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INTELLECTUAL PROPERTY RIGHTS

CONFIDENTIALITY STATEMENT

in accordancewithour normalpractice, this report isfor the use only of theparty to whom it is
addressed,and no responsibilityis accepted to any thirdparty for the whole or any pan of its
contents. Neither the wholenor anypart of this report or any reference theretomay be included
in anypublisheddocument,circularor statement,norpublished or referred to in any way without
ourwrittenapprovalof theform and contextin whichit mayappear.'



INTRODUCTION

This report on the invertebratesof two tributariesof the River Itchen has been produced as part of
ajoint CEFAS/EnvironmentAgencystudyon the productionofjuvenilesalmonids. Two sites, one
wooded and one open, from each of two tributarieswere chosen for study and the invertebrate
faunawere sampledat each site. In 1996,benthicsamplestaken in May and October showed a
significantlygreaterbiomassin the opensectionsthan in the wooded sections.

In an effort to increasethe invertebrateproductionof the wooded sections, the canopy was opened
at the wooded sites, BlackbridgeA and FallodenB, in December 1996. The samples analysedin
thisreport were taken byCEFASstaff in October 1997and represent the second series of samples
takensincethe canopywas opened.

The timingof the samplingwas chosen so that the faunalcommunitiescould be compared with
thoseexpectedbyusingthe RIVPACSdatabaseif thisprovednecessary.

IFE were contracted to receive the preserved samplesfrom the four sites, sort and identify the
invertebratesto familyleveland determinethe biomassespresentat each site.

METHODS

Two Surbersamplersof area 0.05 m2were suppliedand 30 benthicsampleswere taken from each
site. Subsequently,120 samples were sorted and invertebratesidentifiedto family level. Each
samplewas sorted byplacinga portionina traydividedinto 16sectionsby markson the base. The
numberof invertebrateswas quicklysurveyedand a convenientsubsamplewas decided upon by
experience. The same proportionof each samplefrom a particularsite was picked to simplifythe
statistics. Portionsof each subsamplewere pickeduntil the whole samplehad been examined. In
additionto pickingthe determinedfraction, the rest of the sample was scanned for invertebrate
familiesnot presentin that fraction. In thisway, a completefamilylist can be acquiredwithout the
needto pick out everyindividualanimal.The invertebratesfromeach samplewere picked into two
vials,one for the fractionpickedcompletely(Tube A) andone for the rest of the sample(Tube B).
These invertebrateswere then identifiedto familylevel and the total number of animals of each
familywas determinedby multiplyingthe numberin Tube A by the appropriatefactor (1/fraction)
and adding the number from Tube B. Althoughaddingthe number from Tube B is not strictly
correct, the error is small compared to that from the sub-samplingitself and it 'does have the
advantageof ensuringthat the most complete familylist is complied for each sample (otherwise
thosepresentin smallnumbersandnot appearingin the fractionconsideredwouldbe missed).

Invertebratesampleswere driedina fanassistedovenat 60°Cfor 3 hours and weighedto 4 sig figs
aftercoolingina desiccator.

Althoughnot strictlywithin the terms of the contract, some simpleanalysishas been completed,
BMWPand ASPT valuesare givenas wellas biomassvalues.



RESULTS

Sampleswere takenbetween4 and 7 October 1997inclusive.

All benthicsampleswere sub-sampledand one eighth of each sample was picked for biomass
estimates.

The familiesfound at each site are shown in Tables 1-4. In addition, the numbers of animals of
eachfamilyineachsampleare given.

BMWPvaluesfor each sample at each site are given in Table 5 and results for ASPT values in
Table6.

Biomassestimatesare given in Table 7 and meansand 95% CLs are also given. The confidence
limitsof the meansinboth streamsoverlapbetweenwooded and open sites. A t test was therefore
performedon the biomassdata from both streams. The analysiswas performed twice, assuming
first equal and secondlyunequal variances. In both statistics, the results were the same. In the
Blackbridgestream, there was a significantdifferencebetween the biomasses of the previously
woodedandopensiteswitha greater biomassin the open site (t =2.01, p = 0.025). In the Falloden
stream,therewas nosignificantdifferencebetweenthe previouslywooded and open sites (t = 0.53,
p = 0.30).

The patternof resultsis the sameas in the previousMay.



