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;2?::;“;°azf3“59§niid matter which has always been present. Even at high water the
i c0ndit'nsu“a e for 4 demersal ﬁ:shery. but some pelagic fish were able o
end of The Nair(:ns ov;r “l‘: high water period at least as far upstream as the Igndward
e (;)ws. n dt e cgrh.er years of this century, concern for the cnwr_onmcnt
b ik t{\ :tsF}:ea : las it is today, but there was neverthel.css. con51derab!c
Lot ST o ¢ pollution of the Mersey might affect commercial interess. This

» 10 , to a detailed and comprehensive report by an expert scientific Committee
appomted by the Mersey Docks and Harbour Board to investigate whether the
d‘SFhafgC of crude sewage into the River Mersey increased the rate of sedimentation of
sghd matter and altered the character of the deposits in such a way that they were more
dlfﬁcul't to‘rcmove by dredging. Their report indicated that the silting and consequent
reduction in tidal capacity of the Upper Estuary was a direct result of the discharge of
crude sewage to the Estuary. A subsequent investigation by the Water Pollution
Resgarch Laboratory carried out between 1933 and 1935 failed to confirm these
findings and concluded that the rate of sedimentation and the composition of the mud
were not appreciably altered by the discharge of sewage, and in a minor way the debate
continues to this day (Alexander et al. 1935). It was not until 1971 that the Mersey and
Weaver River Authority were able to presenta comprehensive report on the condition
of the Mersey Estuary and adjacent coastline, which showed how serious the pollution
probiem then was.

In 1931 the population of the surrounding Estuary was 1,474,000. Most of the area
was sewered directly to the Estuary. Crude sewage entered the Estuary or the
Manchester Ship Canal through eighty-three outfalls, twenty-four of which were from
Liverpool and Bootle and 25 from the Wirral bank. Although detailed information is
lacking, it is probable that the increase in the quantities of sewage discharged over the
70-year period up to 1931 was considerably greater than the increase in population.
Between 1861 and 1931 the population doubled, and the extension of water carriage for
sewage meant that gradually more and more of the population contributed to the
Estuary’s pollution load. According to the Mersey and Weaver River Authority’s 1971
report, the upper reaches of the estuary from Warrington to below Widnes were
severely polluted and devoid of dissolved oxygen during the summer months; in the

iddle reaches near the Stanlow, Ellesmere Port area, dissolved oxygen was normally
resent, although there had been some marked reduction since 1938; and in The
arrows the dissolved oxygen was sufficient to obviate odour nuisance.

The population contributing crude sewage to the Estuary has gone down since the
1930s, while the population contributing treated sewage has increased. On balance, it
seems likely that the polluting load for domestic sewage has not changed significantly
over the last 40 years.

The apparent deterioration in water quality since the late 1930s exhibits a temporal
correspondence with the establishment and growth of some of Merseyside’s larger
industries. The BOD load of the industrial discharges to the Estuary has increased

bstantially over the last 40 years, and especially important among these organic

astes are those from the chemical and petrochemical industries; from food
processing; and from pulp and paper making. About half of the polluting load from
industry is now discharged from Ellesmere Port and Stanlow, whereas in the early
1930s this area made a very small contribution. In addition to the BOD load, other
indications of pollution deserve brief consideration. Chlorine occurs in some of the
discharges from Widnes and Runcorn, together with traces of copper, lead and
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improvement in water quality.

C. TEES ESTUARY
Gray (1976) re_m—.:'. a great change in species diversity since the study of Alexander ef
al, (1935). He found a redux m fourteen to seven polychacte species since 1935
:lnd, o!}sc’:/en melius lv small numbers of Macoma and Mytilus are now present.
Mosr obr e olr;gz' 2! twenty-one species are still found in the Outer Estuary of the
ersey but only 1wo of the polychactes, Nereis persic
y | he polychactes, Nereis diversic olor and Polydora, have been
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E. SUMMARY oF ESTUARINE COMPARISONS

Several species, Arenicolq marina, Eteone lon K

COMPARISON OF 1976/78 AND 1933 MERSEY ESTUARY SURVENS

In 1933 Bassindale found less than eighty species in the Mefsey Estuary, The \97¢
Salford University survey listed over 139 species of Macro-inveriebrates, The Sa)

survey encompassed a slightly larger area and was extended over a\onger per

time. It is, therefore, difficult to say whether the macrobenthic fauna has inere:

lety si . A subjective interpretation of the spec'\es\'\s\swo\\\.(\'\\\(‘\'\ca\
zz:e(tl); 151;?::):212: li/:t: arje available ?n the Rgpm\ of the Sa\im(\\\)\\\‘vgxsg\_\%,\:
which can be obtained from the author of this paper .\Sevex\\xe es(\s_,(\\ s 0\( :
whether this indicates an improvement or o&\\et\y\se n \2\; ;m\\ \Q ::\:m@
For instance, Arenicola marina has been lost sinee \‘()\S \; i,c e
capitata has undoubtedly entered the Outer Estuary and Scro

aining a foothold (Table 1), ‘
" glt Is pgssible that the Sa\forfi Survey was cml“p\e\c\(\ \:x;\::\s\ \\\;e\\\\ug
Viersey was reaching a level which allowed species notp

