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wremn salmonid eogns were planted ouk el B sites in bhe lard
catchment, and @yved saloonid gugs wars planbed oul st &Y siltes.
Grawel oores were takerr at 1E of these siltes and an #ﬁ&l’ﬁiﬁ i3
thely composition was careied owt, partioulare abtiention belng
aiverr Lo the percentage of particles less than L.

The greern sao exxperisnsnt was wnswecessful s praobably awing o
the delicate natuwre ot the eggs at this stage of their
chmva ] opamenl .

ThHe Miogher eeaches oFf the maln river and madior tedbubardes
ard certailn claean minor teibutsries gave bioabh syved ego swwyilvals
CxFE%y while the mid to lowsr reaches gave only moderats (307050

gurvivals, sspeclially below knowt polnt discharges

G pEoome £
ot suspendecd @olids.

The gqravel corirg in gederal gave highers psroentaoes of
particlaes less than Linn below kneswn point discharges of ﬁuﬁpmndéd
solides, and an abtempt &t producing & coreeglation betwesn @gq

girvival and Fines parcentage was ooderately swoeesstul.

It 1 congluded thalt the mid and [owesr reaches of bhe river

will probably not e capable of sustaining & nabural ly
reproducing salnonid population withowt further improvements in
walber quality.

i




2. Introducktion.

L4
A Tish pppgi%timn BUvEey was carried oul at &/ wites in the
. fa?% catahmant”in_the gummatr of 1983 (Brown et &l. 19867, o
which inferred that apprmxim&tﬁly O of the catahment contained ;*
raelatively poor brmwﬁ Lot (&é&mgmgﬂﬂggﬁ L.y gopulations. fi
i
ﬁahg cmn%equen;e_m% these findings, a saxlmonid 899 survival ! ;
ﬁtudy-waﬁ aar?iad out in Lthe winter of 1985/86 in order to assess %’i
thalau}ﬁahility af the river gravels for spawning. ' ,;E
o ST ST T P
A review of the literature revealed that several workers §
R A LT R LRIETEEE S . ]
hawadfuund ga}mgﬁigﬂegg.ﬁgrviygi:tm_be related ta the parcentage %y
. . : 4
of {@n@hﬁql;dawp¥{}ggﬁ thanllmm. in the gravels (Qordone & ;
Malﬁgy, l?&;; Phillipﬁlmt'glft {??5);,Egg dwvmlmpmﬁnt ig relarced %i
in gravels containing bhiab 1&v&iﬁ_bf fine particles (WHells & . E
. ! : : : . i
Febieid, IW?Qg‘Hitzel &;Macﬂr;mmqn, L78%; Ulsson & Feragson, L984). E
This may be related to & decline in level of dissolved oxygen as i-
- : o . . , b
A consegueance qf ﬁhw raducad_paﬁwegpility ot the gravel ﬁHcN@}l & %
S e ) T s : i
thgil, }?b&ﬂ'Hquil 1?@&; Tufﬁgenny & williamE,IIWQWE. B .i
in yimw pf the:¥ihdingﬁ d? these workers, an athempl was y
made o ralat@ the qulsuryival Lo the percentage of fine solids
in bhe apawhing grgyglg of Fﬁaﬁ&iver_Taf%._
o
2
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J. Study Area.

A odescription of bthe study area has been Qiven in Brown et

al. 119847 anmd Thomas @b al. (1981,

4, Methods.

Greesn ( il.e. teeshly fertilised) rainbow trout (Salog

gairdneri Richardson: egos were planted out alt 8@ sites in Lthe

catchment 1n Novembrer 1¥85 (Figure 12, and eyved (d.e. parbly

gravel and bwried in the river bed to a depth of approgisately

Z¥em. At the majority of siles & replicate boxegs were buried, the

groaplions being one or two sites io very small streams in the
headwaters of the systam. In addition, at a lacal hatochery,
seaveral batoches é% corntiral eggs were held in several Forms: -
1. agus in bhoves containing unwashed gravel and
uwried in oan artiticial redd.
i dirtto bhut witﬁ grave; waslted and selved to
reinove tTing particles < lom.
S % 4, both the atorementioned but not buried,

5, eois loogse within Harris boxes unborded.
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fat mites 44, L8, and 2& Drown Drout swinecup Fry were stocked
inoEpril 198 at a density of approdimately Lwa per square mebtra

over a stretebh of about S@Pm. Five minute semi-guantitative

electrofishings were carried out abt all three sites in July, and

4 quantitative alectrodishing was carvied out at site [8 in
beptenber to facilitate & population estimate wsing the method of
Lippin {(19987.