Table 1 Listof invertebrate families and numbers found from samples at Site A
(wooded) on the Blackbridge stream on 7 October 1997

Site number




1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Heptagenlidae 8 8




8





8 8




LeptophlebIldae








8




EphemerellIdae




1




8




8 1





Ephemerldae










Leuctrldae










Odontocerldae




8 24




8




1 1 8 1 8




8 1 8
Leptocerldae




8







Goeridae




24




8




32 24 1 16 24




2488




Lepidostomatidae










Sedcostomatidae




8




16




8




Calopterygidae










Psychomylldae











Caenidae 8










RhyacophIlidas






1 1 8 8 16




8 24 8 1
Polycentropodidae











Llmnephilidae 16





32





24 8




56





Ancylidae 8






8




8




16




Hydroptilldae











Gammaridae 280 104 136 80 328 192 208 360 376 408 192 8 336 152 424

Dytiscidae





1








Gyrinidae







1







Elmidae 304 304 384 176 40 248 168 344 120 112 256 128 424 440 344
Chrysomelldae











Hydropsychldae 8





16 24 8




32 8





1




Tipuildae 48 32 8 24




8 16 40




1 1




8 16 8
SimullIdae 1





16




32 16




32





Planadldae











Dendrocoelidae






8







Baetidae 48 8 1 8 8 40 56 16 48 1 8 32 24 8 16
Piscicolidae









16





HydroblIdae 16 24




8




24




80 32




120 32 8

Planorbldae










8
Sphaerildae











Glossiphonidae




8




8




8 1 1 8




24 1




1
ErpobdellIdae 8 8 8




1




1 8




8 24




8




Asellidas









8





Chlronornidae 16




1 96 1 1 8 40




24 112 16 8 8

011gochaeta 48 24 120 16 368 48 8 32 128




200 264 32 112 40

Empldae











Ceratopogonldae











Curcullonldae











Nematoda











Muscldae













Table 1 (cont)




16 17 18 19 20
Site number


21222324 25 26 27 28 29 30
HeptagenlIdae 16 16 16 8




8




16 16 1




LeptophlebIldae





8







EphemerellIdae




1




1







Ephemerldae










Leuctrldae










Odontocerldae




8




8




40 8 8




8




8




1




Leptoceridae




8




8




1




8




Goerldae 8 8




16




16




8




1 8 8 8
Lepldostomatidae








8




Serlcostomatidae





1 8




1




Caloptwygidae










Psychomylldae











Caenldae




1









16




Rhyacophilidae 16




24 16 24 8 16 8 8




16 16 8 8
Polycentropodidae







1






LlmnephIlldae




56




8




120 32




160 1




80




8

Ancylidae






16 16




1 1 8 1




HydroptIlIdas











Gammarldae 200 384 232 664 208 56 608 400 96 392 344 352 256 72 88

HalIplIdae






1








DytIscIdae






16




16




16





GyrInIdae





8




8





8





Elmldae 264 216 168 352 512 288 104 160 272 200 152 256 104 320 56
Chrysomelldae





1





8






Hydropsychldae




96




1 8 40 8 8




32 8 48 8 16 1
Tlpulldae 80 8 1 40 16




1 8




48 8




40 8 1
SImullIdae




88




8




ao




1 136 24




88




16




PlanarlIdae











Dendrocoelldae 1










Baefidae 32 16 24 48 40 24 16 48 40 24 8 24 32 24 16
Plscicolldae




1




8 8






8





HydroblIdae 16 40




16




72 8




8 24 16 24 8




Physldae







1






Planorbldae









8





SphaerlIdae






8








Glosslphonldae




8




8




16 8 8 1 16




16 8




Erpobdellidae




8




1 8 1 8 8 8 1 8 16 8 1 8
AsellIdae






8






1




16 1

Chlronomldae 16 32 8 48 8 104 16 16 40 1 16 16 8 8 8

011gochaeta 40 32 32 8 80 168 64 48 272 48 48 112 3 40 40

Hydracarina






8







Empldae







8






Ceratopogonldae











Curcullonldae











Nematoda











Muscldae













Table 2 Listof invertebrate families and numbers found from samples at Site B
(open) on the Blackbridge stream on 6 October 1997