' jes lost sinee 193 could have
tart to recolonise the area. The species | .
;s)edriz)zi()up (0 the late 1960s-¢arly 19705 when pollution loads

pertaining in the Estuary now.



s
v with Macomia
and /7y
g o g
Yead Seteseokex and l;;g.l‘-c &1y
/offﬂﬂd Speke where e,
-y //'I’é/(’)f/,;,_ The F: there ;g Iy
; ndustrial and do s"’f70'o alg, _— 227
; mest, th. 4
Cem, ey
Uep, ey

als,
20
sersey E:

en

3,15 from the SUE
/ 0[!g0€ha€l€<

CA

MBE BAY %ﬂ
ce 193-

he Outer Estuary-

e W D
“‘”’rt: “; character;g,,
wm the i the mu N
C
'éﬂ///,/ko”’frrc'p/'() n/' C/
ower ,Z' but [/)(-”S of'y
such a, an in M “a
S L1 4 Orec
D057 gy

butes
,0 ,bc ’~"/'”‘ ”dc
Cre,
2

Sprcad of Arz'm‘m/ﬂ m

pulchrd, Barh)

4 /S 0
NS
Return of C orophium V0
[ncrease in numbers of Macoma palthicd levels
that of nearby unpo”u(cd estuaries
Decrease in species divers
Decrease in siz€ of such species

similar 10
es diversity index
ospio elegans

Tﬁ(’/-‘. le 0/‘@,’0 .
0ba; y rer s /]ysoj&é‘q Increase in speci
!f‘f:’l' S Sty e 1Ca) [ncrease in siz€ of species such as
ce £ ma//c,- db_y at presenl small in size com ared 10 species in
“Slugp Whe ncighbouring estuarics
Y. Ay, 3 Return of lost S jes from 1933. Additional Loss of species from 1976/78 Survey
colonisarions
S,
A detailed amination of the data arising from the University of galford study
e /197, makes it P ssible 10 P ose a tablé of biological indicators for monitoring futur®
Salfe 78 changes 11 ter quality in the Mersey Estuary and this 1S presente as Table
ord
/Od 0/‘ -
ed ip 0SS OF NATURAL HABITATS
i gince the early years of thelast century poor water quality has undoubtedly effected the
of cology © he Merscy rstuary. In addition, destruction of the Jlittoral habitat has also
v obably effected the occurrenc and distribution of species within the Mersey
Estuary- Table 3 ouminarises numbers of species at different sites within the Estuary-
gites 1-3 ar¢ in the Outer Estuary here water quality is good @ d where the
commcrcml dcvelopmenr of the littoral zon€ is least Nevertheless: it is interesting to
note thal the number of species present decreases from site 1't sites 2 and 3 and that
this reflects he incre sed le of habital interference at sites 2 a0 .
Gites 4-7 ar¢ ' the most mmercially developed gion he Estuary- or much
f this reglo Jittoral zon¢ s been destroyed by docks and retaining Wa s. This
has undo dly influence he number of species P ent. It is 0ot ne only factor,
ontinues 0 exist at NeW Brighton, W ¢ there 18 8
currence f floating puman faeces: a similar




