy ~ 7~ 7 Depth (m): A Yo — /849
T h=
V)

Mn Crust Description
Surface Texture: (/. £ e ly /OGJLM&
[y

Mn Crust Thickness (mm):
Min; Max: Ave:

Outer to Inner Layers (mm)
Min | Max | Awve Texture & Color

O B W N |

Comments and XRD Mineralogy:
Subsample

D= F-| belos, XpD  [fogs morend P

“‘?‘-9‘ )(/?.J u{ea'nr -;—Wa‘i’f{y

Substrate Description
Rock Type: /‘9 rq;‘//a Cogud e r) T ¢

/f’ J/V;f'ﬁcb ne =
X coZ horpl
DE'.SCI'iijOIl: ('J A /’ﬁ,,ﬁ/(i,;j? é rou ) (/T?) Z’ 453 G-->

~

Wi ol , V- F G~ — &yl
}@U’{.}m Ha~r @u@; o Ve!ﬂs

77«),./ aiﬁjm?( ﬂ(’ ./&) I

Biology (7):

Described by: Subsampled by:
e e



SAMPLE DESCRIPTION

Cruise Id: _F7-G1-1F Size (cm): _3 pobble Location: _ Gt
Sampleld: ~o(-D Weight (kg): 6.0 »( 42 Depth(m): oosg2> -~ /&3

Mn Crust Description
Surface Texture:  Fyyrin+ oo -u

aemrpad S E AL

Mn Crust Thickness (mm):
Min:__ Max;___! Ave: !

Outer to Inner Layers (mm)
Min | Max | Ave Texture & Color

-
|

A

f‘ ] / A {)?}’O?//.f’\ .'(C'Y-"‘JC.J. X

(=00 LV B - (UL R | S B T

Comments and XRD Mineralogy:
Subsa

DA1-2-1 TS XRD

Substrate Description

. j x J g
Rock Type:  Rona 07, antravem, =1 e

SOV fogD]

5 — -~
Description: s, Dhcisr oth oy ipush sy 1ee - o2 486
| .5 : gl
SdT F //,.?'f reg A 71 g
bo. - . 7. J
o il L | el + I( T ,_.ﬂi,un’//,;; 5
oA amiadiisiia g + n 7 g =
J
f LA St il - P var A bt E bk 47

Biology M: 2w mrnbzng  kovem—s

ms‘critnd b}’i A < Subsamplcd by:
L) . s



SAMPLE DESCRIPTION

= ;E/‘/m-:?{; ’i;, ,;j/% /’-7’-‘" ‘-ﬂ&-m /:;-,.
Criseld: F 7-9/= WP Sige (cm): Location: ‘GEESRE™=
Sampleld: D2 /- 7 Weight kg _/ /T Depth (m): X000 ~/Ba®

meve Puvple - brown

Mn Crust Description%
Surface Texture: [ Aa b JAF1n A

Mn Crust Thickness (mm):
Min; < | Max:_ [/ Ave: </

Outer to Inner Layers (mm)
Min | Max | Ave Texture & Color

[= 0 LV, T N LSS oS O

Comments and XRD Mineralogy: Z ); ’ =1 7

Subsample

PA—2<] XR D

Substrate Description
Rock Type:slrong)e, ol¥ere/ /)o—o.gﬁf“ / 7)
=

el "na sl B AN
Ok 406<

Description: c.jm,é ﬂ‘#ﬁﬁ‘é ~ bprann
g 7 s
'-}D j‘bb\/&/‘ﬁ”{ :{‘;Vﬂw'f‘i ’ Z/F: (3“

[

Biology (7):

Described by: Subsampled by:
! l(\\ - ai_\l
‘1‘);‘5 | e
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SAMPLE DESCRIPTION

Vodow 4
Cuiseld: "7 -G- WP Size(em): 4.2v< ¥9 > Location: iiimifey
Sampleld: _ D 2! -1 0O Weightkgr = 0,7 —~— Depth (m): 240D - 14D

Mn Crust Description
Surface Texture: ¢y o dC A -~ Dahinpg

Jzand

Mn Crust Thickness (mm):
Min: Max:__ DO Ave;

