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1.0. Summary

4 !g*"y of macro-benthos in the surrounds of an existing seawall atBuffalo Beach, Mercury Bay, whitianga, was conducted on"l7 october
2001.

Beach nourishment is proposed arong the seaward side of this wail.

fhe study Area was typical of an exposed sand beach in northern New
Z,,aland which is rypicaily row in biodiversity. rr,"r. *" a rimited
number of animals t"ii"t 

"r" "d"tt"d 

-t" 
cope with the mobite substrate

associated with wave action (and at times .stiop yFds) whiJ constantlyresort sand - shell deposits along such sh6retines. lnfauna mustcontinually re-embed themselves or at .least repair th"i, 
-1"*por"ry

burrows. De-watered intertidal subskate is typic.tiy aim"rrt for'd;;
animals to burrow into because of the low water conient and large size of
the particles; but such firmness makes it easy to crawl on. LittlI orgaaicmatter 

. is 
- 
present in de-watcrcd intertidar sediments *a 

-r""rc, 
1*aoxygen) circulation is high. As a result the-anoxic-layer is usually deef

and a low organic cont€nt means that larger deposit feeiers;;;r*
The profile of open sandy bcachcs changes quiie markedly on a seasonal
basis in response to exposure conditions-wittr high rates-of ,*i ,"*ouul
being associated with storm events.

The .following-.zonation of New Zealand's open sandy beaches which is
based on small burrowing crustac€ans (Morion 

"na 
trart"., 

- 
ieosl was

consistent with the zonation present within the study *"". 
--'

* Two small crustacea5 3" the primary colonisers of the upper
shore: a sandhopper Tarorchesia quoyana *a 

" 
sea rirt"riisopoa)

Scyphax ornatus.

* 
lurydicid isopds- and Haustoriid amphipods are generally
characteristic of the middle beach.

* Haustoriid amphipods, the paddle crab ovaripes catharusand the
ghost shrimp callinanassa'fitholi are generalry crraracteririic of the
lower beach.
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A harvestable bed of tuatua (paphies subtriangulara) was Dresent inshallow subtidal sediments of the !tudy aro ana- tn" iui lt"il (Nuclea
harmigiana) and morning.star-sheil (Tawera spbsa) was fresent inoffshore sediments at a depth of 3 - 4 *itr.r.
whilst relatively intact she[ material of other bivalves (Macta discors,Panopea zeland,ica, Myadora st/iatq Angutus gr;;;;;, Zenatia
acinaces, Resania laygeor:ta spisura aequilalera, Baisina yaii, Dosnra
anus, Paphies australis, perna canaliculus and Austroveni slutchburyiland univalves (Zethalia zelandica, calliostoma selectum, stuthioloriat!!, Austrofucus g_lans, Xryene ambiguous, phenatoia rosea,
cirsolrenm zelebori, sigapateria sp. and seiicassis pyrum) were present
on the beach, no Iive specimens of these taxa were colrected within the
study area.

Brian T. Coffey and Associares Limit-, Whilnga*"ta.
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It appears likely (from a comparison of dune 
-vegetation in the vicinity ofthe study Area) that the residintiar aweling, betrveen Buffaro Beach Roadr,{ tr'.existing seawafl r,"r" uo, a""eroped on an area of foredunes(although it may have included a range br ,rno_ixire ,r;;u, such asCoprosma acerosa, pimelea or"*io, Cassinia spp. and Lupinusarboreus behind dune grasses).

It is not immediatery obvious where the most rikely zone for dune shrub(pohuehue, mingimingi, manukq nax ana 
""uoa"-t Jrl."L u"ror" tt 

"area was deveroped but the Lue sanddun" rir"ri-tmilunity wifrpohutukawa (Maerosideros excersa) as the dominant tre€ species armostcertainlv existed westward of the prese"r irr"i""n#h't"i?"ign*"rr.
No fatal flaws are anticipated with the beach nourishment proposar interms of the recoronisation of the ro* air"oity-*i"ir*'"u',indance ofopen beach communities currentry present in ttre intertidar zone of theStudy Area Most intertiaal sieJies pi"sent in the Study Area areexpected to survive buriar with up-ro 0.6 i" a"ort,'"rL"*""*JLn sand orto rapidly recoronise..the. area-'(within i .- z *onuoj- noi' adjacentundisturbed habitar following , U"*t, oou;shm"r;;;;;;, ^rvur

The development of residential properties between Buffalo Beach Roadand ttre existing seawall-appears'to'rraue-aispla.a an area of foredunegrasses and possibry the casiinia zone of a n tirrar sana uune colmunity.
The existing seawail has been constructed within.that zone where foredunes and their associlted sand a*" g;* wourd normaiiv *igrat" inresponse to medium to rong term erosion 

"na 
o"[tio;;;;H.'

