Auckland

Regional Council
i TE RAUHITANGA TAIAD

r
# O$%& & '((%%
# 0% &'((%!






) *+
,-. 10
)t
o* -
12,3 0,
o , 0,02 04 3- , 4, , 4 -5,3+ 4,300
5 4300 O 2 - , o+ ,30 5 60 ,
7 04, 80 5,30 5 4- -0, 53, - 553
,2 003
)
7.,9% (
0 57 ,: 304, 0O,
; 2, *3
<#8 *3 +=
>t &( (?8>( &(
+++ + @
*+ JA. /0 A* - )A* - B (CD44,7 3 *, ,
1 E , ,,33 F,005,3 50-,53 ,

( !41 - 75!
35






Executive Summary 1

Introduction 3
E , 4,33 0 '
0
Methods 7
E,5
#220@ 00 -00
3 , ,00
3 -00
0 -00 %
Site sediment characteristics 11
0,4 0
34,00
Gbh5, 0 + 0,5 40 3 - 0
G55, 02, 3
Site chemistry characteristics 19
34,00 %
Gbh5, 0 + 0,5 40 3 - 0
Site ecology 25
033,0 34,00
.0 + - , ,00
33 - 02, 3
Comparison with 2001 survey of the Upper Waitemata Harbour 35
3 , ,00
1 34,00

Comparison with RDP sampling of Upper Waitemata Har ~ bour 38



E , 0
1 34,00 '
' 4 0 +2 , - '
# Sensitivity to sediments 44
Sampling design and recommendations a7
E,5 '
3 3 034 '%
Summary 50
8
3 3 , ,00
1 33 0
' E , , 33 0
References 54
Appendices 57
2+ -$ 44,2 5,, 0 -$




# $ %

23, 33 , 4,,33
7 3 *, 35 04,,330

, 0 3, 3, 04 0 3
4 55 -0 3 4

2 43 5 0, 30 "

, ,0 0 3 3 0+ 4,2
3,5 33 -53 + 4, 0
-,-33 0245, D44,7 3

? + 0 + 5, ,

0 O 5 4 #, 3
D44, < ,0 05 3

5 0O *-,0,30 , 4, 5
0 3 5 D44,7 3 |

53 4,3 - 00 3
4,5 3 0

5 0

G 53 5,0 +034 0 0B 23

4,0 0,4, 34,00, 03

,4,9 0B 0 3 3

D44,7 3 *, , , 0,0

-7 4 0 4,,330

002 0 O 3 3 000

3 , 05 0 0+, 3
- $ ,0 155 , 0B1.CA

000+ ,0 8 05, *0
000+ 1.8 05,,0 (0
- 00 , 0,3, -

+ ,400 55 4, -

+0 300,00 5 00

1 33 0 ()
85 D70 0, , -5
*»,0+ 3003, O . 7

220 -405 4- 0 ,0
3440 < 0 33 O

+ -,0B + D44,7 3 *,
oo -B23, ?,,C

oo, ,-2,0 + 2,
,3,300 3, 5 0 '
00 + 3 7

, 03 , 3

, 34 0 00 +
034 50 3

7. (€
+ 0 0034 5,
, 0 0,2-5
4,9 C 5,3 ,
, 05, 04 O
4,0

4, + +0 ,00
155 0 .+B1.C

33 ,33, A
05, 44, 0 5,=
+ 155 .2 B1.C

5 H D44,* -0,

3,5 ,
3 0+, 3 -
- ont L4
, -2, 3
,0,2-+0 C,

0-+05 #, 30

0 +2,0-+0 00, -
33 -,4 0+,

, 40 2,3 2, 0




+, 34, 84 33 - 340 < @

, 0 | 335, 0 3 3 , H55
3 30 84 (WHS5 2, -+ 0 33 - 340
E , , 33 0

0 53 , 4,330 4, 00 0 5 ,0
0 , ., 2+ 0,4, + o, + , 0+,

,, BC 3,5,4 0 0O ABC 3,500
034 AB C+ , 00 5 8 3 00 3 ,A B2C
+ 5/ -5034 0,/,5, 4 3-05 03

#0 -005,3 ,3 , 4,,330 00 ,0

01 E , 4 0 *+2 , + oo, ,0 -

o , 0,4 -5 ,3 55 05034 , ,

0, 0+ , 05300 5, 23, (0

20 + , + o+ 0 05 -20 3 +

0000 5, 0,20 , 0 034 ,4 5,1 -

+ 0,

7, 33 5 + 0 034 00O BCG,44 0

0 44,, 05. 0, O o, o, -,

0 5 2 43 0O 3 BC 34 0 , 3,3

, - 4,-, 0+, , 0-5034 0

03 , 0 , BC 4, 0 0 034053 +

0O -55, ,0B3 200 C50 E <04, -

3 , 4,,3305 E E ,

, 73 00 5 -04 0,3 . 7 , 33

05, D70 , 0 055 5,3 2 5 ,0405

3-8 3 3 0 39,,0 D7* *+2,5, 8

B,b4 , 8 4 -,0 < 0oC+0 O

0 8 3 55, 30034 00+ 5

8 3,0 " 23,5 -,

7, 33 3 , 5,3 0 ,0 * 44, @

05 03 BF 3C-,- ?,,3, 55, 00,2

+ , 05 @ 44 , 5 5 0

5,3 00 - 53 5 0

E , 503 3 , ,00 5 4, -, 5

03 BF 3CO 2,-, - ,0 03 3

, 33 33 , 00 o 3 ,




& |

D44,7 3 *, ,BD7*C 3 34
, 2-03 0 ,-+ ,0,
*,,B? C EO 5 3 05
, 5 030 30 3 0
03,05 2 0 4 0 0

,, 0 *+2, :
, 5 2 43 , 05

, -,0

3 -0 -5 5505 3

, 53 'BO ;, '
3 505 00 -+0 4, 55 0 00
00 3 400 3 2 43
0 0 3 20 00 +
2 43 + , 0 , - 55
D70, , 2 2,3 0B33O0
00 + 3 0, - 0

2 43 0+ 05, ,03 34

<2, 405+-,0 33
002, 2 2,30
05 0 5 0 -

1 451

D <, 75,0 D7*+ ,
44, 03 0 2 43 4 00 O

,00 3 2, 34,00
2 4A

0
0, , ,005
53 0245, 5505
2, -034 40 ,4,0 2
+ , 0 o ,,/, 7,
034 03- 42 0-034

7 3 *, ,042

3

4, 0 O 0
0
8

000 & 3

34 - , 7 3
, 0 4,040
04,3,-40, +

, 2 43
+ , -B;C 5
D7 3 2, 8

2 43 5 D7*+0
00 ,4,0C
+ , 0 0,3+
4, ,00 03
, 0,05,

+, 3 0
,5 ,F04 5 -

4 5%




/ 005 D7* 0, 4 5, 00 34 0

, , 7 3 3 34 0 o , ,00
30 - ,0 4 34 o o0 3 ,
4, ,33 05 0 , 04, 34 30,0 -00
3 - GO0 ,0,9 BGC 8
E 0 305 3 D7* .-
2 5,0 ,08. 0, 00 3 -B 3 O0CA* -,0
, B3 , 3 O0CA# 30, F 2, B, , 0,
3 0 0, 0, OCA 4 , BO 30 3
- 5,, 2 , 0,0 + 3 0
4, , 3- 84 ,04 55, -
55, 2 43 30 00 , 0
G 3,50 ,0 , 2 - 2 43 35,
+ 5 D7 5 44, + 0o ,+
8 -0-*+2, 0 ,0 302 0B ,
73 , , -0 D7 , C5 3, 5, + 5
D7 0 0 +0 + 0 , 0, 0
0 0+, 4 0 40 5030
3 0+ 035 0 ,0B. O * -0, E
<,0 05 3 -5 ,,C 5, , +0
4, 2 3 2 43 B, 3,30 0 ,.,C+0 O
,+ 0 00 , 73 440 0 05
D44,7 3 *, , , '00,

0 B? C

- ,0402, B 3, 5 C0034 ' 304,-,

B 03,5,/ - 5 E , 3 , 4,33C 0 O
0 2 430,004, O 00 , + 0
0 9 + G 8
7 505 4,330 0 3,5
" 5 3 0 3 0 00, 5- @
53 53 |, 0 3 04, 00 +
243 B 4-- ,3 -,,0 , 3 0,0
33 ,33 44, @ C , 4,-,
3 , ,00 3- 00 + 2 43 BO 3
, 0@ ,4- , 3, , 0C,
034 0 55, 5/ - 5034 ,5 0 ,0
4 33 - 0+ 0 ,+,05 -00
, 34,2, - 040 00 + 0 3 0
84 -5, 0 3 3 34 0 3
0 3 0 5305 O 3 BF 3C 5,3 4,
03 BF 3C