1 2 3 4 5 6
Site number

789 10 11 12 13 14 15
Heptageniidae




16 8 16 8




1




Leptophlebiidae




24









Ephemerellidae 8 32




80 8 64




16 1 48




24




72 8
Ephemeridae




1




8






24




Leuctridae










Phryganeidae










Odontoceridae 1





1 1




32




8 1 8
Leptoceridae




48 8







Goeridae 8 8




24




8




8




8 16




Lepidostomatidae










Sericostomatidae 1 1




8 8 8




16




8




Psychomylidae










Caenidae




40




8




16




8





Rhyacophilidae




4888




8 8 8 1 8 1 8




1




1 8
Polycentropodidae




8










Umnephilidae




16




16 24 1




1




24




8





Ancylidae 16 8




8








Hydroptilidae











Gammaridae 376 448 632 1232 552 688 184 392 88 520 328 696 112 368 336

Dytiscidae 1 48










Gyrinidae











Elmidae 152 312 40 128 288 184 64 184 88 336 72 160 56 144 32
Chrysomelidae







1





8





Hydropsychidae




168 1 16




40 8 24




8 8 152 1 16 8
Tipulidae 8 8




16 8 16




8 1




8 8 8




Simuliidae 8 64 8 8 8 288 1 64 16 8




56 1 24 8
Planartidae











Dendrocoelidae





8




8 8







Baetidae 8 80 96 80 72 112 88 152 64 136 40 96 16 104 40
Piscicolidae






1







Planorbiiclae











Hydrobiidae






16




1




8 8




8
Physidae




8










Sphaeriidae











Glossiphonidae




8 32 1 24 1 24




8 8 1 16 24 24
Erpobdellidae 8 16 16 72 24 16 8




16 1 1




16




Asellidae




16




40




8




16






Chironomidae




312 16 424 40 128




16 32 440 8 416 24 544 88

Oligochaeta 80 416 632 1096 520 320 56 192 56 536 184 368 96 392 920

Empidae





8








Ceratopogonidae




8




8







8 8




Curculionidae











Nematoda











Hydracarina













Table 2 (cont)




16 17 18 19 20 21
Site number

222324 25 26 27 28 29 30
Heptagenlidae




8 32 8




16




1




1 16




Leptophlebiidae




8






8 16 8




Ephemerellidae 56




32




8 1 32




8 16




8




8
Ephemeridae




1




1




32





Leuctridae










Phryganeidae










Odontoceridae 1




24 8 40 32 40 1 16 64




8140




8
Leptoceridae






8





Goeridae 8 1 48 32 8 16 10 1 8




8




8

Lepidostomatidae










Sericostomatidae 48 1 24




24




8





8




1
Psychomyiidae








8




Caenidae




8




16 8




1




Rhyacophilidae 8 1 8 16 1 96 8 16 8 16




1




1 16
Polycentropodidae







8





Umnephilidae 16




64




16 1 48




80 8 128




64




24

Ancylidae









8




Hydroptilidae











Gammaridae 776 152 264 336 944 440 992 144 160 504 216 120 472 328 480

Dytiscidae




8




1




32




8




24





Gyrinidae






1







1
Elmidae 248 32 248 24 240 216 184 32 16 168 72 1 304 88 192
Chrysomelidae











Hydropsychidae 48




136 16 88




80 8 8 1 8




168 8 56
Tipulidae 1




8




16




1





8




16




Simuliidae 48 8 552




56 16 144




48 8 32




56




56
Planariidae









8




Dendrocoelidae






8






24




Baetidae 128 16 112 64 120 64 48




80 56 56 8 24 16 16
Piscicolidae






16






8




Planorblidae









8




Hydrobildae




40 8 136




160 24




24




8




24
Physidae











Sphaeriidae











Glossiphonldae




ao




16




8 1




1 8 8 24 8 1
Erpobdellidae




1 8 1 8 8 8




1 1 8 1 24




8
Asellidae




8








16




8

Chironomidae 968 40 160 304 320 112 384 136 256 312 160 40 112




80

Oligochaeta 1280 1128 272 144 336 208 456 72 768 160 368




584 8 200
Succineidae




1










Empidae




8









Ceratopogonidae




8 8









Curculionidae











Nematoda











Hydracarina




8











Table 3 Listof Invertebrate families and numbers found from samples at Site A
(open) on the Falloden stream on 5 October 1997