Three cores of river gravel were fTaken wsing a fresgce--coring
technigque devised by tocker & Willitams (19727 ab 18 of the above
gites (Figure 31, concentrating on sites known to contain
relatively poor brown trout populabtions (Brown et al. 1984) and
the samples subjectesd te particle size analysis. For partiocle
gizes above G0, diry seiving was enployved, while for particle
sizes below 8.5 mon, a Malvern I4GQE Type Farticle Size Anal yvsee

VinE was wsed.
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Green egy survival is shown o Table L. ﬁurvivéiﬁ WEE VEIY
pagr aven at contreol sites where the natural Browe, trood
populations wers known to be good (Brown el al. 1986) . and in no
box did suarvival excesed lok. .

Eved eqg swrvival is shown in Table o and Fiaure w. Th@
catsgaries tor mean egg survival shown in Figurs & ware derived
from the stabtigtical plot shown in Figure 4, and sites were
separated into tivee groupss -

Goad FAEA suwrevival.
Moderate S@-70% suevival.
Foor LIEDE survival .
Meat survivals well in excess of PAN wrange 5910840 were

recorded at the control sites known to contain good beown brout

populations. Conversely, moderate.nean swwvivals af J8-70% (range
SE-EERY or poor mean suevivals of S3UE Oranges O-7ENY were

reacorded at btest sites where the natwral brown trout gopulatiaons
ware kriown to be poor (Brown et al. 1986). However, some
considerable within site varialtion bgtween survival of eggs in
individual boxes was recorded. Overall. it appeared that the
headwaters of the malnm river and ¢lean tributaries gave good
results, while the rest of the caﬁﬁhmant was maderate Lo poor,
The control results indicated thalt there was ng difference

in swrvival between the different treatments, thus eliminatling

e e
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varigbtion in gravel composition uwused wibkhiion the boxes oar burial ; )
technigues s & Yactar in bthe swvival of the egdgs. ;
The frv stogkings at Hirwaun an the Cynon (site L4 and -ﬁ

:

Magrdy on the Rhondda Fach (site 26&) were udnsuccessdiul , a total 3
af anly two fish being cauwght at the former amnd none at Lthe f

latter, despite six five-minute fishings being carried out at
both sites. At RBedlinogg on the Tat RBargoed f(site 18 fry suwwwival

waE good, & mearn of L7 (range LE-21) @+ fish being caught over

SRR ey L

gl Five-minute fishings in July. while the density af the

stocked fryv was 28 per 108n in Septasmber, representing a L4444

survival of the fry ariginaglly stocked.

. Bravel coring results are shown in Figure 3 and Table . The
pogrest sites in terms of percentage fines of less bthan Lmm. were
Found Lo be Whitchuwoh Brook (site 28) containing an average of

A% by weight of fines, mainly ssnd, and the Dlydach balow Lady

in

T LT e e e e e e e e L

Windsor Colliery isite Z3) containing Z@0.6%, in this case coal ;
|
salids. The site with the least amount of fines was Liandat (site 4
VZy with G,054, i
:
Aoplot of mean percentags egyg survival against mean . ¢
;
paercentage gravel fines <lam. is given in Figuwe 4. The o
relationship is probably sigmoidal as shown by the dotted line ﬁl
drawn on the plot. The linear (golid) regression line aon this i
. 4
oy
plot was obtained from the analysis in Figure &, carried out o
aftter remaval of @Y survival values and outliers. Analysis o
indicated that there was a significant (p=LR.80%) relationship i
3
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6. Discussion.

Savaral workers bave shown previously that salmonid egg
gurvival iz related to the percantage of §ine Emlidﬁ.in thies
qravels, Cordone & Felley (1%l in reviewing the subject
concluded that overn moderate siil dmpoﬁitiop is d@ﬁrimantal and
is probably one of the most important factors limiting bthe
production of salmonide in streams. Since thgﬁ ather studies have
confirmed this theory, anongst them Wells & Mokeili (1¥70),
Fhillips et al. (19773, Witzel & Maclrimmon {19847 . amd Ol sson %
Ferssan (19862 . Migh percentages of {ine solids in the gravels
raduce the perseability and thereftore also reducs the dissol ved
O3 Y L) ERF cwnc&ntwatimn available for the egges. (Mobeil & Ahnell
1964, HMeNeil 1%60, Twnpenny & Williams 198Ur; eggs sterved of
oHygen in thisg way are thus less likely o surwvive.