30, 03 40 ,o- 00 00 3 4

5 +0 3 + -05 .0 5 ,02,




0 ,004 0 5

3 4-3 503 ,40 ,
4, 30 2, 0,0 00 3 +0 - .5
., 053 0 4,5 0 5 3 ,
4,33 3 3 ,00 - 00+ 0 3
4, 0
00 + O 0 5,3 5,3 5,
2 43 0 055 . 5, - 34, 0 05,3
00 2 034 2 03- 0+ ,
55 4 2 - 0,
0+,0 5,3 s 0 + +, ., -
0 ,33 03 B C 53 53420
344 5 D7*B 33 0 C 5 0,2 O-
00 00+, O . 00 00 ,0BO2
J30K5 ,0 , 55 J3 K5 D7*0 ,-$ 4
3,3 .0* -07, ,+, #, 30A
0 2005 3 -05$% D44, E .+,*, , 00CB?
C
$ %&
0,0 5 . B 'C 4, 5 D44,7 3
3 , 4,,330 000+
® Pparl o LucU
® Rng
L
MainU MainC uc e
P [ ]
o HIN
e ® 4 Main0
. Hell
HIW ¢
® OHbv

Hbv

HellU




0 00O 03 0 2 034 04, 5
G 3,5 034 0 0+, 055 -0 2
0, 5G00

3,5D7*3 , 4,,330 0+ 0 0,0 5

B 'C,4,

Sub-estuaries Number of sites Site name

Rangitopuni Creek 1 Rng

Brigham Creek 1 Brig

Rarawaru Creek 0

Paremoremo Creek 1 ParU

Lucas Creek 2 Luc, LucU

Hellyers Creek 2 Hell, HellU

Waiarohia Inlet 1 HIwW

Upper Harbour basin 1 MainU

Middle Harbour basin 2 MainC, HIN

Outer Harbour basin 1 MainO

Central Waitemata 2 Hbv, OHbv




,, 3830 4 34, + , 3

3 , 4,,330 ,4 , 05,3,5 +,034
0 O 33, 3 4, 3005 00O
2, 4 3 5, 2-3 0 , 5 40
B4 8C+ 0 02,- 0@ 5,3 % 3 +034 3 0
+, 0 0 + +04,3, -3 -030,/,
034 - 2 0, 5 00, ,0 ,0 30
034 5 +
, 5 000340, ' 304,-,B23,7?, ,-
E- oC ' 0 B*2C 0034 (30 -,04, 5
7 3 3 , 4,,33 '0 0,0 34 2, - 0
23, 34,00 22 *20 G3A0
+0 0 , 4 0 23,D7* G 33,7034
0+,04, - 00 +
5, 0034 + B*7* E <*2C43 3,,0
B+ 0 0OC+, 4 o, ' 5 034 34
+0 04,034 E E , , 7 3
1 E , ,,330 4,2 / 04, 5 ,0 2,
0 0 0J2 K / 0 O ,034 0 5,3
, 3 + 0 . 5 54,2 0034
2- 04 " 034 0, 4 + 3, 05
,,5 -0340 4,2 0 30
, 3 0+,034 - , ?2,40 O
+,, 3-0 B+ 0o ,C 0o ; , 0
+, , 40 0 0 ,, 44,83 -
34, 2 ,034 ,0 034 + 4,2 0'
3 0 +4 05,, 340 0, O 5 -5 + 3
0 4,2 04
,0340+,02 |, L330 ,0 00 + ,0
4,0,2 H 04,4- 0 + , 340+,
0, 0, H 04, 4- E , 5 +, 5 +0

8 3 2 4,




5, 5 0 5 2 E, 2 400 0

0,2 00 ,- E 3 , 30, 4 o@
000BI 33 F 33 F 33 33 ,3 0C
|

3 ,,00B , 0@ , L 4- C,
00 00 0 034 0 , ., 3 0+

0O +03 03 ,0B3 4 3 3 ,C,

3 , 0@ |, .5, ,4- -00

, ,0,14 45 @ , 4, , -0 0 0,

+

23,03 03 ,0B 3 4 3 3 .,C,

3 , 0@ , 5 30 3 -, 340
53 , ., 3 0 -0 04 ,05 , 0@ 0340

4 - 0 -0 53 3030
, 0@% 0340, 3 O 00 34 544,83 - 5
03 O 0 M%H -, 4, 8 5, 00
03 034 0 + 02 |, n8 n8 n8 ( n8
30020 4 -0000 04, I( n8 5, N % n8
| _%nm8 5 0, , ( 0 + 0 2
B5 0, + M ‘& C ,0 05 -00 ,
4,0 04, + 5,2 00 0 BN mC ,00 B F

nBC3 30 B F nBC5 0 B( F nBC 0 B %F( nB8C

-Bl _ %nBC E 0 0O 035 O -

,4- w7 3 5034 5 034 05, @ , +

3 0 0034 BM C 5, -00 ,4- 0
8, - 03 %H 8, 4, 00 O
04 ,4 3 , 5 0400 04, , 4, 0
53 ,4-
<, $44,83 - 50 3 04 -4, + , -

034 0 , ( 0O + 0 2B 034 0
+ 5,M' 5,&C 034 0 0 5,
' BE *0 %&C ,+ <, 0 0

55, +

" #

< 4,-,B23.,C I 0 + 0 4

,B 3 4 3 3,0 4, 2 | 3, 5,




3 -00 , 004 0,5
B + 3C 3 4, 55, 0
, ,4 04,4 4,0C

3 -00+,453 -)* .,

034 4,4, 70 0 , 3

7 30 B%%&C E O B C
Bl n ,-02C 5 BI(

@ 03 0+,5@, 5

-00 0 30+, -065,

4-- ,3 -, ,0B*CB3O ,-+

3 0,0 33 ,33 44,
? 5 0+, -05,+ BE* C
B3O ,-+ C * -0004,

4 4 - , #@PQ
B# C# @PQ5 , #@P Q4.
G @eP Q , 2?2, ?

4 , -, B30 -+

, 03 0340+,0 5,/ -0
+,4 034053+

305 ’ 21 -
$
0) %' '
, 4 34 -00 3 @ +0
+ 00 03 , ,00 3
+ 00 + 03 , 4,,33
4, ,3305,0 3 , ,00 30
4 350 3
G55, 0 + 4, 0@ 5 0,5
0 5 5 +0, , H ?
5, +05 OH5 3 7,3
3 0 5 ;0 0+,
3 +00 2 -00+,
G55, 0 + 03 , 0@ 2, 3+
+0, , H?,H,
55, +05 OH5 3
0)
33 - 340 $ 33 - 00+,
, 0 o 034 4
23, ?,.- (+

33 - 340 0 0+003 , ,

,0. B¥x3 C5 +
0 4 00O
3 -00+04,5,3
n+ 02C5 05, 44,
,0 034 5, 3
) , BO ,-+CA
CA , 2,
@ B3O ,-+C
8, 44 , @
* 34 05%
,  # @PQ4,
# @PQ5 , ,-0
B C4-,
C

