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B E N T HI C  I N V E R T E B R A T E S

1 . Introduct i on

This report provides an update on benthic monitoring of Grafham 
Water and describes the results of surveys carried out November' 
1992 and January 1993.

2.Samplins Strategy

The reservoir was surveyed from August to December 1992, using an 
alternating grid and general survey approach. The grid system of 

sites was selected around the aeration (inlet) tower, to give a 
detailed assessment cf the area of likeliest ferric contamination. 
Sites were also selected to give a general assessment across the 
whole reservoir. The grid and genera] sites were sa:npled on 
alternate months. The sites are shown in figure 1.
Since January 1993 the reservoir has beer: surveyed every other 
month using the grid system and one reference point away from the 
dosing point towards the dam and a second at the opposite end of 
the reservoir by Savages Creek.
Depth measurements have also been recorded using an echosounder and 
inferred depth contours are indicated in figure 2.

3. Sampling Methods
Benthic invertebrate samples are taken using an Ekman grab of 
0.C225 m2 surface area. Duplicate samples are taken at each site 
and a small core is taken from the samples for iron analysis.
The samples are returned to the laboratory for live sorting, 
identification and counting. In cases where the number af 
individuals of a particular taxa are very high, the sorting method 
has been altered. The sample is thoroughly sie.ved as normal, it is 
divided evenly into as many petri-dishes as are required for easy 
sorting. All individuals of the abundant taxa are extracted and 
counted from a proportion of the total sample', yielding at least 
f)00 individuals. An estimate of the total number of the taxa within 
the whole sample is calculated and recorded. The whole sample i s 
sorted to ensure all other taxa are extracted and counted . In cases 
where there is an excessive amount of detrital matter the sample is 
sieved as normal, transfered and evenly distributed in a white tray 
with sub-divisions. A proportion of the sample is removed from the 
tray and divided into petri-dishes. All individuals are extracted 
and counted. An estimate of the total numbers of taxa are 
calculated and recorded.

4. Results

4.1 Sediments
Between August and October _1 992 , 56. samples were taken and -anal> sed 
for total iron. The results are shown in Table 1 and represented 
diagramatically in figures 4-7.
During this time iron levels ranged from 27-3 96 mg/g dry weight.



There was discernible elevation of iron levels to the south east of 
the aeration (inlet) tower, covering approximately 8 % of the 
reservoir (Figure 10). In this area iron levels were generally in 
excess of 250 mg'/g. Outside of this area, the results-; indicate the 
average level of iron in the sediments was between 50-60 nig/g, 
within a range of 26.6-86.6 mg/g.
A further 22 samples have been taken between October 1992 and 
January 1993 and analysed for total iron. The results are also 
shown in Table 1 and represented diagramaticaily in figures S and 
9.
Since October the area of elevated iron levels has decreased to 1-2 
% of the reservoir with the levels now being between 100-200 mg/g 
(Figure 1] ). In addition there is an intermediate area, also to the 
south east of the aeration tower, where the iron levels are -4 5-100 
mg/g. This intermediate area represents approximately 14 % of the 
reservoir. Outside of these two areas the background level is 
around 4 5 mg/g.

4.2 Benthic Invertebrates

Direct comparison of iron levels with the invertebrate 
have been made (Figures 12*15). These show iron levels 
plotted against total number of individuals, numbers of 
and numbers of oligochaetes in the same sediment 
indicate that once iron levels in the sediments exceed 
weight, the benthic communities show signs of damage.

5. Discussion

5.1 Sediments

Within the area of elevated iron levels results have been variable 
at some sites over the survey period. This may have been due to the 
behaviour of the ferric floe after dosing. It has been noticed that 
the iron does not all settle out immediately but forms a loose floe 
above the sediment. This floe is mobile and can therefore circulate 
with the water. If sampling occurs during such times the iron 
results are likely to be variable. Since dosing stopped in August, 
the results have been more consistent, showing the iron finally 
settles into the sediment. The reduced levels also indicate that 
the iron is diluted by incoming matter and detritus and becomes 
incorporated in the sediment rather than just being a surface 
1 aver.

5.2 Benthic Invertebrates

Previous monitoring in 1990 and 1991 indicated significant 
reductions in invertebrate diversity and abundance, associated with 
areas of high ferric floe deposition (Graf hajn Wa_ter_ __ 19 91 
Biological- Monitoring re:Ferric "Dosing. Central Area Report, 
January 1992 ) .

The direct comparison of iron levels with benthic communities

communities 
in sediment 
Chironomids 
s .The plots 
90 mg/g dry



have shown that, there is a threshol d of 90 m £ /' g . ai 1 e v 1 s higher 
than this the communities. show signs of damage. Tne dominant taxa 
are oi i^ochhetes and zhironomids and the. numbers of these are 
reduced quite d ramai. i ca i 1 y in sediment.s where the iron .levels are 
above 9 0 rng/t . Other taxa such as many molluscs, T.urbel.arians and 
Emuhenie ropt e ra for example simply disappear from the affected area 
and do not return until the levels have dropped. This is 
demonstrated by the average number of taxa found over ail the 
sit.es, in September it was 5.5 and in January it was 8.4.

fi . O v e r a l l  A s s e s s m e n t .