At this time, as the construoted seawail is seaward of the undisturbedforedune communities to the south, iilr "Lry a physicar obstacre to thenaturar inrand migration of foredune 
"or*rniiio iiir,i" iirJs"tty a*"

lt is more difficurt to specurate on the effec(s) of the constructed seawarlduring any future peiioa or gen"rat-airetion (seaward migration offoredune communities in the ;i;j. ' 
6i'" rrypotr,esis is that- foredunecommunities may form to seaward or tr," conshucted seawail at the timesuch communities to the south of the coisructed ,*ili;;;; seawardpast the position of the constructed seawall.

BrianT.Coffeyuna@



Colour Plates (cover plate: eroded foreshore dunes to the south of the seawall as of
October 2001 ).

Plate I : View from southern end of the seawall to the north showing contoured sand up
to the top of the wall as of October 2001.

Plate 2: View frorn north to south along the wall showing "wetter" (rnuddier) intertidal
zone in front of the northerrr section of wall as of october 2001.
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Brian T. Col'fey and A.ssociatcs Limited, Whangamata.
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Plate 4: Flocculent organic matter sourced from a freshwater stream discharging into
Mercury Bay on the nofthern side of the seawall.

Plate 3: Rip rap in front of the middre and northenr section of the sea wall.
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2.0. Introduction

The Meritec Group Limited is currently. preparing a consent 
ipplj".ujigl for an existing seawalrand for a beach nourishment regime iinitiat il;f ;"il"h-n,*' i,r r o,otio*il io prouiae for theprotecrion of residentiar properr-ies on the ro."rt oi" oi;;tr"b il;i: M;;"(riJ 

""r, 
whitianga(see Figures I and 2)' we understanJ sand ro. tt " u"""i, iourirt *"nt programme w1r be sourcedfrom the Whitianga Waterways i*;"rt.

Our subcontracting brief from Meritec was to provide:

' a footprint survey of area where beach nourishment is proposed and comrnent on what rnayhave been in the area now occupie; by;;;;;rii"g ,*i"u erecred by properry owners.

' advise on the ability of the organisms identified to withstand burial.

' comment on recolonisation of the area following the beach nourishment action(s)' ini"iff#Ij"J,;L'ff ffi',::1ffi:,:fi"li"Tlj::lHi:i,i:':";#,,,"*" and a commentary or

3.0 Methods and Approach

Quantitative survey work was undertaken on 17 Octob er ZOO:.

Methodology used for surveying beach and subtidal sites was generaily consistent with guiderinesrecommended by the Department of conservation for 3rd order coastal Resourco Inventoriesl.
A sketch map of the study area (see Figure 3) was overlain by the NZ map grid projection2 to
,"#frm-ion fixing with a 12 ;h*;;? cps,,;";;*,';;i or *ianguration-rroi, surrounding

A-chart-recording echo-sounder (Furuno 450) mounted rn a power$at was used to produce a prot;il:,f":i,jl,t;Bi:il: :l i?b:?#j,*;;'lnil; ii "# 6 w;; d"prr"-*tJf oo""ted ro r

on the basis of a constant boat speed along each echo-sounding profire, each echo-soundingprofile was scared to the distan";;;;;;" provide a scared depth profire.
Benthos (both surface dwelling organisms and-infauna) were described at each of the 16 sampting;l".'.Til:#,:ffi 3 on thJ #1.';H randomised'c"*ya-'Lop.sampres. frr"--co*ya s"oop
cm (surface 

"*" ;r"o".ii's"Hi: :ffiri:ri';ffi:fl!T,gg-X5r:li*,'l!?r:ilr"T831,,'_,rrls i"1jsampled by a scUBA diver. subtiJJ'r"*rrir! sil;;-silbi'yg csi ;;,iniJ,i,a*ur samptingjiiltjj;#,*fi.Bn, Br2,;ii, Eri,"iir;Jbb'*1,i,,"#pred ar row tide on the arternoon

Biologicar taxa were separated from each sampre using a 0., 3T sorting tray. specimensrecovered from each quidrat *"-. gt"r"Jed in'isoprffi 
"r"oior. 

in labelred containers of anappropriate size and returned to tt" iuuorutory ro, ialntificati;and counting.