228 M. Pugh 17, ma

N ‘:‘S“
v"““g\\\sc"ﬂ
e
oo™ «:“‘C“: ar
ot Wt ety e
yoett * '\‘\u““‘“ \ Eg:,\cﬁ"“cso
: \ e St (om0 cuies
,M( \ Wer e pis ;\0“ M&.‘_‘;‘dcd“g& ;’.\“20%3“@5, G;ﬂ‘
0. Site name pecies $%eved e 1 gune and e 3
== A 7 ) o Remagy, v s “““m as V\‘;‘ on 5“‘;\ cond ces
ooty T P et pese & D™ e
- ‘.‘_,',w:u;:m_c 2103, ingg g x_\f‘A cone i v ‘_‘o“s.\\ aue ¥ _\O“o(
P napods, isopogs: iMlidip, s 210 ol s
. oderms ang “;,Kodmﬁ‘(::-Ldslyop(ili*‘,uh e 102 26‘“6\“"\,4?‘(6
Crosby 65 19 Ma Pi- and be v P egola* WERE, {indic o 1
¢ benthic fayp, ;- ) B 1o AT e
mphiopods, '»‘"Fﬂds:cc;,:t;g’“m m\%\‘w . ‘OSLC\E 5
ermg ” Mgy 1ffe eAY
3 Wallase, y olychactes - d;\ e £
olychactes, seyep, _—
: i era] ‘i (s ©
4 New Brighton 4 Wi e
e of org? K
\ the “m\)en‘“‘c e €€
Pluckington Bane % :s‘“"“‘.“:‘“s queh (arind! @ 3
i i : rga®® et“\cod“oﬁ )
7 : 36 alve. Rest of fay, 0 eavy ™ e
12 oligogy, hc"“'"\s cqW
Eacel 12
“astham Bapg 26 30 Oligochaete. polychaetes Were majn Clemengg , ;
One gastropod, one bivalve and ope copepod & Y
1le Head is P . i
tle Head is 20 Oligochaetes, polychaetes, Plus one biyalye and ope 1o 59‘ al
8gastropod A sho or feeding N
100 X 3 ©
corn 8 18 Oligochaetes ang polychaetes plus one bivalve ang ong ared boe 4oy the \a"gmp
astropod. indicat vatery
— : gastropo indieof the wal (o
°rs Ferry 12 7 ‘Sall-lolcmnl'[reshwarer oligocha alty e
igochaetes and nematodes qu the W
— xpect d e
10 €<_ due to \an
habltEt - aions <0
: ~ nOWET
. . tocy
uent. (The species list at Eastham
J d, tida] currents and dlfﬁculty of access made this sjte very C
. ,” r . ) . . . . a m
91c.) Pluckington Bapk 15 1 the middle of (e Most intensively This Paper L v
f the estiiar, ; ol v | ol
" MiE EStuary, the extent of the littora region fs approximately 50 adversely efl .
nd the o AT . . . 1 a
1d Lhe species [ist more restricted than elsewhere in thi part of the '\m?‘o““gw

conc\'\(\o‘\ﬁ-\P‘
which cov

destruction €
15 noticeable, however contributor
uncorn where the g p\\\\\o“ﬁ“\t
1t IS most intenge,

«cts of the




—

The ecology of the Mersey Estuary 229

A. FISH

guch is the local reputation for the pollution of the Mersey Estuary that it is widely
believed on Merseyside that there are no fish in the Mersey Estuary. In fact twenty-two
species were recorded from the Estuary and from the Manchester Ship Canal. Even as
far upstream as Runcorn sand gobies were found although in small numbers. Research
was concentrated on sand gobies, Gobio minutus, and O group plaice, Pleuronecies
platessa.. (Both these fish could be sampled from the shore and thus were ideal for
rcg_u\ar investigations.) Differences between the populations at Wallasey and New
Brighton were probably due to the pollution at the latter site. Reduction of the

d\ﬁerenge would indicate reduction of the pollution in the Mersey as would a spread of
the marine species upstream towards Runcorn Bridge.

B. HEAVY METAL ACCUMULATION

At the time of writing this paper, work on the accumulation of heavy metals in
es‘“af}nc benthic organisms was still in progress. The technique of using benthic
organisms such as the cockle and mussel has considerable potential for estimating

heavy metal _contamination of estuaries as filter feeding organisms tend to accumulate
metals acquired from algae and detritus.

C. ORNITHOLOGY
A short duration syr

&84 Both for fas d':“:";i'}’ ﬂ;the Esn{ary indicates tha} large numpers of birds use the
indicated by tk:g lars izl-'_ for roosting. That these birds are at risk frpm pollution is
quality of the ;Nat-w pﬁy\uumber of inexplicable Qeaths that ogcurred in ‘1981. As the
(iExPect the nun'ga] f* zfrloveshand the number of mvertebrates increases itis reasonable
Hilitat due'to 131 dwr iﬂg variety of gull's, waders and wild fowl also'to_mcrease. Loss of
Hiehae fan reclamation, amenity development and the building of hydroelec-

rstations could all adversely effect the future of the estuarine bird population.

CONCLUSION

This paper demonstrates that high levels of domestic and industrial pollution have
gdverse}y effected the ecology of the Mersey Estuary. The paper indicates that
improving water quality has probably already led to an improvement in the biological
conditions. A scheme for the future biological monitoring of the Estuary is proposed
which could easily be adapted for use in other estuarine and coastal waters. The
destruction of the littoral habitat by commercial development is suggested as a major
contributor to the restricted species composition of many sites within the Estuary.
Although water quality is improving, the restoration of lost habitats cannot be seen as
occurring in the foreseeable future. It is therefore unlikely that improvement of water
quality will wholely restore the ecological health of the Estuary.

At present proposals are being made for the building of a hydroelectric scheme in
the Mersey Estuary. The author believes that although the water quality is improving
produced by such a scheme could well stop the return of the Mersey
ns similar to that of neighbouring estuaries.
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