1 2 3 4 5 6
Sitenumber

789 10 11 12 13 14 15
Heptagenlidae 24




8





8




8 8




Leptophleblidae 40









Ephemerellidae




8







1 1 1

Ephemeridae





1






8

Leuctridae 8









Odontocerldae




16




1 8 16




8 8 16 16
Leptoceridae










Goeridae 9 34 24 8 8




16 16 8 24




16 24 56 16
Lepidostomatidae










Serlcostomatidae 33 17 1




1




1




8

Caenidae 16 8




16 8







RhyacophIlldae 2 26 1 1 1




8 24 8 1 8 8 8 16 16
Polycentropodidae 69







8




8

LimnephIlidae 36 8




8







16




32

Ancylidae




8







8




HydroptIlidae 8










Gammarldae 139 90 120 64 48 24 32 176 64 72 120 168 120 296 88

HallpMae











Dytiscidae











Gyrinidae









8




8
Elmldae 595 268 176 152 232 104 232 360 48 208 568 344 312 504 288
Hydropsychldae 162 124 16 8 8




1 16




8 384




240 1




Tipulidae




1 1 16 8




8




8




8




1 208
Simulildae 257 171




16




8




8 96




48




32
Planarlidae




8 8









Dendrocoelldae




1





8




1 1 16 8




8 16

Baetidae 66 35 88 40 40 24 24 48 16 1 16 48 48 56 72
Sialidae











Plscicolidae









8




1

Valvatidae 1








1 8




Hydroblidae




8









Lymnaeldae









1




Physldae 17










9
Planorbidae 1 1










Sphaerlidae











Glosslphonlidae 56 13 8




8 8




24





24




8
Erpobdellidae 19 11 1 1 1 1 1 8 1




32 8 24 32 16
AsellIdae 199 221 1 1 32 1 40 64 1 8 144 16 216 200 256

Chironomidae 178 24 1





1




1 8 72 24 9 24 56
Oligochaeta 187 43 24 24 56 24 56 8 16 72 8 40 112 160 56

Nematoda











Hydracarina 16 8









1
Ceratopogonidae






8








Empidldae 8










Stratiomyldae






8







Oribatidae







8







Succineldae













Table 3 (cont)




16 17 18 19 20
Site number


21222324 25 26 27 28 29 30
Heptagenlidae




8




8 8 8




8




1




LeptophlebIldae










Ephemerellidae




1




1





1 1




Ephemeridae





8







Leuctridae










Odontoceridae




8 24




16 1 8 16 1 16 8 1 8 16 16
Leptocerldae




8




8








Goeridae 88 16 8




24 8 16 8 1 1




8 1




8
Lepidostomatidae





8





8 8 8

Serlcostomatidae




8




16




8




8 8




Caenidae










RhyacophIlidae




1




8




32 16 1




16




1 16 32




Polycentropodidae 8 8




8




1





UmnephIlldae 8 1




40




8




1




24





8 1

Ancylldae




8




1





1





1




Hydroptilidae











Gammaridae 288 56 64 40 64 16 56 96 1 32 8 56 88 16 16

HallplIdae






1








DytIscidae





1









Gyrinidae 8 1 8





24




1





16




Elmldae 352 208 144 88 384 152 320 248 304 56 104 168 976 96 48
Hydropsychldae




1 1 1




32 8 304 24 88 8 112 80 960 16
Tipulidae 8





1








SImullIdae




16




24




32




88 1 24 8 16




80 1
PlanarMae




8





8




8




16 1




48 1
Dendrocoelidae 24 8




1




1






16




Baetidae 8 16 40 16 8 64 16 16 24 64 1 56 64 24 24
Sialidae





1









Piscicolidae




8




8




1 1




1






Valvatidae 16





1





1




1




8
Hydroblidae 1










1
Lymnaeldae





8








8
Physidae 8 16




8




8





8





8 16
Planorbldae 8 1





1





1






Sphaerlidae 8 1





1






1 1
Glossiphoniidae 8 32




16 8 8




1 1




24 8




8
Erpobliellidae 40




8 40 24 16 24




1 16 8 16




8 8
Aso!Mae 248 80 32 72 96 80 224 56 48 136 104 128 64 112 48

ChironomIdae 88 136 24 56 24 88 64 72 40 80 64 16 8 48 120
011gochaeta 56 192 32 176 152 96 72 40 88 24 72 16 1 40 72

Nematoda











Hydracarina




8






8






Ceratopogonldae









1




1
Empididae




8









8




Succineidae







1








Table 4 Listof Invertebrate families and numbers found from samples at Site B
(wooded) on the Falloden stream on 4 October 1997.