Geodetic Datum 1949. International Spheroid.
Eagleru Explorer
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Map rcfs pcrMMS 260: Tl l, lVhitianga. 
56 57

Field saff dso recordod the presence of macrobiota present on the- surface of the seabed in thevicinity of oach sampling tii;. 
- 
I; tlr; casc- of a" -swiriliig 

crab ovaripes catharus, a diverreported dist,rbance oittrese animals;h*;i-inf,i" 
"lftt'l'"", at each iuutiaur'rrrnpring sire.

Line hansect analysis was used to describe surfioial features o'f tre intertidat zone from the seawallto the low tide mark at the throe roca&ties srrorm-il rffii' '

{.0 Results and Discussion

Rip-rap associated with the sea wail extends 30 n northward frorto'front . '"r"* area to the south ;ilh" ;;th; th"-il ffir,fro,*ff:*H"Tlmboundary of ttris rip rT is 376 * {i; tt" roru,u*;";;f tlr" consructed sea wall. The form of
f;r!ffff:blocks 

usd for the primary construction oftr,"-r""*at is shown in ptate 3 and theI
I
I
t

Figure I: Locality Sketch for Study Area.

Brian T. Coff"y
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Figure 2 Inset for Figure r showing position of beach nourishment area proposed

t
I

t;

r:: ''

*H:"Tfl"##rthern sections of the existing seawall are I.5 m above the level of the upper

rriin#*r[*r##r-,:*,1ff iy}i"y#n*ni:nijt"itt#ttl]r

HH'J.'I;I:;::'L"ffii::::ri"'',i:',il'"'r1i:,#fl,'r";,r,jf ,jl 
its seaward side and the upper

Dune erosion to the south of the existing wail is shown in the cover plate.

Brian T' coffevuna *r@
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Figure 3 : 
ffsfff*'flffJf E"#,rr?,thl,*01#0, F,; Jffil,r,?_ii,f, ilg,xs (x; :footprint survey of the Study Area

ffir*t'$S:t|e for each of echo sounding profiles A, B and c, offshore of the study Area is

Line transect data for each of intertidal transects A, B and c are summarised in Appondix A.

irpr,fffp 
data for each of the 16 sarnpling sites shown in Figure 3 are summarised in

There was a relatively uniform falt across therniddle and lower intertidal zones to Iow water levetat each of Transects A, B and C (see Coilr, plaes i ;;; ;):'" "
Below the low water Par! offshore of the study Area there was.a napid drop off to a rerativetyflar seabed at 3 - 4m aepth otrshore Jr."ir".i i i;;-;; ,"liairg profire A, Figure 4) and 3m

L,ow tidc mrrt as of t1l1(V0t

275l3NE

Brian T. Coffey
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iHlll,:Tlik'ff3T *:rtffi:?dTl?#fl:Ji.,,:,-i*ure 4) with an intermediate deprrr

Figure 4: A scaled depth profile for each's'!v 
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Inf#l"r,trff 3J;X'3i:lr',1#:ffi'^"(;Jjr",;x","sounding pronre c to ohuka Beach rerarive

No visually obvious macrobiota were recorded along Trarsampling sites AIl, Ara Ar,;iilurr, Br3, crr, er, "itjif 
A, B and c (see Appendix A) or at

IHS!'JH# 3r'(!!ffi;;lliifry:observed (disturbed) by divers at sampring sires BS2, cs2,

A low densitv of the polychaete Aglaophamus mecroura,the sea rics cirotana arcuata and'i:,ft;ff:1r rJ ii;;;o r,;;t;;" ;;,1?".,0_::*i,e a*ph,p ,od p*o"o"ophium

iM{-::rtr1ff r#i'#"ffiffl "H,*'il,",'#Jff !iix{;t;'{:;;,,l",ffi l,l"m;
A low density of Agtoophamus mocroura, cirolano arcuatathe polycha ete Glycera americana
ffb?;i'';?"x; !:;;x:,x" 1{ !"{#{"',{,i*^, .ta"'*.,.#, 

-i-,"i,a*,,ne 
sp and

&#;i:;;K,;!,t*:;;i;jr*;*#,ilTt,':^*;!:":*,i,#i,#{#,ff;:x
A low density of Agtaophamus macr,

r;xr*f**rr#i#,ri*"r,{**x:tx,wxrii
.{r$ir:1"iff'.ffff'f;Tf,g.-ql?"ffi;i; T:'"#"il fs,nri,g site Br3 rhis was armostreported freshwater on tJre ,;"#;;,r,i i, t".tiaii',""" 