Outer to Inner Layers (mm)

Min | Max | Ave Texture & Color
1 P alacg /¢
2
3
4 ;
Comments and XRD Mineralogy: p?’ —I O
Subs:z
Substrate Description
Rock Type: D lotne
50/ FoKDT
5oz k36§
Description: ¢/ angoon’
ola On”‘ A0 : ‘: . Mg bide s
el Gty ,f‘:;-’n i -“-: Sityised.
5#;@91?425: Mﬂa-jw’zt:
Biology (0): 1))
Described by: _— Subsampled by:
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SAMPLE DESCRIPTION
Peil cin (;;

Cruiseld: V3 -9-000°  Size(em): 7. 2x 4.2% I4 Location:
Sampleld: __ 1 o) - | | Weight (kg: ~ | Depth (m): _ 2400 =529

Mn Crust Description
SUIfaCC Te}(ml'e: Cu A n —\i = e 0\-"' o

| ;
T m D e e

Mn Crust Thickness (mm):
Min:___ | Max;___ 2 Ave: O

Outer to Inner Layers (mm)
Min | Max | Awve Texture & Color

Liff = Afd o

{ ol Q Blac b s Apis S Ll
!

¥

N [V F N [ [

Comments and XRD Mineralogy: p z. - ( (

Subs

Substrate Description

Rock Type:  [in Yapaaule BE I U g 5
» 1 i : . .
Description: Dbwheownelb o e oo, mdnan)
!
J,jr Joai p ( d! e e > a0
Ll rliiorke s da Sl Aawm Dheosles 6t S0
T : T T P
£ g [)I o~ '{a i £
Moy ANt Gt iiitr o L iPrm f1évi
T T f\;'é“ i I'[J! 1 A ."'r.O/“
A yf
4t Cryea T € Dlarsm & griioZas ABA A S s oLl S5 <
5 g - A 5 .
BIOIOEY M: 2u gt hac oo ms

)

Lo 7y a5 st 7

ok ‘)

Described by: ) [/f Subsampled by:
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SAMPLE DESCRIPTION

Dyl

Weight kg _—~ =0

Mn Crust Description
Surface Texture: ;C:;. AW ~ %v*-ny_ﬂrlm

L ;
Yo Oweaviial TAv

Mn Crust Thic_kness (mm):
Min:__ © ' Max: o~ Ave:

Outer to Inner Layers (mm)

o ]

Min | Max | Ave Texture & Color
e Qﬁ‘. e IC

an jn | W o | —

Comments and XRD Mineralogy:
Subsar

L

.
Size (cm): ~ 2o lcdac = Location:
Depth (m): _ 2 40D~ KD

Substrate Description
o072

Fromaewoe k +

Rock Type:

%

Clashc. 1, P e A 510 7()

c7
USEC

50 %

s RD|

Description:

,G/i D\J V\/Jr“ Aol

Az kel Arjpae s oo, Ao 0

= P :
(RANV O

2 :

Biology (): _ Mbn<

Subsampled by:

Described by: :ﬂ %



&




SAMPLE DESCRIPTION Pl en (o
Criiscld: [~ /" 7/ /7 Suemy 722w /Y Locaion: S

-

Sampleld: D2 [ — /2  Weightkgr ~ F/5% Depth (m): —2 Yoo — oo

Mn Crust Description
Surface Texture: A o

Mn Crust Thickness (mm):
Min: Max: Ave:

Outer to Inner Layers (mm)
Min | Max | Ave Texture & Color

o | [e |w o |

Comments and XRD Mineralogy:

Sub

O
Q\
\\
W

/132,«‘\ ' T D)

Substrate Description

—

Rock Type: D/ 4lnie 7

r L’ £ i !
b oSy Sto 2 be | 1D
"

Qurbeclyal " RLS " Lo cley i
Codef bppne boc iy 2B senys
(72 ’ >
g I

2 e 05, Ly ARES o T e, /i

Biology (2): 7 50 Ly P~cr 8, 20904
fﬁ/ﬁb&“”/ [oat & @&U' Ln ,z]m/ . ﬁ"//) p‘/ ,Q/{:',/
Described by: _— Subsampled by:
/ S L)