Salmonid egg swvival has previously been shown to be poor
in the riveré ofFf Incustrial Seuth Wales. In the K. Taws survival
was poor, wibh dnfilitration of gravel by fines ocouwrring at all
sites (FTUBK 1985). In the Tai Hargoed less than 3% swrvival was
recorded below collieries, while at Wwnpolluted sites egg survival
was consistently above 8K (Beallion & Edwards 1980, In the R,
Ehw Less than 2% of eggs swwvived daring incubation below
coullieries. while ?3% of eggs at control sites survived
{Twrnpgnmy & Williamg 19880,

The experiment with green esgds feiled probably because of
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bhe fact that eggs ere more sernsitive bto mechanical shoaock at this
ehage of Lhelr development (Frost & Brown, L9%&7). quy a 1@%
maximum sUrvival was recorded at the control sites. & similar
failure was recorded by Turnpenny & Williams (1?8@5.

I ke R, Taf+d catehment eved egg swisvival appears Lo be
aood (X704 in the hesdwaters and olean tributaries idﬁﬁti$ied by
EBrown et al. (1%8ad, Thmm%a et al. {(1%84), and Benb st al.
(1986 . bul below known discharges from tw}iiery arid coal
praoacessing sites, suwwvival iz generally ﬁéur &{E”K) probably
owing abt least in part to the amount of fine "molids in the
gravel , (Figwe 2, sites 1@, 11, 12 and 13 on the Taft, 1o an the

Eow Ko s

Lynen, @@ on the Taf Bargoed, X2 on the Clydach, and 24, L35 and
27 on the Rhondda). Thomas et al. (19867 showed a significantly
higher concentration of suspended solids below the collieries in
the Tafd catchmant, and one particular colliery was estimated to
contribute 1496k of solids per day Lo the river. This view was
supported by the gravel coring exercise which showed in general
that there was a higher proportion of +ine solids in the gravels
below collieries (Fiéure 3.

Fercentage egg survival was correlated with mean percentage
tines (Figuwes ¥ and &). In order to obtain this correlation, the
following sites were etxcluded before carcryving out the regression
anal yeis summarised in figure &7 11, 20 andlﬁﬂ because the

survival valudes were @YU, site 13 (gravel dewatered and caused

1OP% mortality), and sites 3, 21 and 28 which appeared to be




oubtliers. It iz worth considering the fact that the workers
guoted above who found a digtinot correlation betwesn X4 Fines and
o@ge survival wars working on rivers recelving high suspended
salide loads, bubt which ware obtherwisze of good gquality. Howsver
the River Taff (s undoubtedly affected by pallatants gbheaers than
fine solids such as ammonia (Thomas et al. 19868 Brown & Jones,
15831, and these pollutants probably bave sone effect on
developing eqgs, which may well have had & bearing on the results
af this particul ar experiment..

The fry stocking experiment showed bthat survival was good at
Bediinog and. as the ega swvival was also high. gt ie wortin
considering restocking this aréa of the Tat Bargoed, especially
in view of the poar results at this site in the 1783 +ish
[:;o;:nulaticm survey (Brown et al. 1%3'{315)_.. e the other handy, the firy
%urvival Waz poor at Maerdy and Hirwaun suggesting coal solids
problens at bopth sites. even though the egg swvival results were

M@ SnEauraging.
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7. Lonclusians.

Molarge proportion of the Tatd catchoment appears not to

contain gravele suibable for suwecesstul salaonid spawning,

pirrobaizly partly as a result of the affects of point sources of
suspended solids. Other contaminants such as anionlsed aomonia,

ar low intragravul ar dissolved oxvaen concenteation may be having
an @ffect on suwrvival al certain sites, .9 gitﬁﬁ Ll and lé
{(Lyhorn at Abercyoon and Tads downsteeam of ﬁil%yﬁydd Hewage Works
respaectively), bubt this would require further work to werify.
Howsver , lack of breeding success in those areas where =00
survival was sbhown Lo be poor probably explains why trout
populaticons are sparse in the mid Lo lower reaches of the systen
as Found by Brown et al; CLEEY .