"r 
the study 

^,* d:yl,#Ti 
;,X;i:, 1 :ffi#* :,i.rYH tlsfn#;

Wtr\"ril, ;[Ag 
I aop ha mus mac r o ura, c iro rana arcuata, Gryera ame r ic an a,rhe nut sherl

*r,;r-y*"^^,,tr;#*{!#fr,{##H:i#p#w,";#:ii5;#fi:,#il
A low density of Aglaophamu,s macroura, Glycera ameri

ff:'i:;ti;y.r:r;:r;*::rc,J;m,r,gx!,:,i,";i;t,X_;:rl::l:r7x"?lr,r,samptes 300 m offshore or,r," s,r[iai"" rs";pri"e-i,"Jiri.,ii;,""Jn$"ar;rl|Bf,._rfi.I

5.0 Discussion

The study Area was typicar of an exposed sand beach in northern New 7.or.-,r ,-.L:_ffi i:Ir*n*""*T{ffi 
'lil:t*J;?"T#ix[*l;"["*;*rlr 

jlj],i,}Htisand - sheil deposis aront rr-"i, rr,"r"rir*. rnau* ;;;;#;"yafrv re-emb"a tt 
"rr"rues or ari#jfr,il:,ml."ffi*'::ffi *B:r:T"#"l,:"#,1*i:*r{-q',,," jiii'oirncu,,ror

such fi,nness makes ir.*vi" "ffi'# 
"Linr" 

.rerri" *"ii; Tijffi,',,f ,".|#[TilH,][ff:'ffi$ ::j#::lill,x*li*",*_+ffi# 
ffH,rhe 

anoxic rayer is usuary deep

The profile o.f -open sandy beaches chansexposure conditions *i,r, r,iehi",".;ffi;::,#:l':,L,.,["y,Jhlo,i_liiTLf:Xjlr€sponse ro

t
t
I
I
I
I
I

Brian T. Coff"



9

The foilowing-zonation of New Zealand,s open sandy beaches which is based ocrustaceans (Morton and Miller, 1968r;; ;;rmir?*rii tt 
" ,;;;;io; ffi;l;ffilltdf#Ti

' i:;,:il:11,";i:;::::"0"1,J1",,#?,:yr#,;:j;n ::,,*Lupper 
shore: a sandhopper

' Eurydicid isopods and Haustoriid amphipods are generafly characteristic of the middle beach.

' Haustoriid amphipods, the paddle crab ovaltpes catharus and the ghost shrim p cayinanassali|ho|i are general'ly characrerirti" oi tt,lo;'; ;;;.*,
A harvestable bed of tuatua (Paphies-suflr;y.erlrata] was presenr in sha[ow subtidar sediments of
$il1f L"#;fr 3i'$.H:;X:.:y";i;rl:;r'ii#la;fl o*ingil;affi ,,osprsa)were

whilst relatively intact shell material of other bivarves (MaStry discors, panopea zerandica,Mvadora striata, Angurw grtnarii,'-zrrrtii..iii""Jr,''i")rra.un"riioto iii*, aeguiratera,Bassina vatei, Dosinia *,i, ropiies austraris, prii' i""r1i"i1i';;1,;;;;;us stutchburyiland univatves (Zethatia zetarrdili,-cottios71i,a ,ri"i,ri."s,r,iiwii ?fi.,,,-)Loopu gtans,xvmene ambiguous, Phenatomi iir., cirsoaiii'-rii;irri sigapatera sp. and semicassis
Y::.*) 

were prcsent on the beach, no-tiu. t;il;;;ffi; tax *ir coilectid within rhe study

It appears likely (from a comparison of dune vegetation in the vicinity of the surdy Area) thatthe residential dwellings u"tt "i, 
gufAro Beach n8"i -J'tr,; "xisting 

r"Jw"il ir"r, u""" developedon an area of foredunes (although it may t 
"ve 

i*tuaJ'i ,"ng"- of sand-fixing shrubs such ascaprosma acerosa, Pimeli or"i;iio,'c^in'ii w."*ilrrprrus arboreusbehinJZune grasses).
It is not immediately obvious where tle-most likely zone fordune.shrub (pohuehue, mingimingi,manuk4 flax and cabbage trees) was b.ror" tt. 

-uJ" 
** a""*rrpe-d but thi true sanddune forestcommunigr with pohuarrawa'luairos*ry.;;;;;;ih" 

dominaot t"" species armostcerrainrv existed westward of th";o;;; Buffaro il"rrh; arignment.