Results from the survey wori; indicate that the area affected by 
elevated iron levels has been reduced f rorr. approx i ma tel y 8% to 
between 1-2%, This has coincided with an increase in the number of 
taxa recorded at the sampling sites and an increase in the numbers 
of individuals recorded.

7. Recommendations

Further monitoring to assess recovery (and therefore the
damage that was caused) and to mark the potential for other
reservoirs is needed. It is important to continue monitoring 
through the summer and autumn to establish an annual pattern
and to determine whether factors such as stratification or
overturn will affect the iron levels in the sediments and the 
invertebrate communities.
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Figure 2. DEPTH: TRANSECTS AND CONTOURS
f>

I

I





Figure 3. Graf ham Water
Ferric sulphate dose
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Figure 4. DISTRIBUTION OF TOTAL IRON IN THE SEDIMENTS OF 

GRAFHAM WATER -  09/09/92I
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Figure 5. DISTRIBUTION OF TOTAL IRON IN THE SEDIMENTS OF 

GRAFHAM WATER -  16/09/92
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Figure 6. DISTRIBUTION OF TOTAL IRON IN THE SEDIMENTS OF
I

GRAFHAM WATER -  29/09/92
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Figure 7. DISTRIBUTION OF TOTAL IRON IN THE SEDIMENTS OF 

GRAFHAM WATER - 28/10/92
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Figure 8 DISTRIBUTION OF TOTAL IRON IN THE SEDIMENTS OF
I

G R A FH A M  WATER -  24.11.92.
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Figure 9 DISTRIBUTION OF TOTAL IRON IN
1

GRAFHAM WATER -  05.01.93.I

THE SEDIMENTS OF
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Figure 12 GRAFHAM WATER
TOTAL NUMBER OF INDIVIDUALS IN SEDIMENT /  M Sq
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Figure M GRAhhAM WATER
TOTAL NUMBER OF OLIGOCHAETA /  M Sq.

X
%
X

> »  

&
Xx

: x x

XX X x
X

Xx — I—  
1 0 0

A.
x
x

200 300

Fe in sedim ents f m a / a )
400



p
y

-h
A

^
N

 
U 

M 
b

'E
R

-a
 

h 
C 

H
T

R
O

'N
U

M
 

I D
A

E
 

/ 
M 

S
q

9000 -

Figure 13 GRAFHAM WATER
fOTAL NUMBER OF CHIRONOMIDAE /  M Sq.
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Table 1 si: A FE AX m i l
in sediESuis

DATE/S i?t 1 i 3 I j i
05.99.92 Li : -j ; 255 t i 36s 40
23.OS.S2 54 64 285
26.lS.S2 53 60 63 396
24.11.92 £2 75 126
D5.0i.S3 n ?: * ; 63 i * *

7 6 A S C D
7S <2 35 5; 6S 260 45 

47
50 4c V 3t 55 Vi ;4

S *
63 45 4! 5; 4? t l if



Table 2. GRAFHAM WATER 1992 SURVEY (Numbers/msq.)

09.09.92 So. INDIVIDUALS / KSQ.
TAXA SITE 1 * 3 4 a

CHIROHDKIDA.E 638 11 0 tin 395 308
OLIGOCHAETA 4,400 1,474 1 . 122 902 622
NEKATQDA 2 2 0 2 ? 44 22
HYGRACASUA 176 66 11 0
SPHAERIIDAE 22 22
OSTRACODA 44
CERATOPOGONIDAE 22 66 44
GLOSSIPHOMDAE 22 82
erpobbellidae 22 22
ASELLUS
COROPHIIDAE
HYDRA
CULICIDAE 22
SIAIIOAE
LEPTOCERIDAE
VALVATIOAE
HYOROBIIDAE
29.09.92 to. ISiOIVIDUALS / Use.
TAXA SITE : \ 6 8 IS

CHIROMMDAE 1.628 352 499 682 814
OLIGOCHAETA 12.312 4,840 2,850 7,920 4,356
KEHATOOA 396 264 15 132 286
HYDRACARINA 663 : i v 176 115 132
SPHAERIIDAE II ii

0STRAC0DA il
CERATOPOGONIDAE
Gl o s s i p h o n i a;
ERPQBDELIIQAE
ASELLUS 73
COROPHIIOAE 36
HYDRA 338
CULICIDAE JE

SIALIQAE
LEPTOCERIDAE
VALVATIOAE ;*

KYDRDBIIDAE 22

28.‘0.92 Ha. ISDIVIDUALS / Kiy.
TAXA / SITE * * J

CHIRONOMIDAE 1.530 f 8 f i4- 1.066 286
OLIGOCHAETA ■ 3.234 :b « V V L. * 3K5 ;,062 792
KEMATOW 2 2D m 1*;. 484 a
HYDRACARINA i * a it ti