0, 4400 O
, 2 034

0 20 03, O
34,00
+ -

-+, 0O -00 5

4,03 +, 5 0
yH 0 5

0 0+04,5,3

34, H

, 5 00 5 5
,4- 0 5

45,3 035

000 0 5 , +,

%



34, 2, 0 33 - 340 2, , 5034 4,

0 00 0,4, < 5,+ , 053 40 OO0
+, 0O 3,3 30 0 0 #-.,0

03, 0 ,04 -00 0 o, 0 0 <-
3,3 30 O 5 ,+ 04,0 0,4, 05+

55, 0 4, 54 ,0+, 44 , * 55,
/00,053 0

33 - 340 0 +0 5 ++-0$BC 0

5230 3, -3 8 BCO ,, 0035

, 0B*+ ? C 005 0, 00,5 $ -

04 0 -5 0 5 ,055 2, - ,0B44 8C

7 + 0 03, 0+, 0 #-,003, 0

# 2,0-$D2, 30,05 2,0-+ , 0 5, 0

23.,$3,504 0 3,5 2 0 7, 8

+, 5, ,4 0 3

G55, 0 + 034 30$G55, 0 + 034 30

0 +, 0000 05 +0%

BCG55, 0 33 - 340 +, 0 0 , 30
4.3 0 #-,003, 0B< EA ,3, , %%C

BCGS5, 0 3 0, ,+, 0000 -BC 34, 3
40 5 30 3 8 O BCO 00B,
4,3, /2 C 5 5 30 3 8
23,

BCG55, 0 20-B3,504 0 7 , 8C+,
0000 O 00B, 4,3, 1/ 2 C

. 0 + - 003 3 » »0 0% 4 .3 KO

, » 0+ #-,003, O " + o/,

0 0 - 000 * ,,053 0+, 0
33 - 340 0 03 3 , .00 ?,
/05+,0 +0 3 34, 0 3

2, 07, w 0 , - 00 -,

2, 0+,2 O 5 3 2, 5

5 ON ?2,+,0 +0,4 3 ,5 30 2,- , O

2, 0 0, 3 0 +00 ?, 4 .,3KO0

, » O0B#<1A , ,;,- C +2, 0+, -

3 5 -,0 " 55 -N 003 ,,00

+, w04 25 00 / -, - -00,00

1410 1




% 1

4 , BC
0 3+-4 4 ,
0034 - 0 O
+ 5 3,20
0 0 0, ,0 -053
34,0 4,3, -53 BN%HC +
C 4 - 5 0 3 0, + & %
03 B C <, 5 03
B C
# 3, B# C
# 0 44,83 - 35,3 3
- 034 - , 0
3 5 . 0O O
14 - Ol + ’
034 O o o, ,0 -053
4 3 4,0
3 04,3, - 34,0 53 BN&

03 3 55 00B C ,4-
+ (& & LO0O 3 B Cxg,
, 53( &(&HB C

D44 ,E BE DC

EDO 440 . #
* ,0 0034 - 0

5 3 + 0
0,+, 5 0 0 00052
l!+0

3 04,3, - 34,0 53 BN&
03 3 55 00B C ,4-
& LOO 3 ?,, (034

5 03, 53 & (H

0

3 ;
.+ 44,83 - 3+
0 9340
,1t0+ 0 3
03 3

55 0

5 3(( %(

5#, 3,
8 020,45 ,
,34 E ,20

+ 033

%H 0

3 ’

5

+

, 2

-5,
0 3 0,
5 03

D44

0005 0 43
3,20
4BN 3C3 +

&HO
5 03 0+0

B

0

B
C

-5,

C <,

0B
LO
H

3

0C +

0 ’

3

0oC +




"(

33,-50,5 0 3 , ,00 'D7*034 053 2
? R ,4- m 00 B F nBC 3 30 B F
nBC5 0 B( F n8C 3 BI( n8C
Site Date %mud  %fine %medium  %coarse %organics chla
sand sand sand
Rng Nov-05 91.59 8.41 0.00 0.00 9.60 8.09
Feb-06 96.43 3.36 0.20 0.00 6.64 13.73
Brig  Nov-05 89.25 8.53 1.99 0.23 8.68 6.68
Feb-06 96.30 3.52 0.19 0.00 6.72 8.52
MainU Nov-05 88.43 11.54 0.04 0.00 8.26 8.46
Feb-06 94.88 4.95 0.17 0.00 7.30 18.77
ParU Nov-05 96.84 2.46 0.70 0.00 10.13 7.75
Feb-06 97.65 2.22 0.13 0.00 6.51 14.73
MainC Nov-05 20.58 73.80 4.85 0.77 4.24 8.78
Feb-06 20.17 71.07 7.56 1.20 2.38 10.05
HIN Nov-05 6.15 62.77 23.28 6.20 1.62 10.42
Feb-06 28.41 67.43 3.46 0.70 2.67 19.53
Luc Nov-05 30.08 42.46 16.08 9.69 3.33 9.52
Feb-06 34.97 49.69 11.08 4.13 4.29 10.48
LucU Nov-05 62.05 36.38 1.53 0.04 5.17 9.48
Feb-06 71.86 26.53 1.61 0.00 4.37 14.19
MainO Nov-05 9.91 72.92 13.80 3.25 2.13 7.61
Feb-06 16.10 58.89 16.10 6.80 2.13 10.10
HIW Nov-05 10.54 68.66 13.74 1.53 1.32 7.33
Feb-06 22.30 66.73 9.85 1.12 2.07 13.88
Hell Nov-05 61.08 37.30 1.50 0.12 6.00 16.65
Feb-06 52.80 44.00 2.86 0.33 3.15 15.63
HellU Nov-05 88.78 10.49 0.73 0.00 8.06 7.22
Feb-06 94.33 5.34 0.21 0.12 6.14 17.88
OHbv Nov-05 75.19 24.59 0.19 0.04 5.79 8.48
Feb-06 87.71 11.95 0.10 0.24 5.30 10.96
Hbv Dec-05 0.98 44.21 42.33 10.71 1.75 10.68
Feb-06 1.90 55.46 31.37 6.54 2.01 11.00
, 3,3, B ,b@B ,DC
DO 440 0 , 3 3, -3 ,2
5 , 5 , 5 0O 0 ,- 0034 - , 00
53 ,00 , , 5 0 034 0 00052,-
4BN 3C3 0,4 + , 8 02
3,25,0 0, E ,20 0 4 3 4,0,
, 0 0 55 , 034 3 5 0




3 -3 + -30053 ,20

3,5 04, ,-3 802

3 04,3, - 34,0 53 BN%
03 3 55 00B C ,4-

+ " LOO 3 B C <
) 5!3( HB C

, E BE C

E O 8 02 , 5

E *, ,0 0034 -
,-G 034 0 B,3,3C ,005,3

3 0 34,0 55 0 OBN H
03 3 53 3 00 0B C
030, + & & LOO 3
5 03 0, 2-+ , 53

* 0 B*C

* 0034 530, O
,030# 5 5 4 - 0
, 2-8 02+ 44,83 - 3
+ B C

3 0 34,0 55 0 OBN(H
+ 0 B( F& H3 A (F &H
3 5 00 ,2B C
, + ' 9% LOO3 B
03 0, 2-+ , 53¢

. 0, ,B. C

0 90 , 5 3 5.
0 4+- 0, -, 0034
30,5 3 -
034 0 08,3- ,tB44
000553 -+ , 00 O

3 0 34,0 53 B F HC
03 3 5 ,00 ,2 B C
030, + % '‘&LO 0 3
5 03 0, 2-+ , 53

. 0, 44,B.DC

.DO , 7,
, 0 0 ,- 0034 -
5 44, 3 .- 0, 03
+ , 5,
5+3 ,053 0,+, 5

O ,0 0, 5
4,0 5 0+ 300
(HO -5, 0C +
5 030,
5 03

5+0 4050 3 +
034 0 05

4 -

00 -+ 03

03 0, ,

+ 0, + ,KO

C + ,5, 02,-

3 30 C 03

C <, 5

(HB C

0o, , -,0053
0O 044,83

, , 3,20
,83 - 3+
05, -

0
+

5 030

C

5 0 OB F HC +

+ 0

0 O 90 550 ,
4 0 0 ,,+3 0,4

50,453 ,20

90




3 0 34,0 53 B(F HC
C ,4- 5 0 3 0,
03 B C <, 5 0 3
B C
< ,E BE <C

E <0 550 , 5;, +
034 + 5 034

5 + + , (33,4

3, 0- ,2 ,0,+0+
0 -00, 3 4 54 3,

3 0 34,0 55 0 OB&F
3 BWWF HC 3 30 0B F HCB
0 3 0, + LOO 3
5 03 +0 H 034 0
7, B*7C

*7TB CO0034 5,30, 0
55S+ # 0O 0O 5*, O

o o0 , , 5 + 5
0 GO
3 04,3,- 34,0 55 0

53 B 'F HC 3 30 0B%&F

,00 ,2 B C ,4-

+ &&LO0 3 B Cx
, 2-+ , 53 HB
*.0, ,B*C
* 0 , 3 5% -0,
llo 5 1 1
44 0 2 0+ 045,00
3,20 5 550 0
3 0005 3 4050
3 0 34,0 53 B F( HC
c ,4- 5 030,
03B Cx 5 03
( HB C

*-,0, 44,B* DC

*DO 0 05 , 34
+,*-0 S4 , 04 +0
, *-,0D44,, GO
, ,,0 -8023,20
0O 05 0 0034 -

5 0 OB(F HCB

% '&

"%LO
, 53" H
'+1*1 ) 0 O
090 550, 5, &5,
o ,- ,00, 0
034 0 , 53
0, 40
HC + 03 ,5 05
C 4 - 5
B C <
0B C
8 020 O35
, 3 5 7

3 -00 0+05

*

0BN( HC + 03 ,5,
'"HC 3,3 05

5 030,
5 03 0
C
+ 5,0 -
0034 - 3
450 0, +
0034 5,3 00
3
5 0 0B F"HCB
( ((LO
0, 2-+ , 53
v 5* -0,
3, , 0 0 O
0 5E
- + 034
08,3-3 -




3 04,3, - 34,0 53 BN&
5 030, +

<, 5 03, 53(

, 7 3 10B<*2C

<*20 0 0O 65#
D44,7 3 *, | , 73
* , 00, 0 O 0

0034 - 0O 044,83 -
+ 802, ,+0 3 0, 2-

00 03 05

3 04,3, - 34,0 53 B
F HC55 0 0B C ,4-

+ && %(LOO0O 3 B C <,
, 53 %HB C

, 7 3 70B*2C

*20 050, *O0
, D44,7 3 *, ,

3,5 03 , ,00

3 , 4,,33

05 *28 03-5 .