U'A:',#H,ffi,il'fr5"[1:H"'*::Ti ilH,'t]:f 
proposar in terms or the recoronisarion

intertidar zone orthi stuay area--r,i"." r{*J.,*"# #itiif,ff""Jfri},X.J.n:*Lffto survive burial with up io 0'6 
'" J;;h of coarse'clean sand or to rapidry recoronise the area(within 3 - 4 months) frbm 

"a;"""nt-u-iJisturbed nruit"i r"ri"*ing a beach nourishment event.
The development of residential propertier between Buffalo B33h !.oaa and the existing seawall
3ffiH,,3 H",nff|#:ed 

an area 
"r ro*a,* ffi;#;iiurv ,r," ?*,;,;;-,;:;or a naturar

The existing seawall has been constructed,within that zone where fore dunes and trreir associated
:#",!f,l""ffiXs 

wourd ,o.r"ttv'-.igi." in ,"rporr""io 
"r"aiu* 

to rong term erosion and

At this time' as the constructed seawall is seaward of the undisturbed-foredune communities to the;:il|; ;i;'r:,lfX 
alhvsical ou'iu"i"'. ii," *i*"r-irrili'"#gr"tio, or foredune comrnunities

It is more diflicult to speculate on the effect(s) of the constructed s_earvail during,any future periodof general accretion (siarvard ,igr"i", 
"iror"aun, "orrrrrii* in the area). -oni 

hypothesis isthat foredune communities may-rorm to seaward of the conslructed-s"u*ir at thl time such
::*ffi1,:1":.:"-:f 

south or the construc,"d ;;i ,ig#'r**u.a pasr the position or the
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Appendix A: Line Transcc( Data
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17 October, Z00lAerial Photograph refs..

Sice descriptior fp
Eastgm end of oronernr nrnrmia- .r,arr -. 6--rr-1 6 .wall a( Buffalo Beach as of 17il0/01

CC = Covcr Class
l=afu t- S*' r,/ - bedn^k/Mra-

ffi
A =Abudancc(.m-r)

2=ste ----- 
- w, v=veryabudaat ( >SN

l=nalyW ---7t- su, a-omaot (&-SU),
c=e?rrst ( 6- lg)+=norclqt@ Sl - 75% s=nd r <2ma )WS=t*aadl -- ?6tm o=frnrfutld ( d

Distancc
(m) along
Transcct

latcrf Substrare I Vegctation
Depth I lCoverctass

Macroscopt c 'lants
I trelgt rtlCC

Macrorcopic Animals

taxa I 
^

0 top of
concrctc

wall

0 no visualty obvious
maroflora

no visualty obvious
macrofauna

0-5 sano wedge
to t'oP of
concrete

wall
(no rip rap)
drift line

with wood
and shell
ovcr dry

sand

0 no visually obvious
maroflora

no visually obvious
macroftuna

5- 15 firm dry
sand and
l0% shell

covcr

U no visually obvious
maroflora

no vrsually obvious
macrofauna

15-4 @% shclt
covcr over
firm dry

s and

U no visuaUy obvious
maroflora

no usually obvious
macrofauna

u-60 80% shell
covct ovef
tirm dry

sand

0 uu vrsually oDvlous
maroflora

no visually obvioui
macrofauna

60m I to*
I tia"
I mark

40% shell
covcr ovcf
firm sand

U no visually obvious
maroflora

no visually obvious
macrofauna
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Appendix A: Line Transect Data
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17 Actober,Z00l

Site description (ptrotogopt
Middle of Orooertv nroterrion u,tr ar rr.,rr^r^ D-^^L --wall at Buffalo Beach as of l7l0l0l (see

CC - Covcr Class Substrate I A=Abundancer_m.2tl=aW f S* r/ =fudrock/lwe
o=MltEs ( >?$mn)
c = abbles - mlrlrtn -- /, ,-A:-

v=vcryabwfuat t >mZ=ste 0- W"
l=rwb$ tt- 5oq"

cMnt ru-SU
4=norclwrlslf y - ZS* (0- t9
S=&twdl ZOtm- o=@tiold t .S I

sh = dlzn4 t1rrr, *UU
Distance lWaterl Substrare I Vegetation I Urcroscopic(m) along I oepttr I I c*,?"'ii",, ITrancectl(m) I I I .-