SPHAERIIDAE i ̂ ■+
OSTRACODA ft ft : i y w 285 •K

CtRATDPOSOXISA£ j ; * +11
GLOSSIPHONIA*
ERPOBDELLISAE
PLAHOR3IS
PISCICOLA
li

ASELLUS. _ _

COROPHIIDAE
HYDRA
CULICIDAE
SIALIDAE
LEPTOCERIDAE
VA1YATIDAE
HVOROailDAE
CAEUIDAE
DUGESIA

6 7 2 1
n a i D f

352 44 725 1,430 iU 374 132 286
1,572 1,320 12,320 4,114 4,664 2.244 594 1,716

264 88 66 44 1 ?f
44 22 28 44 66 h i

66 660 88
/ I 418 66 22

flp i t
C t

22
22

•94
22 22

10

11 13 14 16
7.458 3,762 1 , 1 2 2 1,60c
8,074 8,470 3,718 13,266
286 836 704 242

1.232 264 66 505
22 11 * • 55

22

) i
-i i

2 2:- 2.442 773 4.400 * “ tj : *» * 1 . 1 2 2 4G:424 *2.204 26.135 5 .7  ? 5 i  Z i t i I  i z t
« < : t * 5.424

30? 1S8 * f!i 4 V \L 922 1,496 t 264
2c 154 ” -0 330 44 395 Li J i

132 V i l 1.166 H 638 462 I t

f+. - *  c 1 i'j 320
f t

22 22 /  /

22

it

9?



Table 2 (cont.)

2 4 .1 1 . 9 2 k . iSD-V iDUALE / Ksc.
V A k i SITs i V : * 1U * ' ;4 it
CH:5CK0!'J D.-.l 2.992 L25- m  i a :a 2.005 £.'?5 ' iyjV « V 4> 6.424’ • :. t 8 f
!JL!SOCEAl!A 10,721' isjc-fiK 4,340 3:,644 $.834 lu.536 5,104 >2,100
SEKAiO^A 74S < u 110 484 572 75 2 6-h ' 945 440
EYDEACAEHA m

;(ji v i i IvS 305 17c 650 2GS 176 462
SrSAEHiU£ :2& 305 704 £55 286 I.IOG 968 •48 440
m u c r n m 1.474 704 s* 74K 63E 59G e&3 1,320
fiRATC-POGOSIS/I ill- Li

* * <*. it
S L O S S M i & i E . 22

' d a m n

PISCICOLA
ELRI5
ASELLUS
COaCPEIIDA? 41 44
5YB£A 55 22
CULICIDAE
LEPTOCERIDAE 22
TALMIIDIE 154 22 '/C4.1
HYDROB11CA1 58 6s 22 154 22 22 Ll.'
CA£<; 1 DAI 22
DQGESiA
L7ISAEA Li

IICROTURBiLUslA 22 44
05IOBIDAE y /
TOTAL 16,280 23,761) 7t:24 43.912 12,6*E 15.822 17.666 t a r.  ̂t»i ^ 2G.7E5

C5.Oi.3S ?io. i' r r ? :av:« ISiJALE / Ks g.
TAXA / SITE 1 i 7 3 tn 3 G r.
CSIROSOKIIAE 4,026 1.,380 L ,it>6 S Ht "i ; ,5Sf 8 , 0 2 1 3,344 3,784 t .344 5,t5u 7,260 5,75: « « « « 4
OLIGOCHAETA •7.468 31,,840 5c,460 24,442 11.440 20,416 41.360 9.724 30,544 l i , iiS «i - : ■; M 77
IEIATG2A 484 3SG 462 ::4 264 286 454 682 53: 550 454 462 £66
ETDRACA£ISA 416 41S 752 s;g 836 * ft Jju iU air. 74S 440 2:4 94:
SPHAE2.I IDAE •:£ 6 6D 1.760 Say 550 fctV :50 ass 324 814 * 3S5 ill •04
CSTiACCOA :,0Sf 1 ,,760 2,266 1.254 1,C34 r * *£ :c 462 176 »# *1i; u i,2IC 1 . 2 1 0 1.242 1.32-j
CERA!0?CGGSIDAE 1*4 242 22 i i 154 44
GLGSSIPEOSIDAE
iRFCBSiLLII'Ai
PLANORBIS
PISCICOLA
ELXtS
ASELLUS
C0RD?5IiDAi
BYbRA 330 itn
CULI CIDAi
LKFTOCESISAi 22 22
V&LVATIDAI 220 L-
sYDROsilf/.E 55 : 1 0 44 Lm 44 44 2S: 22 ??
CAESiBAl
doges; a _

LYKSAEA - - - - - -- — ~

liCROTliRBEUARlA 22 154 1 1 0 22 44
DSICS1DAE 2 2
TOTAL 23,8*2 43,524 61,128 30.976 ■£,344 30,77£ 25,606 47,520 4i- *«'I i 25,820 34.012 fcG,iO£ 51.414