FQrthew improvements in water guality and spawning gravel
composition will undoubtedly be necessary bafore the mid ared
lower reaches of the catchment can asuppert & naturally sustalining
galmonid population. Hawever, the apper reaches of the catchoegnt
support good sainonid populations (Brown et oal., 198681, and
pravided thalt these aress arée made accesgible Lo stigratory fish

in the futwe, an improved vield showld resalt.
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8. Recommgndations.

Lo Further water guality inprovements are needed in the catohment
it a self-sustaining salmonid fishery is bto e restored to the
mid and lower reaches of the catchment.

Au The Taf Bargosd above Trelewlis ig posgibly a casze +or
ragtocking with brown trout in an attempt ta recraate a +ishery
in this area, as both egg and frv ﬁurvivalé wear o good L the
present study while the fish populations werse poor in bhe LYED

Survay (Brawn et al. 19840 .

4
Se I wiew of the recanlt ol osure of Maerdy Collisgry at the bhesd
af Lhe Rhondda Fach, a uﬁa$ﬁl styady could e unﬁwrtaken of the
structure of bed gravels and salmonid =g swvival as the river
racovers. This is aone of the few areasg within the catchment wheee
suspended solids cauge problems in an area where there are no
gther inputs of pollutanks.
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Table 1. R. Taff salmonid egg suwvival study, bDreen eqgg resulis.

SI7TE Mo . ) HHLIRY TWAL,

' FIEAN  RAMBE
; i.%8 Tat Fawr- dis LLwyn--on }oEDwIEiae ] i :
P4, Tat Fechan ab Cwn i BO0elBLAT & R
i G Nart Cwn-toel : Sa450TE = -1 :
P FLEd Tafd /s Merthyr Wede v SDRAHERS T @ & :
} : . '
' ' '
1 ! ]
1 1) 1
3 ) [

1 !
1 1
L] [}
[} 1

14. Cvnon gdss Hirwaoan BNS?TLADE
15, % Dara SN RATEE
td. Tat Bargoed /= Bedlinog 200889138
AR Rhandda Fawr at Pentre Bo7ETF5H

i
i
1
Ll
1
i
i
1
L]
i
1
:
]
]

# Contral Sile.
e Bosxes laost by scowring during spate.

#EH  Boxes removed unintentionally during the course of ]and
drainage opsrations.




Table 2. R. Tatf salmonid egg swvival study. Eyved egg results.

g GITE VoL ELR. d RELIRGTVYL, !
§ ! P FEAR RARNGE
b 1t - 24 P 0 5 i i i 1 et i b 7 8 e b i £ 7 A . 2 s |
PR, Tat Fawr al Dan-y-Darren VoBDRE2ERE | "l Y S S
Pk Tatf Fechan drfs Pontsticill Vo BOBeEL LY BHE o &&-YE |
b BLE Nant Cwmn-Moael R 1 T SR Y = 91 2E-94 |
P b Tatf at Marthyr Gauging Sta. i 50042068 8.3 b5 |
L 1 Tatt at Abercanaid PoSoEssa4l Ha 7250
P 7. Tafd atbt Fontvawaith VOBTRBLIY?E 63 LR FC
Pl Taftf wuris LCvnor 5.7 W. PETREL9ES o 1d @-7a i
i1l Tafs d/s Cilfvnydad S.T.WH. o BTaEsEeRe | @ - ) H
R - Tatd at RhydyFelin VOSTagsaEE | 17 1—-&a1
i 13 wE Tadd dis Llandaf Weir P 8T1I5378% 1 @ @ i
I Eynon dis Hirwaun i BNOTV2ESE T &EZ-F0
i 15,8 Dare bOSRYP4ERG | B9 Bty
Polé. Gynon at Aberoynon P BTAJEPEE | Eé G-&d
N R g Tatf Bargoed at Manbt-y-Ffin | S0Q85BG35 & a3
I I = Taf Bargoed u/s Bedlinog P BoUsBEaLe P 22183 |
N Tat Bargoed d/s Bedlinog i BaRERnE 7 Héb-9@ 1
L v Tat Bargoed at Trelewis POSTLE4984 @ ] !
i 2L.# Dlydach wrss Ffynonn Duwym P BTR4E767 ) R Fo-1ae
PoRE. Clydach dr/e Lady Windsor OATRLEREZ | & 7] H
PRE. Fhandda Fawr at Fentre P 8E9L79EE | ‘81 HY--FE
P24, Rhondda Fawe att Dinas OETERE?L? | i a—-72 i
P25, Rhandda d/s Paorth P BTOZ4%18 A Bi-&1 ;
L Friondda Fach at Maeerdy | S5R75984 1 Hé AR S
i a7, Rhorndda Fach at Forth POBTEEAYLE ) 12 1-Zé& 1
I 28, Whitchwch Braook VBTLIELTYT ) 21 7é¥-%3 |
P 22.%  Mant Ddu Cantrols ios0pRELSa | '] SRR '
i i Bt 2a PE-188