PIants

I treighr
I Macroscopic Animals

CCI t

I ."*u lo0 top of
concrctc

wall

0 no visually obvious
maroflora

no visually obvious
macrofauna

o-4 t_
| ,.r,n
I a.op

from
top of
wall to I

.,pp", ]

each I

b
coarsc
rip rap

0 rro Yrsua[y oovlous
maroflora

no vicually obvious
macrofauna

4-u firm sand
and 5% shell

covet
drift line

with wmd
and shell

>ver firm dqr
sand

0 no visually obvious
maroflora

no visually obvious
macrofauna

tt-& wct sand 0 no visually obvious
rnaroflora

no visually obvious
macrofauna45-55 20% shell

cover over
uniform

relatively
soft wet
sand

0 no visually obvious
maroflora

no visually obvious
macrofauna

65m low
tide
mark

40% shell
cover over

sand

0 oo vlsualty obvious
maroflora

no visually obvious
macrofauna

Brian T. coffey una arr@
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Appcndix A: Line Transect Data
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17 Octobcr,2fi)l

Grid ref.:
sec Figures I and 3

Transect No.:
Line Transecl C

sitc description (photograph refs) to re-locale rransrcr marker onl[oretiil
westem end of proprty protection walt at Buffalo Beach as of riao/Or

CC - Cover Class Substrate A =Abmfuncc(.m'21l=aW l- 5% r / = $sy' ,'ock1 Me v=very&udat ( >5@
!-!rrbi ( >?$nl a=dwfut W-SU3=twty$ 3l - 5A/o c = dblcs -wbbbs (2-256rn) c=oafiD. { 6- re)4=norulwtlalf 5l - 75% s=sd ( <hrm ) 9:@4 ( 4)S=dtwtall 76-tM m = tnr.d-sib (tuvisiblc xmfu)
sh = dead shcll dcbris

Distance
(m) along
Transcct

Water
Deptlr

S u bstrate Vcgetation
Cover Class

Macroscopic

tara

Plants

I treight
Macroscopic Animr

'ls

0 top of
concrete

wall

0 no visually obvious
maroflora

no visually obvious
macrofauna

0-5
l5m
drop
from
top of
wall to
uPpcr
beach

b
coarsc
rip rap

0 no visually obvious
maroflora

no visually obvious
macrofauna

5-ll firm tine
sand and
l0% shcll

coYer
drift line

with wood
and shcll
over dry

sand

0 no visually obvious
maroflora

no visually obvious
macrofauna

lr - r00 uniform
rclatively
soft wet
sand

0 no visually obvious
marollora

no visually obvious
macrofauna

r00 5% shell
cover over
uniform

relatively
soft wet
sand

0 no visually obvious
maroflora

no visually obvious
macrofauna

Brian T. Coffey and Associares Limited, Whangamata



I
t;
l1
I'l
lf
If

I

ltr
ll:

.;

l[.
ft

Appendix B: Quadrat Data

Sitc All (uooer inrcairht -siro
Animals rcp+l rep*Z

*glaophanuS nurcroura
repll4 repll5 stdev

Polychaete
Cirolana arcuata lea louse
llausarius sp uI
lsocladus anartus sea lousc

0burrowing amphipod 0 0 0 2 0.4 0.89sea slatcr 2 0 0 ? 0 0.8 t.I0)Ptutcronu, quoycaa oill bug 3 0 0
Talo rc hestia c hitietts is

0 I 0.8 .1.30rr9P[rtf 6 9 4 II 5 7.0 2.n

site BII intcrtidal, Sitc B)
Animals commcrn names rcD#l t"#2 refi3 rcp#4 replfilglaophanus macroura oolychacrc

rvcrag( stdev

Cirolanaarcuata sea lousc 0 0 0TT^ 0 2 o.4 0.89

IsocMus anartus
rIuPntPos 0 I 0 0 0 0.2 0.45sea lousc ) 0 0 0 2 0 0.1 4.89,ur(,lYrng ampntpoo I 0 0 0 0 0.2tclpraxorrnlus sca slater 0.45

0 2 0 ?_ 0 0.8 t.I0tPrs.rorlu, guolana iII bus
Talorche*ia chiliensb sand hooocr l0 3 7 2 6 ).6 3_2t

-Sit r" I
Animals common nalncs rep#l rep#2 tEP#3 rcp#4 rcp#s stdev

6polychacte 0 I 0 0 0 0.2cttounlo arCUAta sea lousc

"dhlpoil
0 0

Haustoritrs sp.
U 2 0 0-1 0.89

lsocladu amartw
0 0 0 0 0.2 0.4s

SMtarornatus
ruwtng ampnl,Doo 0 4 0 0 I 1.0

T'
t.73sea slaer I 3 0 0 2Sphaerona quoyana

P14 lue t.i0
Talo rclu s tia chi lie ns b rand hopper 3 8 II 6 7.0

I
t
t
I

Brian T. Coffey and Associates Limited, Whangamata.