1 2 3 4 5 6
Sitenumber

789 10 11 12 13 14 15
HeptagenlIdae




8





8 8 8




LeptophlebIldae




40




24







EphemerellIdae




8




1







Ephemeridae 8 8 1 8




8






Leuctrldae










Odontocerldae 8 8




16 8 16 8




1 24 1 1 1

Leptoceridae 96









Goer!due 48




32 24 8 104 32 16 32




16 96 16 40 1
Lepldostomatidae










Serlcostomalidae







40





Calopterygidae










Cordulegasterldae










Psychomylidae











Caenldae 8 8









8




RhyacophIlldae




8




8 8 8




1




1




1 1
Polycentropodldae 8 1




16








Limnephllidae 16




1




8





1






Ancylldae











Hydroptilldae











Gammaridae 120 40 184 112 472 400 168 136 88 40 112 576 104 288 88

Haliplidae




1










Dytiscidae 24










Gyrinidae




16 1




8 1






1 1




Elmldae 216 168 384 256 600 312 128 224 248 8 168 560 80 256 160
Chrysomelldae











Curcullonldae











Hydropsychldae





208




8





1 1




Tlpulldae 8




24 8




16 8




24




16 24 8 8 24
SImullIdae 24




8




8








1
Planarlidae









8





Dendrocoelldae 8









8




BaetIdae 88 16 8 8 1216 16 24 8 56 8 40 88 32 1 40
Sialldae











Piscicolldae











HydroblIdae




8 24 24




24 16




8'





Planorbldae





1








Glosslphonildae 1 8 16 1 64 1 1 16




1 1




8 8
Erpobdellidae 1 1 8 8 8




16 1




16 8 24




8 16
AsellIdae 24 32 48 8 264 8




1




8 16 80




16




ChironomIdae 144 48 16




136




8 16 16 48





8 1
011gochaeta 32 16 120 176 40 120 96 48 136 360 72 80 64 24 32
Hydracarina 8










Ceratopogonidae











Empldae





8








SisyrIdae











Nematoda









16







Table 4 (conb




16 17 18 19 20 21
Sltenumber

222324 25 26 27 28 29 30

HeptagenlIdae




8









LeptophleblIdee




24




1 8




8





8

EphemerellIdae





8




16




8

Ephemerldae




8





8




8




Leuctrldae










Odontocerldae 1 1 8




8




16 1 8 8




1 1 16 8
Leptocerldee





8




16




8




Goeridae 24 16 32




16 32 8 16 1 8 8 24 40 32 8
LepldostomatIdae










SerlcostomatIdae






1




48 1




8
CalopterygIclae





1







Cordulegasterldae










Psychomylidae







8 1





Caenldae




8








8 8




RhyacophIlldae 1




24




16 1 8 8 1 1 8




1 24
Polycentropodidae




8




16




16






8
LimnephIlldae




1




8




24 8 24 1




8
Ancylldae










1




Hydropfilldae






8




8






Gammaridae 136 208 352 32 384 144 152 160 48 176 264 144 176 280 272

Haliplidee











DyfiscIdae




1




8




1




8





16
GyrinIdee 8




8





1 1 8 1 1




8 1
ElmIdea 472 392 688 144 432 336 304 144 240 256 480 224 432 360 392
Chrysomelldae









8




Curcullonldae











Hydropsychldae 8 1 168




8 40




8 16 1




1 8 16 32
Tlpulldae 8 1 1 1 8




8 1




16 8




8 1




SImullIdae




544 8 8 104




16




208




8 208
PlanarlIdae








8




8




8
Dendrocoelldae 8





1




8







Baetidae 64 128 88 8 96 72 88 48 48 16 80 16 72 24 40
Slal!due











Plscicolldae








8





VelvetWee




1







8





HydroblIdae 16 8 16




16 1 16




16 • 40





Lymnaeldae




8








8





Physldae






8








Planorbldae








1 1





Glosslphonlidee




8 8




16




1 8 8 1 8 8 1
ErpobdellIdae 8 1 24 8 8 16 1 8 24




16 8 16 32 8
Asellidae 1 16 184




8 88 8 16 16 16 144 48 24 40 240

Chlronomidae 8




208 8 8 208 1 16 80 16 112 40 8 8 88
011gochaeta 88 40 128 16 80 168 56 16 160 96 184 40 32 48 208
HydracarIna