B 00 3 +0 03 050C¢C
0,5 5 , + 03 0,5

44,83 - 3 + 0,5

3 *204, 3 -3 3 50
00 B 0 * 4

4 - 5 0 3 0, +
O (+ , 0o+ 2,

4, 4 34
,2 02,0,
5, , &H

005 03
50 80 84 (HS5
3,5 0,0,20 B?

&HCB C ,4-
&&LO0 3 B C
& (HB C
2 , 5
*! !+ . 1
05 3 5% -0,
3+ '3

4BN 3C + 2,-5 5 55-

F && HC +
5 030,
5

2 L#0
05 00
) 7 3 *1

005,00
B C .,

,0 05,3
2, - 0

03 5,

0 3

0 4
34 3 -5,
1 13

9 5+
53 05

mO 0 3

'0 0
80 O

B




$ %&

4 34 0050 0 3 4,4 , 0B4 3C 23, 4
+ 30 04 0,+0 0, , 4 3,03,
03 44,0,
1.5 7

17
0.5 7

MainC MainO

0 - PasH u Luc

05 Hell
-1
15
-1.5 -1 -0.5 0 0.5 1 1.5
550 O, 0 0*2*7 * 00O 2 ,
4,4, 055 F 00 , + 0 -, 0 -2,
, . 4- , 0 H50 3 0@ N 33 + *2
2 0o ,4- , 0 *7 2 OHS5
03 0@ N 33
0, 0 OE <E . 00 0 2H3
0 + FH 5 3 30 0 + %F&H
<, 2,053 FH 4 - , 0, 53 F
m 0 3
0, .D<*2E D* D D #, 00O
23 ON(H 4 - , 0l m -5.3

' 53 , + D 3003 ,+




3 , 0# *D E
, 0 <*2.D * D 2

* 00 030 0 .D 2
, 5 M(H 0 L 4-
*2

" B 'C 20 50 3 3
005,0 0,05 D44,7 3
3 4, o +, , -03,

84 5* -0B 334,-,4,

-5 2 C* 00 3 3
B C5 + -# 30 D44 ,0
,04 2C.0,0 ,0 - 2

E ,,05 3 ,, 2
2 0+,/ 5, 7, 0 ,

% &'

?+0 5 55, 0 + 03 -0
-4, 0@ 55, ., . 5,H
34 3 , 55, +05

4, 0@OC E, 55, 0+,5 5,H
05 03 5 0 0* *D

%

3, ,3 , 4,,330 55, O
o0oo0oB C 0084* 8
0+,03 5,. E
: O+, -, 5,

* D 0 4, o@+, 0 0,2
0O H- HO +2, O

*7 8 , 00 HS3

- ,0 H3 30 .D<*2 E
H55 0 A <*2 0+0 34 -
00 0,2 0 4, 0@
,04 0 3 -4

0
3 5M(H
, 03,0
, 0 , 80
02 0+, 5,3
80 5 +
&(334,-,30,
05, 4
5 3 ,.,B

0B %C + ;3,3
+,2 0OBFC .+0

+, 02 B C
- HO *+2, +
5,H3 B03 50
, + , 20

+ 30+, 0,2 5,
, 00 , 4 -
0 08 ,00 H
DE # *
#, . ED 8
H3 , 0
A * 0+0 34
< 8 , 00
,0 H3
0 5 00+




"(

G55, 0 03 44,0 + 4 3 4,B 3C0 3 0
23, , 0@30, 0,23, HH, 0 5,3 00
,4- B C 0 3
Site Depth %clay %silt %mud  %fine %medium %coarse % Chla
sand sand sand organic
Rng bottom 38.63 54.72 93.35 6.52 0.14 0.00 8.76 NA
top 31.53 60.06 91.59 8.41 0.00 0.00 9.60 8.09
Brig bottom 32.84 54.73 87.58 8.98 2.20 0.39 8.00 NA
top 37.76 51.49 89.25 8.53 1.99 0.23 8.68 6.68
MainU  bottom 31.23 55.25 86.47 13.21 0.32 0.00 8.70 NA
top 27.54 60.88 88.43 11.54 0.04 0.00 8.26 8.6
ParU bottom 14.04 82.46 96.49 2.97 0.54 0.00 9.04 NA
top 11.11 85.73 96.84 2.46 0.70 0.00 10.13 7.75
MainC  bottom 7.36 14.72 22.08 70.90 5.86 1.16 2.98 NA
top 9.43 11.15 20.58 73.80 4.85 0.77 4.24 8.78
HIN bottom 7.36 14.72 8.52 55.07 21.14 6.65 1.87 NA
top 9.43 11.15 6.15 62.77 23.28 6.20 1.62 10.42
Luc bottom 8.87 22.67 31.54 43.31 18.60 5.67 3.84 NA
top 28.80 1.28 30.08 42.46 16.08 9.69 3.33 9.52
LucU bottom 20.29 43.97 64.27 3401 1.21 0.51 4.94 NA
top 21.51 40.54 62.05 36.38 1.53 0.04 5.17 9.48
MainO  bottom 5.07 5.64 10.71 63.89 12.46 4.08 1.74 NA
top 9.25 0.66 9.91 72.92 13.80 3.25 2.13 7.61
HIW bottom 1.61 9.15 10.76 66.01 16.14 1.80 1.48 NA
top 4.58 5.96 10.54 68.66 13.74 1.53 1.32 7.33
Hell bottom 25.28 40.45 65.73 32.68 1.46 0.13 451 NA
top 17.29 43.79 61.08 37.30 1.50 0.12 6.00 16.65
HellU bottom 3.57 78.63 82.20 13.15 3.61 1.04 5.98 NA
top 16.91 71.87 88.78 10.49 0.73 0.00 8.06 7.22
Ohbv ~ bottom 23.75 53.97 77.72 22.03 0.25 0.00 6.68 NA
top 23.33 51.85 75.19 2459 0.19 0.04 5.79 8.48
Hbv bottom 0.00 0.00 1.00 48.0 44.3 6.70 1.00 NA
top 0.98 0.00 0.98 4421 42.33 10.71 1.75 10.68
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2,305 000 O 30, *+ 0 *+2,
34,0 5 04, * 34 0+ 0 ., 0+,
0, - 0, 8 , 5 003 , - 3 * 5+
03, 00,2 +,$BC«<*2 8 0 205
4 , ? ., 0 *
2 0OBC D E 8 2 05 4 +
"(
E B3O ,-+C5 *0B 90 H , B<CC 3 0
40 3 53 '3 0 0 23, + 8 0
5 ,0 155 , B1CBO C 155 .+B1.CB ,C
0+ R4, R =R@ ?R, OR,0 R 33 ,R
,33 R
<63 m metals Total recoverable metals
Site Depth TOC  Total Cu Pb Zn Fe Mn As Cd Cr Cu Ni Pb  Zn
PAH
Rng | top 2.6 0.1 20 | 24 | 92 | 20500 | 85 | 9 | 0.1 | 19 23 | 84 | 23 | 86
Brig top 2.4 0.2 21 | 28 | 99 [ 19900 | 75 |10.1 | 0.1 | 21 23 | 85| 25 | 95
MainU | top 2.2 0.2 18 | 27 | 91 | 20767 | 138|101 | 0.1 | 18 20 | 78 | 24 | 83
ParU | top 25 0.1 20 | 32 | 102 | 24700 | 286 | 128 | O 22 22 | 86 | 26 | 94
MainC | top 1.3 0.2 17 | 28 | 96 | 18067 | 129 | 149 | 0.1 | 13 13 | 57 | 25 | 94
HIN top 0.5 0.2 22 | 34 | 105 | 9870 | 70 | 10 | 0.1 8 11 31 | 17 | 53
Luc top 0.9 0.3 21 | 33 | 118 | 25633 | 125 | 16 | 0.1 | 17 13 | 105 | 24 | 87
LucU | top 1.4 0.3 19 | 29 | 97 | 16333 | 86 | 87 | 0.1 | 17 18 | 68 | 22 | 83
MainO | top 0.4 0.3 21 | 27 | 94 | 10637 | 41 | 103 | 0O 7 11 | 26 | 18 | 45
HIW | top 0.4 0.2 19 | 31 | 98 | 4143 | 28 | 3.3 0 5 6 1.8 7 25
Hell top 15 0.3 16 | 30 | 85 | 16067 | 105| 9 | 0.1 | 16 16 | 6.8 | 24 | 84
Helll | top 2.1 0.2 21 | 38 | 121 | 21233 | 101106 | 01 | 22 | 22 | 91 | 34 | 122
Ohbv | top 1.7 0.4 17 | 30 | 95 | 18100 | 194 | 119 | 01 | 21 | 22 | 7.8 | 30 | 101
Hbv | top 0.4 0.2 23 | 34 | 123 | 4033 |37 | 35| 0O 4 4 16 | 7 | 26
TEL 1.68 | 18.7 | 30.2 | 124 7.24 | 0.68 | 52.3 | 18.70 | 15.9 | 30.2 | 124
ERL 4 34 467 150 82 12 81 34 209 46.7 150
T 05 44, @ 5 8, I( m5 5
03 +, + + 2 0 B  0OOI C 2/ -
, 4,350 3 +0 I ( m5 B 'C
+2, 44,+00 5 - 335, 0 0<*2