SAMPLE DESCRIPTION ,
' 7352 (e e G~
Craiscld: [~ /=7 (L) 7  Setem): 7Oy /7% /9  Location:  “ee———m—m

Sampleld: D2/~ /Y Weight kgr . & &, Depth (m): = “20 — /700

3

Mn Crust Description
Surface Texture: 2‘ bea Ao ing,

Srov/l, o Srpsted

Mn Crust Thickness (mm):
Min:. Max: A~ o Ave: P

Outer to Inner Layers (mm)
Min | Max | Ave Texture & Color

[= 0 RO B I~ LN | S 2

Subs:

Comments and XRD Mineralogy: DQ‘ — I (-6

Substrate Description
Rock Type: . &ine! 3Y D0 o ra b 7

.

' i 4o P R
b 'ClM-v"rzr T peq wj L O yra N e e
-':Vn ,f.".‘_-"')._-.-.-‘)::‘-"/ i '\ “‘J P \"’ 7'2urnen
. . 4
Description: &y /v v, 554 426>
= .

~7

W‘ B s ;/',_.'// ._957 e -jf_;’j.:'/"“"—;'.‘ 3;/5";; f‘?b p\.&
o b 7 .

Biology (M): - ooy npsust oo ooz

=
[y

Described by: \’ &y Subsampled by:



SAMPLE DESCRIPTION o

§ =
Cruiseld: F3-3\-,0F  Size (cm): 85X /94 +/0,5  Location: Sa=oiiiia,
Sample Id: DAl-15 Weight kg ~ /.5 Depth (m): 2400 =/ §0¢)

Mn Crust Description
Surface Texture: ——

Mn Crust Thickness (mm):
Min: Max: Ave:

Outer to Inner Layers (mm)
Min | Max | Ave Texture & Color

=N (T S (TSR [N P

Comments and XRD Mineralogy:

Sut
Substrate Description
5 ¥ Lea v0in
Rock Type:  Spndl sdona > Pl TORPT
?"j - = e
T S
Description: )y, 74 alz ﬂ;/u.m’__
seridstent '.--, L it -.é—{fzag
. y :
Cyipp. Lompns g id) gl le Ll dah b
AL AD - ,
po anaigid ~ preansfic
/R Moas 0O 2. 1.
Biology (7): —
Described by: ) Subsampled by:
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SAMPLE DESCRIPTION Pn (e (&

Cruiseld: /=~ 7-( WE  Sise(em): [G5// ) 7 Location: \slsiebee
Sampleld: D2/ _ /[, Weight kg~ 5 Depth(m): 2400 — (§00

Mn Crust Description
Surface Texture: i o

oyt erone
174

Mn Crust Thig[cness (mm):
Min: Max_ [~ Ave:

Outer to Inner Layers (mm)
Min | Max | Awve Texture & Color

[« 0 L% T - (S S B IO

Comments and XRD Mineralogy:

Subsar
~ 1 - n
yldd =15 x £
Substrate Description 207 LoRpl
3 o f b T A B0y - rr O 2T
Rock Type: £/ <1, (o) o llsed’ Tall? FO ) U
[ (/ [l
N 2 T Ny 1 =
e R (A i e,
L d o ; i 4
Description: &, co, 5 /<l | LhayAd I j
Csilics hedl 2 ) <Pl vryopohise 2 0, T e 1 7
v [ o f” IEE
s s tra s s 8 o) s f: i
W

(=3
Yot in o jfﬁ & xﬂz’y-,_fg — ot/ A"fl’.{}"ﬁ TQFJ AU\-..
olen Lifloo phozoe 27
- . G/
Biology (7):

Described by: X S i‘\) 5 o fﬁ ¢ Subsampled by:

e %g[\\)



SAMPLE DESCRIPTION

Cruiseld: ¥ -9 - 1P Size (cm): |
Sampleld: o /-7 Weight kg ~ &

Mn Crust Description

Surface Texture: 4G, lo—
U

Mn Crust Thickness (mm):
Min:_ |  Max; & Ave: |

Outer to Inner Layers (mm)
Min | Max | Ave Texture & Color

Kacddosh Broon
] o -[ 2ol s rhsd

L= T LV T I L %

D2/-17
Comments and XRD Mineralogy:

Subs:

G {'A e > :
Substrate Description P31 Coxinc 3ysl .
Rock Type: Sand sl e =D alsi B £i008 :)", o] o bt ‘

Description:  ; y, rvoz ||y Srpc e W EeY;
L Ha Prov=c Sar\ | 3Py ‘J\] Cp : b A7 1
GCavec A = erpdohion 0 YHhon
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vovu £l £ g Scouince Lo0uvse Graippj )
Biology (): __ \owr |
Described by: A Subsampled by: J,-S'U. i
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SAMPLE DESCRIPTION

(=W DU
Cuise Id: /- /-4)( [.+) &2 Size (cm): /=7 /77 "0 Location: ~ \ksiesbiie

Sampleld: D 2 /—/|” Weight kgx ~ 5 /oo Depth(m): 2400 —~ 1500
(75

Mn Crust Description
Surface Texture: /il

Mn Crust Thickness (mm):
Min: Max: Ave:

Outer to Inner Layers (mm)
Min | Max | Awve Texture & Color

o |un e |w v =

TN | £
20-1¥
Comments and XRD Mineralogy: D

Subsai

Substrate Description
" e r Af
Rock Type: |'/ B 8 i (sl e
;//1 FEE G0, By Do 3. Trayme s Sasals S

Description: S /s, /L2 ~F 729

™ Pal 4 " r T f,- A ]
L @ = | 7 Litid 7 £ ﬁ\ﬂ;'f_f 2 YL e IROIT L
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Described by: 40 )) Subsampled by:



SAMPLE DESCRIPTION

3 ot
sey2eal ( ;’%’ [l et
01_“8: ld_ ;I"‘ /I-ij.f/ // S]_ze (cm)_ TD = IS Lt i, [mon.
- B ’ 2 ) ~[ &0
Sampleld: . — Weight kg _ ~ £ & Depth (m): 2 & )0 = (00

Mn Crust Descrlptwn

Surface Texture:

Mn Crust Thickness (mm):
Min: Max: Ave:

Outer to Inner Layers (mm)
Min | Max | Ave Texture & Color

O L | W R =

Comments and XRD Mineralogy: 'D 2’ o / ?

Subsa

Substrate Description

£ £ N Yy

Rock Type: Vo) ([ covn s r [esth s 50 /e [ToR!
: oy e

-~ (7}
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//{?’Pr " \E
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SAMPLE DESCRIPTION

Unlce (=
Criseld: / 7-7/ W2  Sie(em):. | "~ 7§ ® Location: G
Sampleld: _ D2 /2 0O Weight kgx ~ 7-§ /== Depth (m): 2 Y00 ~ (P00

L=

Mn Crust Description
Surface Texture: ~ WO ME

Mn Crust Thickness (mm):
Min: Max: Ave:

Outer to Inner Layers (mm)
Min | Max | Ave Texture & Color

G R W D e

Comments and XRD Mineralogy:

o o 21 2
D21-20 -
Substrate Description
Rock Type: Rz s oe 7 g nelesije?
Y /:/'; & \
Description: (S0 22«3 . 2., 00y i B UL
(I - 27 S
/95_{7 Loy 2 7 { %a‘f/xo:& St '{J"ef"‘*
v ! 7] i
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Described by: £ § Subsampled by: ] /\ el %



SAMPLE DESCRIPTION By en. o

> ghe / =2
- T : i W o ;
CruiseId: =7 =9/ )~ Size (cm): + 55T ¢ Location: V=i
Sampleld: 22 /— 2 Weight kgr ~ S /5 Depth(m): 2500 —1700
U

Mn Crust Description
Surface Texture: /24 —o/s o

/[0 a Ry poleces

Mn Crust Thickness (mm):
1_/

Min: Max: Ave:

Outer to Inner Layers (mm)
Min | Max | Ave Texture & Color

= 3 (V.1 S [PV 1 N

Comments and XRD Mineralogy:

Subsz
T 75
Substrate Description "
Rock Type: b bacpn, ;€ DA - p1- & D, el
P s
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