A@.¥ Cantref Hatchery Controls

¥ Control site.

*# Gravel dewatered at this site.

wE K
‘3’\'-"" v
“ n




Table 3. Gravel coring results. 4 fines <1lmm.

i SITE i fl eisd i FeésidGEE H

] i 2. Tat Fechan drs/s Pontsticill |} 18.%5 ! LTl DE T

& R Tatd+ at Fontygweadth i e 3 G P T 7 O T B
¥ 18, Tat+f w/z Cyvnon S.T.W. i 7.7 i V2103
éf N R Tatd d/s Cildyvnvdd 5.T.4W. } 11.8 : B.E-14.7F
i VolR. Tatf at Rhydyfelin ' V6.7 ' Q.9 12.%
| I . Tatd d/s Llandaf Weir ! %5 ; oG- SH.4 |
il Cvnon dAf s Hirwsoen ] s i - T

Io15. Dare ' ' 5.5 | 4T BT

I 1lé. Cvoon at Abercynon ! Fu? ' ek B8

PoLE. Taf Rargosd w's Bedlinog g Tl E ' dLE-1ELE

{8 Tat Bargoed at Tralewis 4 L@ 4 } B.%5-11.4 3

b2 Clvdach wu/s Ffynomn Duwym ; 12, 2 : Gude-idas 4

PoR2E. Clydach dis Lady Bindsos i L Y ' 14,4-25.% 1

HECE Rhondda Fawe at Dinas i 8.6 ) P L N7 PR

boas. Rhondda d/¢ Farth : T : G l-l@. 8 !

P25 Rhondda Fach at Magrdy i HoE ' Be%- G.1

P27, Rhondda Fach at Fortin ! 18.& ' EM Lo A S

P28, Whitchurch Brook : L PooRSB.8-24.8 0




S TGURE 1 - RIVER TAFF CATCHMENT '¥
Showing positions of sites
(numbered) at which -green 1
eggs were planted. -
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FIGURE- 2 RIVER TAFF CATCHMENT

Showing positions of sites
{numbered) at which eyed eggs
were planted, mean egg survivals,
and major discharge points.
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FIGURE 3 e . RIVER TAFF CATCHMENT

" Showing poaltiona of aites
‘ {numbered) at which gravel
' cores were taken. -
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Mean percentage egg survival

.FiGURE 5 o PLOT OF MEAN PERCENTAGE SURVIVAL AGAINST
MEAN PERCENTAGE FINES < 1 mm

All results are included except for site 13 (Taff at Llandaf) which
dewatered.

The straight line was plotted from the regression equation in Figure
6. The points circled with site numbers adjacent represent results
rejected in the regression analysis as being outliers (3,21,28) or
those where 0% egg survival was recorded (11,20,22).

The inferred relationship is probably sigmoidal as shown by the
dotted continuations at either end of the straight plot.

Mean percentage gravel fines < 1 mm.



Mean percentage egg survival

FIGURE 6 REGRESSTON ANALYSIS AND PLOT OF MEAN PERCENT&GEZ
: SURVIVAL AGAINST MEAN PERCENTAGE FINES < 1 mm

The regression was cobtained after removal of survival values of
0% and three others as shown in Figure 5.

Mean percentage gravel fines < 1 mm

The regression eguation is

meansurvy = 114 - B.77 HMean

" Predictor Coef Stdev t—rratio
Constant 114,20 2&6.84 4,25
Mean -8.774 3..388 -2.58
5 = 24,02 R-sg = 42.8% R-sq(adi) = 36.5%

Analysis of Variancé

SOURCE DF (153 MS
Regression t 38688.0 z888.0
Er-or - : S192.1 9746.9

Total 19 FA80.1




