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Questions

e \What is the quantitative relatlonshlp betweehlpr = :-
backscatter and graln S|ze’? =——— =
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Characterization of the area

Cook Strait, New Zealand:

« Part the plate boundary zone of
Australian and Pacific lithosphere
plates

« Main average depth:

* Northern part/ continental shelf:
~150-350m

« Southern part/ intersection to
continental slope: depth to 2500

« Complex bathymetry'-' ' — :'.
1- Strong tlde_s-'& winds ‘__E_“_-_--._;:-_-.-_
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Ship based methods

Multibeam system

Backscatter data taken in Cook
Strait by:

| T

Simrad EM 300
multibeam system

* Mounted on RV Tangaroa

= .- Frequency -_Of_39 -K-HZ%.-_:;-_:._..-__:_-'—____:.: - o . " I. 3
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Ship based methods

Backscatter

» Backscatter profile across
whole insonified area

» Shape of BS in relation to
the incidence angle of
emitted signal
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Ship based methods

Backscatter

5 Sea floor roughness is important!
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Lab based methods
Grain size analysis

Cook Strait:

« 250 grab samples

» Several voyages
(1950- today)

. Analysed by s19vmg
- _,and dlylded.mt Seve
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Lab based methods

Grain size analysis

« Wet sieving analysis: - mud (<4®) (1®= - log,mm) ——

* Dry sieving analysis: - flve sand classes V. flne,_,fme

—= ---gravel @4@;"*35:’?“: =
- _—_s-lll'-l‘- —

3.5 (%)
3.21

1.5 (%)
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0.5 (%)
11.78
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23.04
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« Mosaic of

« High BS in black
« Low BS in white

« Overly with

s B -25,18675156 - -24, 39604965
¥ > e a n B -24,39604964 - -19.84720698

Combined results

Ship based data + Lab based data

calibrated BS
data

Wellington

Sample pOintS in Backscatter
GIS Strength:

[1-73.67517553 - -44.48677142
[ -44.45677141 - -40.31699595
[ -40,351699897 - -37.2844372

[1-37.28443719 - -34.63094565
[ -34.635094564 - -31.59835357
[ -31.598383866 - -28.18675187

B -19.54720697 - -13.75205343
B -13,73208342 - -5.063465832

BN 5.063465313 - 1.380725457 : . -- —‘ o A = e —
value around S e e 175°E
~sample polnt ' '

W 7.524919234 - 22, 98772812

EOHAB Backscafter and gram s*rze.b‘“e‘_mp:ar.l.gg,n
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Combined results _ _
Backscatter vs. grain size

Mean BS vs. mean grain size (grid: 180m)

-5.00 -
S -15.00 = : = . - :
= [ ] Y .. * o : = ® . .
g e e : "+ Low correlation
= o ’ L e® ® ——— e
E 2500 ; A
e oL T o o Nhd . R2=021
g = e 3*#, ===
@ -35.00 - - ..:' = . {: = :
- ® - » :.‘
'45.00 T T T T T T T 1
250 150  -0.50 0.50 1.50 2,50 3.50 4,50 5.50
gravel Mean graln size {phl) mud

« Different grid sizes to see effects of grid resolution (60m, 100m, 180m)
=> Little variation between different grid sizes

Backscatter and grain size comparison - Cook Strait, NZ Herrmann&Lamarche 10
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Combined results _ :
Backscatter vs. grain size (depth)

» Depending on depth?
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Combined results _ _ _
Backscatter vs. grain size (sorting)

-5.00
°

a (6]
= o~ ® o
T e e o ®
@ ® o LA Y
(¢D] (] Q@ ®
£ Qo o ® ®
E o= .. ..‘.
£ _25.00 o e =09
< . 8
&) e o e® o
g =r— '
g e
0

o —

o T e




ANIVVWVA—

arthoro Nukurangi

Combined results _ _
Backscatter vs. grain size (angles)

* Divided into three classes of different
angles
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Combined results _ _
Backscatter vs. grain size (- 10° to 10°)

station  Mean grain size (phi) BS(dB) Angle(®) | _ e Grab Sample of
' - seafloor sediment

C132 -2.00 gravel -13.57 5.00

Backscatter strengh:
b 1 [1-73.67517853 - -44. 40677142

C90 0.66 coarse sand -17.17 -6.88 [-44.48677141 - -40. 31609595

[1-40.31699897 - -37.2544372

[ -37.28443719 - -34. 63094565

C207 1.61 mediumsand -22.65  8.54 7 wellington B 31 Sosaeaet . 25, 10670107
. ; I -25.15675186 - -24, 39604965
C257 3.32 fine sand -24.92 5.57 br I -24.3960496+4 - -19.847206%8

I -19.54720697 - -13, 75208343

. K% ‘:, W -13.75205342 - -5.06346832
: WY 1 I -5.063465319 - 1,350725457
T M 1580725455 - 4.034217012
2=
—
=

M 4,034217013 - 7.524919233

-10.00
%15'00 C132 igraven C20 (coarse
= sand}
-20.00
C207 imedlum ~ C25T fine
) .
'5'25'00 — gand: |
.E 30,00
g  c236(mud; @
£.35.00 . — . —_—
-2.50 -1,00 0.50 2.00 350 500
- = meangraln slze(phn e

- i -_‘7:—-:":‘:?‘:'-‘-"#"
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Combined results

Backscatter vs. grain size (angle)
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Combined results

Backscatter vs. grain size (angle)

=-5.00

Backscatter mean {dBj}




———ANLIVWA—

ukurangi

Combined results

Segmentation

Segmentation

* Acoustically homogeneous areas
are defined ——

+ Model of BS brdﬂleof‘éafh =

_-—_.# =

5 >y

2

‘100% Gravel

Segmentation zones

—_—— = 1_—_,- _.J—_":_.— -
homogeneusra@ e - p
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Combined results

Segmentation

BS of all samples having the same
mean grain size (100% gravel)
plotted agalnst the model va[ues =

._| II

——— p—

Tl

:100% Gravel =

[
o
& 100% Gravel ===

ellington

Well
£ 132

0

10

NN -

Kilometres

mwg 3057

m.l.s

-26.000

28.000

30.000

o

Mean BS

SAMPLE Gravel % Angle

C107 100,00 -62,09 -25,37

C130

100,00

-60,72 -24,35

C125 100,00 -60,32 -23,80

C134 100,00 -57,91 -25,71

C133 100,00 -55,80 -22,73

C129

100,00 -54,45 -22,86

22000 20 -18.000 -16.000 14.000
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Combined results :
Residuals

Difference between samples and model values

15.00 —

® Gravel sample — . * ———

mud model = 1000 —— ==

* Gravel sample~ gso  ~ © °
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Summary

What is the quantitative relationship between backscatter and
grain size?

« Geological information can be extracted from BS
« Former days: qualitative - strength of signal
« These days: also quantitative — strength and shape of signal

How transferable is the derived relationship between backscatter
and grain size to other regions?

* This question remains to be answered but the approach looks
promising

Backscatter and grain size comparison - Cook Strait, NZ Herrmann&Lamarche 20
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