3 4,3 03 , 0 53 3 BO C

3 0, 3 , , 5 3 0
3- 00 + 2 00 3 , 0 0 2 5 2
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B,33 44 , 2 3 @ c , 2+ 0
3- 84 5 0 04 55, 0O, 3 0+,
-0 0 0 3 03-3, -55
2 -5 3 05 ,5,4 8 55 0
05 03 3 , 0 , 34, + 4 0
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0 5-J,K,J 3 , OK 8 05 1.+,
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5 3 0,3, - + , 15 5 .2 B1.C 5" (
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3 0C 00 00 -0 8 , 5, 3
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02 8 - 035 D2 0BO -0+ 2 0 2C
0030 2-54 3 655 0 o ,
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0 2 00 - 3 -8 1.,0
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E 03 ,0 8DOBDCS5, 3 005 03 B53
'C DRO 3 , Ol SDO 0 035 0
+ 8 DB c? E, 0 0805, 0
3 0
Total
fraction
Total recoverable metals Sum of
hits STTUs
Site Total Fe Mn As Cd Cr Cu Ni Pb Zn
PAH
Rng 0.1 12 | 01 |04 | 12 | 05 |08 ]| 07 2 25
Brig 0.1 14 | 01 |04 | 12 | 05 | 08| 0.8 2 2.6
MainU | 0.1 1.4 | 01 |03 11 | 05 | 08| 07 2 2.5
ParU 0.1 1.8 | 00 |04 | 12 | 05 | 09| 0.8 2 2.9
MainC | 0.1 21 | 01 |02]| 07 | 04 |08] 08 1 2.1
HIN 0.1 14 | 01 | 02| 06 | 02 | 06| 0.4 1 1.4
Luc 0.2 22 | 04 |03]| 07 |07 |08] 07 1 2.2
LucU 0.2 1.2 | 01 [03] 10 | 04 |07 | 07 1 1.2
MainO | 0.2 1.4 | 00 |01] 06 | 02 |06 | 04 1 1.4
HIW 0.1 05 | 00 |01] 03] 01]02]02 0 0
Hell 0.2 1.2 | 01 | 03] 09 | 04 |08 | 07 1 1.2
Hellu 0.1 15 | 01 |04 | 12 | 06 | 11 | 1.0 3 3.8
Ohbv 0.2 16 | 01 |04 | 12 | 05 | 1.0 | 0.8 2 2.8
Hbv 0.1 05 | 00 |01] 02 ] 01 ]02] 02 0 0
184 , - -005, 3 0+0 , 20 3
, 040B44 8C , 34, 4 0 +, - 0 -00
BC , 30,3 00+0, , 040 + 4, @ 5,
39,-500 40 O 0 4, 00055 , 30,
,04,+ 3, -55 5 04 , 2 -5 ,
, 3 3 0BC 0 2+ 0 0 00 0
o+ 3, -0, , 04+ 2 , O# .000
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., 0 + 3 0+,4,5, + 55 30
+ 00+ - 55, 4 3030 O
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4, 4 34 -005 3 , 053 '060,2
2,-0, 5,0 80 84 H5 2 , - 0 80
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00*2 *7 000 2 + , 05303 O
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+, 0,2 ?/ - 0 55, 022 ,0 3 0
20+, +-0 O 03 0,5

E O , 05 030 5,030 0B ($E D
,E *C+ 03, 2 0BMS5C @ 5,E *
44 5 % 3 0 55, 04, - ,5 ,8 0+ 4
, .5 , , 0+ 84 00
o002 ,8 O - 00+ 55, 4 3
3 020 2 < + 3 84 , 2,5,
, 84, 000 0O 50, 4 , 0 0 3 5, 44,
, @ *KO3 0 034 50 S5 0 3 0+ 4,2

50 30,
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G55, 0 + 0,5 B4 3C 4,B 3C0 3 4,4, 0A
-~ ,3 *,, 0B*C+,30, 30 -+A <,
B<C O ,-+AI(L38, 3 0 , 2, 3 +,30,
30 -+ R4, R =R@ *? R, OR,0 R 33 ,R
.33 R
<63 m metals Total recoverable metals
Site Depth Total TOC Cu Pb Zn Fe Mn As Cd Cr Cu Ni Pb Zn
PAH
Rng bottom 01 26 20 26 93 20467 76 103 01 20 21 89 22 84
top 01 26 20 24 92 20500 85 90 01 19 23 84 23 86
Brig  bottom 02 23 20 28 97 19667 67 114 01 19 21 84 24 9
top 02 24 21 28 99 19900 75 101 01 21 23 85 25 95
MainU bottom 02 22 19 28 93 18900 70 81 01 20 20 85 25 84
top 02 22 18 27 91 20767 138 101 01 18 20 7.8 24 83
ParU bottom 02 25 19 31 101 21400 115 92 01 23 22 87 27 92
top 01 25 20 32 102 24700 286 128 00 22 22 86 26 94
MainC bottom 03 13 12 20 64 17100 75 125 01 13 13 55 25 93
top 02 13 17 28 96 18067 129 149 01 13 13 57 25 94
HIN  bottom 07 04 14 28 77 10020 3 82 01 8 7 30 14 38
top 02 05 22 34 105 9870 70 100 01 8 11 31 17 53
Luc  bottom 03 08 20 33 109 24267 117 167 041 19 15 117 24 90
top 03 09 21 33 118 25633 125 160 01 17 13 105 24 87
LucU bottom 03 14 13 23 81 17600 104 123 0.1 17 17 74 21 74
top 03 14 19 29 97 16333 8 87 01 17 18 68 22 83
MainO bottom o5 03 25 30 8 10120 30 90 01 8 12 31 16 43
top 03 04 21 27 94 10637 41 103 00 7 11 26 18 45
HIW  bottom 03 03 16 32 86 4293 23 37 00 5 5 20 26
top 02 04 19 31 98 4143 28 33 00 5 6 18 25
Hell  bottom 04 10 16 32 82 12633 50 75 01 14 13 63 22 79
top 03 15 16 30 8 16067 105 90 01 16 16 68 24 84
Hellu bottom 03 19 21 43 118 20200 82 102 01 21 21 89 37 113
top 02 21 21 38 121 21233 101 106 01 22 22 91 34 122
Ohbv bottom o5 14 20 36 106 16733 105 94 01 22 23 81 33 106
top 04 17 17 30 95 18100 194 119 01 21 22 7.8 30 101
Hbv  bottom o5 07 12 36 103 4473 17 45 00 4 5 18 28
top 02 04 23 34 130 4033 37 35 00 4 1.6 26
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*x 0+ 0,0 , 040 ., + ,
7 3 BO 44 8'5, 05 8C #0 8 0' 0,05
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@ 00 0, 05 0B 0,2 00 ,- C+ 0 OB
440B4 0 0, 0 C E , , 0 20@ , 030,
38330 0 23,
Austrovenus Macomona
Hbv
120 4 20
100
16
80 3
12
60 2
40
20 1 4
0 0 0
HIN
200 . 12
160 10
120 8
(%]
o 80 z
8 4 5
S o 0 /|
& Hw
o 20 20
§ 200 16
S 150 12
E 100 8
%5 50 4
5 O . 0
-g MainO
S 400 20
P 200 16
150 12
100 8
50 4
o | [ ] 0
Hell
6 14 14
5 12 12
4 1(:3 1:
3 6 6
2 4 4
1 2 2
0 | 0 . 0
Juveniles  Intermediates  Adults Juveniles  Intermediates Adults
(<5 mm)  (5-20 mm) (>20 mm) (5mm)  (5-20 mm) (>20 mm)