Appendix B: Quadrat Data

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
t
I
I
t

Site AI2 (mid intcrtidal. Sitc
Animals common names rcp#l rcp#2 rep*3 rE#4 rep#5 stdevrSutoptumtw macroum Tolychaete 0 0 0 0 0.2 0.45Circlaruarcwn sea louse 0 4 0 2 0 t.2 1.79Gtycera anurbana oolychaete 0 0 I 0 0 0.2 4.45Haustorius sp. amphipod

1.8 r.64
Iiocladus amartus tea Iouse 3 3 0 0 3
Orbinia papillosa rolychaete
Pscndorcrilu sp. worm
:;ctptar, orratu' sea slatcr 0 0 0 0 0.2 0.45|ipunculus sp. nemertean 0 I 0 I 0 0.4 0.55Splacroma qwyaaa oill bug 0 0 0 2 0 0.1 0.89I dlo rc he stia chilicnsis sand hoorcr
Traverb obts wonn 0 0 0 I 0.4 0.55

$!e BI2 (mid intertidal, Sitc B
Animals :omtnon names rco#l ra4*z reP#3 repF4 rcffi rverag(

0.2
stdev

ffiAglaoplanus macroura polychaete 0 0 0 0Cirolataarcruta sea lousc 2 0 0 2 3 t.4 1.34
,etu rcrycnae& I I 0 0 0 0.4 0.55

ut
Hautoins sp. amphipod

0 t.0
lsocltukls cututrtus sea louse 2 0 o 3
Otbinia papillosa lNllqk gte
Pseudoncriw sp. worm I 0 2 I 0 o-8 0.84

Slaler

0.55
punculus sp. nemertean 0 0 t I 0 0.4lphacrona quoyaaa piU bug 3 4 1 4 2 3.0 1.00

Ln
Talorche stia c hiliens b sand hopper 4 0 2 3 0 1,8Traveria olcns lYorln 0 I I 0 0 0.4 0.55

Site CI2 Sitc C)
Animals Dmmon nalncs rep#l r?#2 rEp#3 rq#4 rce#s stdevpolychactc 0 I 0 0 I 0.4 0.55

tousc 0 2 0 3 0 t.0 l.4rGlycera americana polychaetc 0 I 0 0.6n 0.55

Tie
ilaustoriur sp, rmohiood 3 0 2 2 0kocla&u amarnr 0 3 0 4 0 1.1 r.95

ffi
m

Orbhiapapi0osa polychacte 0 0 0 I 0 0.2

t.o
Pseqdoncrine sp. worm 0 3

0
0 2 0Scyphax ornatus lca slater 0 0 0 0.2

oi
0.45

ffiSipuncuhts sp. nemertean 0 I 0 0 2\plucroma quoyara oill bug o 2 3 0 0 I.O t.4tTabrclustia chilicnsb sand hoppcr 0 2 6 0 1.8 2.49Traveria obnt worn 0 I 0 0 I 0.4 0.5s

t
I
I

I

I

t

Brian T. Coffey and Associates Limited, Whangamata.



Appendix B: euadrat Data

I ,*- _

l, I
l,p
tr!
l' ;il
IHF

rkfi:

rl.ffi
jHr

r#. Animrla
Sitr :I3 Sitr

Dpl@,ttalts mlnroura
names rcp#l t#2 rep#3 rep#4 rce#s

Cirolaaa arc@to 0 0 0 2
stdev

eca louse

-

Lw. bcctle larvac
0

u.6 0.E9
Elmldae (la1a2)
vtyccm anericata

I 0 0 0 0.2 0.45
polychaetq o

\austorius sn- 0 2 0 I 0.6 0,89
Orbinia papillon polychacte -

:ommon shrimp

z 0 I I 0 0.8 0.a
Palacnunqfrni., 2 0 I 0 0 0.6 0.89
Paphics subtriaangM tuatu, 0fscUon@ U 0 I 0 0.2 0.450 0

o
I 0Turott ghost shrimo 0

u o-2 0.45
Tavaria olcns wonn

U 0 I 0.2 0.45

m0 2 0 2 0 0.8

tsrian T. Coffey and Associates Limited, Whangamata.