16









Ceratopogonidae 8










Empldae







8






SIsyrldae







1





1





Nematode













Table 5 BMWP values for each sample at each site

SAMPLE Falloden A

BMWP

Falloden B

BMWP

Blackbridge A

BMWP

Blackbridge B

BMWP

1 130 108 69 87
2 101 91 57 121
3 88 79 47 51
4 68 63 23 128
5 69 112 99 94
6 30 71 35 108
7 76 61 73 71
8 59 50 75 73
9 59 41 88 68
10 68 41 81 83
11 73 60 49 39
12 69 75 70 86
13 101 61 72 59
14 92 81 71 76
15 131 61 59 61
16 81 74 58 93
17 139 78 110 66
18 54 119 33 49
19 87 31 88 81
20 79 84 60 110
21 128 127 123 83
22 78 64 107 132
23 95 71 65 61
24 73 134 73 90
25 99 76 82 81
26 66 129 55 93
27 92 99 132 68
28 82 74 70 132
29 99 87 84 36
30 101 123 58 99

MEAN 85.57 80.83 72.20 82.63



Table 6 ASPT values for each sample at each site

SAMPLE Falloden A

ASPT

Falloden B

ASPT

Blackbridge A

ASPT

Blackbridge B

ASPT

1 5.2 5.4 4.9 6.2
2 5.1 5.7 5.7 5.8
3 5.2 4.9 5.2 4.6
4 5.2 5.3 3.8 6.1
5 5.3 5.3 5.8 5.9
6 3.3 5.9 4.4 5.7
7 4.8 5.1 5.6 5.1
8 4.9 4.6 5.0 5.2
9 4.9 4.6 5.9 5.2
10 5.2 4.6 6.2 5.5
11 5.2 5.0 4.9 4.3
12 4.9 5.0 5.0 5.4
13 5.3 6.1 5.5 4.5
14 5.8 5.4 5.5 5.1
15 5.5 5.1 4.9 5.1
16 4.3 4.6 5.3 5.8
17 5.2 5.2 5.8 5.5
18 4.9 5.2 4.7 6.0
19 4.8 3.9 5.5 5.8
20 4.9 5.3 4.6 6.5
21 5.6 5.5 5.6 5.5
22 5.2 4.6 5.6 6.0
23 5.9 4.7 4.6 5.6
24 4.6 5.8 4.6 6.0
25 5.0 5.1 5.1 5.4
26 5.1 5.6 4.6 5.8
27 5.4 5.0 5.7 5.7
28 5.5 4.9 5.0 p.7
29 5.0 5.1 4.9 4.5
30 4.6 5.9 4.8 5.5

MEAN 5.05 5.14 5.16 5.69



Table 7 Biomass estimates (individual, means and 95% CLs) at each site
with mean biomasses expressed as g per metre squared

SAMPLE Falloden A
weight (g)

Falloden B
weight (g)

Blackbridge A Blackbridge B
weight (g)weight (g)

1 1.3200 0.4968 1.6832 0.2824
2 0.6976 0.2384 0.2720 0.6840
3 0.4008 0.6880 0.4784 0.9064
4 0.3280 0.4896 0.1968 2.0720
5 0.4224 1.6392 0.3848 1.0024
6 0.1208 1.1136 1.0640 1.4632
7 0.2344 0.3784 0.3488 0.3920
8 0.2992 0.3848 1.1288 0.8296
9 0.1752 0.3936 0.6016 0.1760

10 0.4792 0.5504 0.6120 1.1608
11 1.0400 0.2512 0.5368 0.7576
12 0.5904 1.2712 0.6120 1.8088
13 0.7256 0.1640 0.7192 1.1448
14 0.9616 0.3464 1.0128 1.1240
15 0.6344 0.2848 0.6352 0.6904
16 1.1984 0.5936 0.7512 1.5488
17 0.5200 0.4944 0.6792 0.5392
18 0.4704 1.0808 0.7232 1.6824
19 0.6504 0.0936 0.7976 0.6304
20 0.9336 1.0560 1.0616 1.3672
21 0.5744 0.6016 0.4720 1.3656
22 0.6064 0.5048 0.8880 1.0448
23 0.5072 0.2808 0.4632 0.1464
24 0.1888 0.2328 0.5392 0.5208
25 0.4792 0.4512 1.5288 1.1600
26 0.1640 0.7352 0.8768 0.4008
27 0.3560 0.6192 0.7920 0.1736
28 0.3328 1.3736 0.3760 1.0376
29 0.7536 0.5912 0.3048 f0.8640
30 0.3208 0.6096 0.2800 0.6104

TOTAL 16.49 18.01 20.82 27.59
MEAN 0.55 0.60 0.69 0.92
95%CL 0.11 0.14 0.13 0.19

,BIOMASS 10.99 12.01 13.88 18.39