E 3 Cc
0
Paphies
Juveniles  Intermediates Adults
(<5mm)  (5-20 mm) (>20 mm)
Mactra
Juveniles  Intermediates  Adults
(<5mm)  (5-20 mm) (>20 mm)




5230 85 o 23,
Site 1 2 3 4 5
Hbv Nucula Aonidies Austrovenus Exogoninae Notoacmea
hartvigiana oxycephala stutchburyi helmsi
HIW Austrovenus Nucula Scoloplos Prionospio Macomona
stutchburyi hartvigiana cylindrifer aucklandica liliana
MainO  Austrovenus Nucula Aricidea sp. Scoloplos Chaetozone sp.
stutchburyi hartvigiana cylindrifer
HIN Nucula Austrovenus Notoacmea Aricidea sp. Prionospio
hartvigiana stutchburyi helmsi aucklandica
Luc Aricidea sp. Chaetozone sp. Nucula Austrovenus Paradoneis
hartvigiana stutchburyi lyra
LucU Cossura Aricidea sp. Levinsenia Helice crassa  Polydora
consimiis gracilis cornuta
Hell Cossura Levinsenia Aricidea sp. Het eromastus Prionospio
consimiis gracilis filiformis aucklandica
MainC  Aricidea sp. Paradoneis lyra Cossura Heteromastus Phoxocephalid
consimiis filiformis spA
OHbv Aricidea sp. Levinsenia Paradoneis lyra Cossura Helice crassa
gracilis consimiis
Brig Oligochaete Arthritica Proharpinia sp.  Nicon Exosphaeroma
sp.1 bifurca aestuariensis  ?chilensis
ParU Paracorophium Oligochaete Oligochaete Helice crassa  Boccardia
excavatum sp.2 sp.1 syrtis
Rng Oligochaete Arthritica Paracorophium  Proharpinia Nicon
sp.1 bifurca excavatum sp. aestuariensis
MainU Paracorophium  ?Sinocorophium Oligochaete Polydora Oligochaete
excavatum sp. sp.1 cornuta sp.2
HellU Paracorophium Oligochaete Polydora Helice crassa  Aricidea sp.
excavatum sp.2 cornuta
02, + - +0503 , 33 0+, 30 , -
00 0 O0+,* * *2E <2 ,DA + N HO5
03 , 0* D E D +00 503 , -BlI HC
4 0, 00B3,58C+0 o0 * 7*2* E < *
+0 #, B? (C 3,5 2 0+0 +0 0 O#, E <.
E DB? (C * O 7 , 2,0 -2 0+, 02 00O
E <*2 *7 +0 ,DB? ( c 3, .10
B C + 2,0-+0 00, - 00 + H3 +
2,0-0 0+, 5 44 4, 05 , ,,0 0,0
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52 30 85 0 23, ?, -
0 -0 5 0 5 3 8 ,

Site Nov05 Feb06 Changes

MainC Aricidea Aricidea Decrease in Aricidea
Paradoneis Cossura
Cossura Paradoneis
Heteromastus Heteromastus
Phoxocephalid Phoxocephalid

HIW Austrovenus Austrovenus Increase in Aonides
Nucula Nucula
Prionospio Aonides
Scoloplos Prionospio
Macomona Scoloplos

MainO Austrovenus Austrovenus Increase in Chaetozone
Nucula Nucula
Aricidea Chaetozone
Ceratonereis Ceratonereis
Macomona Aricidea

HIN Nucula Nucula Decrease in Aricidea and
Austrovenus Austrovenus mic::tgr?cmea, increase in
Notoacmea Notoacmea
Aricidea Nicon
Prionospio Prionospio

ParU Paracorophium  Oligochaete Decrease in
Oligochaete sp.1 Pe}racorophium, .
sp.2 Oligochaete Oligochaetes and Helice
Oligochaete sp-2
sp.1 Paracorophium
Helice Helice
Boccardia Barnacle

MainU  Paracorophium Oligochaete Increase in Oligochaetes
?Sinocorophium sp-2
Oligochaete Oligochaete
sp.1 sp.1
Polydora Polydora
Oligochaete Paracorophium
sp.2 Helice

Rng Oligochaete Oligochaete Increases in Oligochaete2
sp.1 sp.1 and barnacles, decreases
Arthritica Arthritica in Oligochaetel, Arthritica,

Paracorophium,

Paracorophium  Paracorophium  prohaprinia and Nicon
Proharpinia Oligochaete
Nicon sp.2

Barnacle




Site Nov05 Feb06 Changes
Luc Aricidea Aricidea Increase in Muscilitis and
Chaetozone Nicon Nicon
Nucula Chaetozone
Austrovenus Muscilitis
Paradoneis Heteromastus
LucU Cossura Levinsenia Decrease in Cossura,
Aricidea Nicon Aricidea, I—_|eI|ce anc_i
i ) Polydora, increase in
Levinsenia Cossura Levinsenia
Helice Polydora
Polydora Oligochaete
sp.1
Hell Cossura Cossura Decrease in Cossura,
Levinsenia Aricidea Levinsenia , Aricidea,
o ) Heteromastus and
Aricidea Nicon Prionospio, increase in
Heteromastus Paracorophium  Nicon, Paracorophium and
. . . - Torridoharpinia.
Prionospio Torridoharpinia
OHbv  Aricidea Aricidea Increase in Levinsenia,
Levinsenia Levinsenia Paracorophium and_
] ) Polydora, decrease in
Paradoneis Oligochaete Cossura
Cossura sp.1
Heteromastus Paracorophium
Polydora
Brig Oligochaete Oligochaete Increases in Oligochaete2,
sp.1 sp.1 Paracorophium and Helice,
Arthritica Paracorophium decrease_s in Arthritica,
o ) Prohapinia and
Proharpinia Oligochaete Exosphaeroma
Nicon sp-2
Exosphaeroma  Nicon
Helice
HellU  Paracorophium Nicon Decreases in
; ; Paracorophium
Oligochaete Oligochaete !
9 g Oligochaete2, Polydora,
sp.2 sp.1 4 - .
Helice, Aricidea, increases
P0|yd0ra Heteromastus in Nicon and Cossura
Helice Polydora
Aricidea Cossura
?20 08 , 0 8 34 , 0 30 B.
.D* <2 # C 0 05 30 8,3
03 - ,00 05 EO 0 05
3 .,-G,0 3,05 0,2 0 92 0+, O
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34,0 + 0 3 44, 030, 4 350 3
23, 030, 0340 ) - -B F 3+-C
, D44,7 3 0,2-B 33 0 C
% Fine- % Coarse Location of .
Site % Mud medium  sand-shell . Chl a survey site plﬁergnces
Organic compared in habitats
sand to mp
HellU 2001 63.49 36.13 0.42 4.58 12.8 same N/A
2005 61.08 38.80 0.12 6.00 16.65
Hell 2001 96.36 3.74 0.06 7.44 8.45 same N/A
2005 88.78 11.22 0.00 8.06 7.22
Luc 2001 27.03 59.99 12.98 4.47 5.18 same N/A
2005 30.08 58.54 11.38 3.33 9.52
Ohbv 2001 41.01 50.99 7.99 3.24 11.75 same N/A
2005 75.19 24.78 0.04 5.79 8.48
MainO 2001 33.35 64.84 1.81 4.14 7.29 same N/A
2005 9.91 86.72 3.37 2.13 7.61
LucU 2001 49.02 48.95 2.08 5.89 8.69 near N/A
2005 62.05 37.91 0.04 5.17 9.48
Hbv 2001 10.62 87.25 2.12 2.19 19.39 near mudbank
2005 2.12 90.83 7.05 1.50 17.60
HIW 2001 51.83 46.25 1.92 3.23 11.14 near oyster bed
2005 10.54 82.40 7.06 1.32 7.33
ParU 2001 90.01 9.69 0.29 8.69 10.24 near mangroves
2005 96.84 3.16 0.00 10.13 7.75
Rng 2001 42.05 40.81 17.14 6.29 9.35 near mangroves
2005 91.59 8.41 0.00 9.60 8.09
across
MainU 2001 89.97 9.21 0.82 9.07 12.06 near channel
2005 88.43 11.57 0.00 8.26 7.6
HIN 2001 14.58 74.08 11.34 2.28 10.96 same N/A
2005 6.15 86.05 7.80 1.62 10.42
Brig 2001 91.72 7.34 0.95 9.08 7.51 same N/A
2005 89.25 10.52 0.23 8.68 6.68
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3 44,05 05 03 0B4 3C 34, + ,-GO0O0
Site % coarse % medium % fine % mud
Hbv 7.05 36.31 54.51 2.12
Hobsonville RDP 7.10 36.30 54.50 2.12
HellU 0.00 0.73 10.49 88.78
Kaitapaki RDP 2.02 0.74 11.90 85.33
LucU 0.04 1.53 36.38 62.05
Te Wharau RDP 0.20 1.09 19.94 78.78
MainC 0.77 4.85 73.80 20.58
Paremoremo RDP 0.06 0.30 5.56 94.07
Rng 0.00 0.00 8.41 91.59
Rangitopuni RDP 0.23 2.41 5.23 92.13
HIW 7.06 13.74 68.66 10.54
Herald Island RDP 0.61 55.12 19.00 25.27