Appcndix B: Quadrat Data

t
I
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I
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I
I
I

Sitc AS2 (subridal 2 m Sitc
Animals common names reD#l rcp{2 rcp#3 rep#4 rcp#5

4glaophanus macroura polychaetc
stdev

U 0 0 0 0.2 0.45Gtyccra anericana polychaete I 0 0 I 0.6 0.55Nucka harwigiaaa nut shell
polychaete 3 0 I 0 t.0 1.22
paddle crab

P ag urus novae ze landiae hcrmit crab
Palaemonafin* :ommon shrimp 0 2 0 0 I 0.6 0.89Paphie s sub triangu lata tuatua 0 I 0 0 0.4 0.55Truveria olens wocn

siro BS2 2 m. Sir. Rl
Animals common names rED#l rep#2 ttP#3 rcp#4 rep#5 stdcYAglaophanus nucroura polychaerc 0 I 0 0 0 0.2 0.45

ryrccra anzncaao polychacte 0 I I 0 0 0.4 0.55narrvttuna nut shcll I 2 0 2 0 LO 1.N
MOrbinia pap4bsa rolychaetc 2 o I q

p

0.8Ovaliws catlurw oaddle crab
Pagurus tovacula"diar- hermit crab
Palaemonaftnis common shrimp 0 0 0 I 0 0.2 o.45

uatua 0 0 0 0 0.2 o.4sTraverb oleru wonn 0 0 0 0 I 0.2 0.45

Site CS2 (subridal 2 m, Sifc
Animals :ommofl namcs rer#l .wf2 rcp#3 r€p#4 reptl5lglaoplumus macrowa polychactc

avefag( stdev

0.55
0.E9

Glyccra amcricana Pry984" I 0 0 0 I 0.4

d6
\ttclea hartvigiaru nut shell 0 2 0 0
Orbinia papillosa rclychactc I 0 I 0 0.4 0.55Ovalipcs catharus paddlc crab p
P a B urus no v ac ?t land iae hermitcrab 0 0 I 0 0 o.2 0.45q1n$
E--

common shrimp 0 I 0 0 0 0.2 0.45

Travcia olcrc
llarDkt o I 0 o 0 0.2 0.4s
ur'orn 0 2 0 0 0.6 o.89T

I
:

v'
I
t

t

h

I

I

I

t

Brian T. Coffey and Associates Limited, Whangamara
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Appendix B: Quadrar Dara

Sirp a(?
m oifshorc)Animals 30m

Aglaophanus macroura
rep#l req#z rcp#3 rep#4 reo#5 averagc stdevlrulycflaEte I

0
0 0 2Glycera atnericann polychaere

-

nut shell

0.8 0.81
Nuclea lar*igiana I 0 I 0 0.4 0.55
Orbinia papiltoso

3

!
0

0 I 4 0 t.6 r.82
Ovalipes catharus oarldle cmh 1

g
0

I 0 I t.0 1.22

P ag ur us ro vac ze la ndiaz hermit crab
Palaemon afinis 0 I o 0.2 0.4sqrmmon snnmp 0 0

o
0 0 r,

Tawera spissa
0

0.4 0.89
Traveria ohw worm

(, 2 0 0.4 o89

Sir. P a2 flats 300 m offshoreAni common names
 ,glaophanw nacrouri

rep#l rq#2 re4#3 rcp#4 rcp#s stdev
Glyceraamcrbaaa mlvchlate

I
0

t
0
o

2 0 0 0.6 0.89
Yuclea haroigiana nut shcll

0 I 0 0.2 0.4s
Orbiniapapilloi 4 0 l.E r.64
?valipes catlarus paddle crab

2 0 {l 0 0 0.6 0.89
Pag urus nov aezo taaal*-

0
p

0 0Palaenlon afftnb 0 2 0.4 0.89
Tawera spissa

0 0 0 2 0 0.4 0.89
Travcria olew

:::t-"5 0 0 I 0 1 0.4

M
0.5s

0 0 0 0 0.45

.Q;ra a-e
m offshorc)Animals common names

oolvchrctlglagplumut macroura
rcp#1

0l-T
0-

*ptr
I

rcp#3 rcpffi rcffi stdev
Glyccra anericana 0 0 0 0.2 0.45
Nuclea hartvigiana nut shell

mlvchear.

0 I ? 0 0.8 0.84
Orbtait papiltoii I 3 2 0 t.6 t.l4
Ovalipct catlarus 3 0 I 0 O,E 1.30
PaguusnovqeiW hrmir !.

0
p

PalacmonSinis 0 I o 0 0.2 0.15

@grqspbn
0 2 0 2 0 0.6 1.t0

Traveria olew wofm
0 0 0 o 0.2 0.15B0 0 0 0.4

Brian T. Coffey and Associates Limited, Whangamata,