%



3 3 , 05 05 03 oB4 3C 34, + ) -
G0O B *0 2 20 2 2 5
34, 2, -ClI(L38, 30 , 2, 3 0+,30,
30 -+

<63 um fraction Total recoverable

Site Cu Pb Zn Cu Pb Zn
Hbv 225 34.1 123.0 4.4 7.1 255
Hobsonville RDP 18.3 24.1 95.0 2.6 5.9 21.8
2002
Hobsonville RDP 17.0 28.0 76.0 3.8 9.0 26.0
2005
HellU 21.0 37.6 121.0 22.3 34.3 122.3
Kaitapaki RDP  21.0 35.2 124.7 24.2 34.1 137.7
LucU 19.3 28.6 97.0 18.5 22.2 83.0
Te Wharau RDP  23.7 30.1 117. 20.3 22.7 98.8
MainC 17.3 27.6 95.6 13.1 255 93.6
Paremoremo  RDP 18.5 23.8 78.9 20.7 23.5 86.6
Rng 20.0 24.4 92.3 22.6 22.6 85.9
Rangitopuni RDP 17.0 22.0 77.0 22 23.9 90.0
HIW 18.6 30.5 98.3 5.5 7.5 24.9
Herald Island RDP 16.3 26.7 84.6 7.7 15.1 75.3
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Order Taxa Cu Sensitivity Zn Sensitivity Pb Sensitivity
Response shape and max density range (PPM)
Amphipoda  paracorphium excavatum L <5 L <50 L <5
Melita awa L <5 L <50 L <5
Bivalvia Arthritica bifurca B 10-35 B 70-220 B 20-80
Austrovenus stutchburyi B 10-30 B 70-160 B 20-50
Macomona liliana B 5-10 B 20-70 B 10-20
Nucula hartvigiana B 15-25 B 70-170 B 25-50
Cnidaria Anthopleura aureoradiata NA NA NA
Cumacea Colurostylis lemurum NA NA NA
Gastropoda  pjjoma subrostrata NA NA NA
Notoacmea helmsi NA NA NA
Zeacumantus lutulentus NA NA NA
Isopoda Exosphaeroma spp. NA NA NA
Polychaeta  agnides oxycephala B 15-25 B 70-120 B 20-40
Prionospio aucklandica L <5 L <50 L <5
Aricidea sp. L <10 L <20 L <10
Boccardia syrtis L <5 L <50 L <10
Cossura consimiis B 10-25 B 75-150 B 25-50
NA NA NA

Euchone sp.




Glycera spp. NA NA NA

Heteromastus filiformis NA NA NA

Macroclymenella L

; <10 L <50 L <10
stewartensis
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Order Taxa Info on sensitivity to fine sediment Sens itivity
vanlsines
Amphipoda Paracorophium excavatum In field surveys, this species was found to occur a tall strong mud
sediment types, but preferred sites  with a mud content >  preference
95%
Bivalvia Arthritica bifurca In field surveys, this species was found to prefer sites low
with a medium proportion of silt/clay, although thi s data

was based on low abundances

Austrovenus stutchburyi  Sensitive in field surveys and medium levels of SS. medium
Found in sediment with 0-60% silt clay, prefers 5-1 0%
silt/clay. Sensitive to burial by thin layers (0.5-1 .5 cm) of
terrestrial clay.

Macomona liliana Sensitive to high levels of SS. Mac  omona survival was sensitive
decreased in high SS (750 mgL-1 lab trials. In field
surveys, this species was found to prefer sites wit ha
low silt/clay proportion (<5%).

Nucula hartvigiana Partially sensitive to burial by thin layers (0.5-1.5 cm) of medium
terrestrial clay. In field surveys, this specieswa s found
to prefer sites with a low silt/clay proportion (<5 %), but
occurs at a wide range of sediment types (0-60%).

Paphies australis Sensitive to burial by thin layers (0.5-1.5 cm) of highly sensitive
terrestrial clay. Species prefers sites with a low
proportion of silt/clay. Only occurs in sites with les than
5% fines
Cnidaria Anthopleura aureoradiata In field surveys , this species was found to prefer sites highly sensitive

with a low silt/clay proportion (5-10%), but occurs ata
slightly wide range of sediment types (0-15%).




Cumacea Colurostylis lemurum
Decopoda  Helice crassa
Gastropoda Diloma subrostrata
Haminoea zelandiae
Notoacmea helmsi
Zeacumantus lutulentus
Isopoda Exosphaeroma spp.
Oligochaeta Oligochaeta spp.

Polychaeta Aonides oxycephala

Prionospio aucklandica

Aricidea sp.

Boccardia syrtis

Cossura sp.

Euchone sp.

Glycera sp.

Heteromastus filiformis

Macroclymenella
stewartensis

In field surveys, this species was found to prefer sites
with a low silt/clay proportion (<5%), but occursa ta
wide range of sediment types (0-60%).

In field surveys, this speci  es was found to prefer sites
with a high silt/clay percentage (<80%), but occur at
sites with a wide range of sediment types/

In field surveys, this species was found to prefer sites
with a low silt/clay proportion (5-10%), but occurs ata
slightly wide range of sediment types (0-15%).

No info
In field surveys, this species wa s found to prefer sites

with a low silt/clay proportion (<5%), but occursa ta
slightly wide range of sediment types (<10%).

Not sensitive in lab trial s of SS
No info
In field surveys, this species was found to occur i n all
sediment types, but preferred sites with a mud cont ent >

95%

V. sensitive in field surveys Prefers sediment with 0-5%

silt/clay. Sensitive to burial by thin layers (0.5  -1.5 cm) of
terrestrial clay.

Sensitive to burial by thin | ayers (0.5-1.5 cm) of
terrestrial clay. In field surveys this species sho wed no

preference for sites with a particular proportion o f
silt/clay.

In field surveys, this species was found to occur i n all
sediment types, but preferred sites with a mud cont ent
less than 70%.

Sensitive to high levels of SS (750 mg/l) in lab
experiments Boccardia stopped feeding under high SS
concentrations. Not sensitive to burial by thin (0. 5-1.5
cm) layers of terrestrial clay, but sensitive to th
(3-9 cm). In field surveys, this species was found to
prefer sites with less than 10-15% fines.

In field surveys, this species was found to occur a
with a wide range of sediment types (5-65%), but
preferred sites with moderate mud content (20-25%)

No info

Not sensitive to burial by thick layers (3-9 cm) of
terrestrial clay. In field surveys, this species w
to occur at sites with a wide range of sediment typ es.

In field surveys, this spe cies was found to occur at sites
with a wide range of sediment types.

In field surveys, this species was found to occur a
with a wide range of sediment types (0-60%), althou  gh
its density was highest at sites with a low proport ion of
silt/clay (10-15%).
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Nereidae

Scolecolepides sp.

Scoloplos cylindrifer

In field surveys, this species was found to occur i n all Mud preference
sediment types, although its density was highest at sites
with a medium proportion of silt/clay (55-60%).

In field surveys, this species was found to occur i n all Mud preference
sediment types, although its density was highest at sites
with a medium proportion of silt/clay (25-30%).

In field surveys, this specie s was found to occur in most sensitive

sediment types (0-60%), although its density was
highest at sites with a low proportion of silt/clay (<5%)
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Site Code Methodology = Dimensions Easting Northing

of site (m)

Rangitopuni Rng Boat 100 x 30 E2653449 N6491807
Creek
Brigham Creek  Brig Boat 100 x 30 3E2653704 N6490358
Upper Main MainU Boat 100 x 30 E2654360 N6491000
Channel
Paremoremo ParU Boat 100 x 30 E2656207 N6492093
Creek
Central Main MainC Boat 100 x 30 E2657029 N6491049
Channel
Herald Island HIN Walk 90 x 70 E2658478 N6490325
Lucas Creek Luc Boat 100 x 30 E2658788 N6491194
Lucas Te LucU Boat 100 x 30 E2659839 N6490317
Wharau Creek
Outer Main MainO Boat 100 x 30 E2659043 N64900098
Channel
Waiarohia Inlet  HIW Walk 90 x 70 E2658041 N6489650
Hellyers Creek  Hell Boat 100 x 30 E2660692 N6489573
Upper Hellyers HellU Boat 100 x 30 E2661895 N6489996
Creek
Opposite OHbv Boat 100 x 30 E2660255 N6488769
Hobsonville

Hobsonville ( Hbv Walk 100 x 90 E2660106 N6487972

also CWH site)
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Phyllum Class Order Family 5enus pecies
Annelida Oligochaeta Tubificidae sp. 1
Annelida Oligochaeta Tubificidae sp. 2
Annelida Polychaeta Capitellida Capitellidae Capitella sp.
Annelida Polychaeta Capitellida Capitellidae Heteromastus filiformis
Annelida Polychaeta Capitellida Maldanidae Macroclymenella stewartensis
Annelida Polychaeta Capitellida Capitellidae Notomastus sp.
Annelida Polychaeta Capitellida Capitellidae unidentified

species
Annelida Polychaeta Cossurida Cossuridae Cossura consimilis
Annelida Polychaeta Eunicida Lumbrineridae unidentified

species
Annelida Polychaeta Phyllodocida Nereididae Ceratonereis sp.
Annelida Polychaeta Phyllodocida Glyceridae Glycera lamelliformis
Annelida Polychaeta Phyllodocida Goniadidae Glycinde trifida
Annelida Polychaeta Phyllodocida Nereididae Nicon aestuariensis
Annelida Polychaeta Phyllodocida Polynoidae Paralepidonotus ampulliferus
Annelida Polychaeta Phyllodocida Nereididae Perinereis vallata
Annelida Polychaeta Phyllodocida Syllidae Syllinae-indent
Annelida Polychaeta Phyllodocida Syllidae Exogoninae-indet
Annelida Polychaeta Phyllodocida Nephtyidae Aglaophamus macroura
Annelida Polychaeta Sabellida Sabellidae Euchone sp.
Annelida Polychaeta Sabellida Sabellidae Pseudopotamilla indet juvenile
Annelida Polychaeta Scolecida Paraonidae Aricidea sp. B (subgenus

Acmira)

Annelida Polychaeta Scolecida Paraonidae Levinsenia gracilis
Annelida Polychaeta Scolecida Orbiniidae Orbinia papillosa
Annelida Polychaeta Scolecida Paraonidae Paradoneis lyra
Annelida Polychaeta Scolecida Orbiniidae Scoloplos cylindrifer
Annelida Polychaeta Scolecida Orbiniidae Scoloplos sp. A
Annelida Polychaeta Spionida Spionidae Aonides oxycephala (trifida)
Annelida Polychaeta Spionida Spionidae Aquilaspio aucklandica

(Prionospio)
Annelida Polychaeta Spionida Spionidae Boccardia syrtis
Annelida Polychaeta Spionida Spionidae Polydora cornuta
Annelida Polychaeta Spionida Spionidae Pseudopolydora paucibranchiata
Annelida Polychaeta Spionida Spionidae Scolecolepides benhami
Annelida Polychaeta Terebellida Cirratulidae Chaetozone sp.
Annelida Polychaeta Terebellida Pectinariidae Pectinaria australis
Cnidaria Anthozoa Actinaria Actiniidae Anthopleura aureoradiata
Crustacea Cirripedia unidentified

species
Crustacea Malacostraca Amphipoda Corophiidae ?Americorophium sp.
Crustacea Malacostraca Amphipoda Phoxocephalidae Proharpinia sp A
Crustacea Malacostraca Amphipoda Corophiidae ?Sinocorophium sp.
Crustacea Malacostraca Amphipoda Corophiidae Corophium insidiosum
Crustacea Malacostraca Amphipoda Gammaridae Melita awa
Crustacea Malacostraca Amphipoda Paracalliopidae Paracalliope novizealandiae
Crustacea Malacostraca Amphipoda Corophiidae Paracorophium excavatum
Crustacea Malacostraca Amphipoda Phoxocephalidae Torridoharpinia hurleyi
Crustacea Malacostraca Amphipoda Phoxocephalidae unidentified

species
Crustacea Malacostraca Amphipoda Lysianassidae Parawalkdeckia sp.
Crustacea Malacostraca Amphipoda Eusiridae Paramoera chevreuxi




Phyllum Class Order Family 5enus pecies
Crustacea Malacostraca Cumacea Diastlidae Colurostylis lemurum
Crustacea Malacostraca Decapoda Alpheidae Alpheus ?socialis
Crustacea Malacostraca Decapoda Hymenosomatidae Halicarcinus whitei
Crustacea Malacostraca Decapoda Grapsidae Helice crassa
Crustacea Malacostraca Decapoda Grapsidae Hemigrapsus crenulatus
Crustacea Malacostraca Decapoda Grapsidae Macropthalmus hirtipes
Crustacea Malacostraca Decapoda unidentified
crab
megalopae
Crustacea Malacostraca Isopoda Sphaeromatidae ?Exosphaeroma | sp.
Crustacea Malacostraca Isopoda Sphaeromatidae Exosphaeroma chilensis
Crustacea Malacostraca Isopoda Sphaeromatidae Exosphaeroma ?falcatum
Crustacea Malacostraca Tanaidacea unidentified
species
Echinodermata | Holothuroidea Apodida unidentified
species
Mollusca Bivalvia Mytiloida Mytilidae Musculista senhousia
Mollusca Bivalvia Nuculoida Nuculidae Nucula hartvigiana
Mollusca Bivalvia Ostreoida Ostreidae Crassostrea gigas
Mollusca Bivalvia Veneroida Erycinidae Arthritica bifurca
Mollusca Bivalvia Veneroida Veneridae Austrovenus stutchburyi
Mollusca Bivalvia Veneroida Psammobiidae Hiatula sp.
Mollusca Bivalvia Veneroida Tellinidae Macomona liliana
Mollusca Bivalvia Veneroida Mactridae Mactra ovata
(Cyclomactra)
Mollusca Bivalvia Veneroida Mesodesmatidae Paphies australis
Mollusca Bivalvia Veneroida Semelidae Theora lubrica
Mollusca Gastropoda Archaeogastropoda | Trochidae Diloma subrostrata
Mollusca Gastropoda Archaeogastropoda | Trochidae Micrelenchus ?huttoni
Mollusca Gastropoda Bassomatophora Amphibolidae Amphibola crenata
Mollusca Gastropoda Cephalspidea Haminoeida Haminoea ?zelandiae
Mollusca Gastropoda Neogastropoda Buccinidae Cominella glandiformis
Mollusca Gastropoda Neogastropoda Muricidae Xymene plebius
Mollusca Gastropoda Neogastropoda Terebridae Duplicaria sp.
Mollusca Gastropoda Neotaenioglossa Rissoidae Estea
Mollusca Gastropoda Neotaenioglossa Potamididae Zeacumantus lutulentus
Mollusca Gastropoda Patellogastropoda Acmaeidae Notoacmea helmsi
Mollusca Gastropoda unidentified
turret shell
Mollusca Polyplacophora | Neoloricata Chitonidae unidentified
species
Nemertea spp.
Phoronida unidentified

species




