"

Aspects of the Ecology of the Northern Pennines

Occapional Papers

Noe 5

(Revised 1977)

Freshwater Biology

by

D.Te Criasp

"hAgpects of the Ecology of the northern Pennines™ is a series of
informal review and discussion papers for the reader with a general
interest in the subjects They are not official publications of the
Nature Conservancy Council and do not necessarily reflect the Council'sg
official viewse '

July 1977



I




Foreword

Moor House Occasionazl Paper No. 5 (1973) reviewed published
information on freshwaters and their fauna within the Moor House
National Nature Regerve and surrounding ares. This gecond edition
up-dates the part of the account which dealt with the freshwaters
and their invertebrate fauns by correcting errors and omissions
from the original account and by adding information publighed since
1973« The original account included brief sections on aquatic flora
and on fishe These subjects are omitted from the 2nd edition
because they will be covered by separate contributions to the series
of Occasional Papers.






_Aaf,u_ects of the Bcology of the Northern Pennines
Ootﬁ:asional.PBPeI‘ Nos 5 (Revifsed ‘i977)‘.- |
F&ééhwaxéraio1ogy 
by
D.T. Criaﬁ | ) | i

ggaerigégon of freshwater habitats

1. Pools, tarna and ressrvo:Lrs* ' o

The standing water within and around the Reserve can be arbitrarily
separated (Crlgp 1962, Heal 1963) into 'pools' with surface areas generally
less than 100m“ and depjé-hs of up to 2m, and 'tarns and reservoirs', which
range in size from 500m“ upwards and mgy show con31derable var:.a‘t:.on in
depth and bottom materlal. ‘ _

Two authors (Gorham 1556, Heal 1963) have distingwished between 'bog pools'
. and 'mine pools', . The bog pools are water-filled depressions in the

_“bog surface with substrata either of bare peat or growing Sphagnum,.:

The mine poola are man-made. and associated with past mining activity.
Their substrata often congist wholly or partially of inorganic-material.

A singleé tarn with a surface area of about 5,000m is situated on the
southern boundary of the Reserve at NY 736304 and three rather similar
bodies of water lie beyond the southern boundary. ' The tarns are
‘comparatively shallow (c. im) with bottoms of sand, overlain in rnangr
places by finely divided pea:t;, and occaslona.l a'bonea.

 There are numerous reservoirs in the area around t}s Nature Reserve.
“These are generally associated with past mining activity and Have been
constructed by building a wall across a valley or on a hillside 50 as
to retain drainage water from the surrounding moorland., Thus ail or
part of the margin of each reservoir consists of a sandstons wall,
sloping steeply into 0.5 to 4.0m depth of water. The bottoms of the
_Yegervoirs are generally fairly level and ¢omposed of gand or ola;v, -
“ofteh overla;,n by a depth of peat of a few cms. The areas of the -
reservoirs are generally within the range of 0,06 to 3.9 ha. {Crisp 1962)
In 1970 & large (312 ha.) river regulating reservoir was completsd on
the Tées at Cow Green. General d.eta:l.ls are given by Arm:.tage ancl §
Capper, (1976) and Crisp (1977). -

2 FJ.OwJ.ng waters: ’ ' '

_ The gtreams on the south wegt edge of the Reserve are- tnbuta.r:l.es of
the River Eden, and all have steep gradients in their upper reachss,’
8.8+ Crowthindle and Swindale Becks have mean gradients of ‘7 in 10-%0°
1in 5 throughout the firet 3 or 4 km downstream from their sources
(Davies and Smith 1958)s They are torrential throughout most of their
passage throu.gh the Reserve and have channel widths of 0.5 to 2.0m or
more.




_ The River Tees rises on the slopes of Cross Fell and forms the - -
northern and .eastern boundary of the Reserve:. The drainage water -
from most of the Remerve flows into the Tees, parily through fifteen

"small tributaries. which.flow directly into the main river and partly
from Trout Becky which is a major tributary entering the Tees about
1¢5 km from Moor House. Trout Beok rises on the slopes of Great Dan
Fell and Xnock Fell where it receives water from about 9 small head
water streams. Throughout its course, its flow is augmented by
‘water from numerous small streams am drainage channzls, and finally,
.about 1 km. above its confluance with the Tees, it receives the
.combined discharges of Moss Burn, Nether Esarth Sike and Rough Sike.
The headstreams of the Tees catchment within the Reserve generally
rise from springs and/or lateral drainasge and, during the first km. af
their courses, their mean gradient rarely exceeds 1 in 15. Their
substrata vary from place 4o place but consist chiefly of bedrock,
large boulders, alluvial shingle and coarse gravel. Deta:.led
information on the proportions of different types of aubstraxum and
stream margin and on the variations of mean depth, surface width and
water velocity is given by (Crisp 1966) for a fairly typical small
'trlbutary of the Tees system.- .

Physical and Chemical Information

1. - Chemical composition of water

Gorham (1956) -analysed water samples from several peols and the results
are summarized in Table 1. The results indicate the way in which the
ionic eoncentrations vary in response to rainfall, while the dry
weather data also show that the wabter of mine pools is chemlcally
"richer than thai of the bog pools.

Table 2 summarizes prescnt knowledge of the chemical composition of
the Reserve's flowing waters. Analyses from a chemically rich chalk
river in southern England (Crisp and Gledhill 197C) are given for
comparison. Gorham's (1956) comparison of samples taken from Trout
Beok during dry and wet weather suggest that the ionic’ concentrationg
may vary in response to changes in stream discharge and Crisp (1966)
conteing figures which illustrate the way in which the concentration
of five elements varied with dlscharge in Rough Sike. The calcium
concentration was 4.? 1o 8.5 mgl at discharges of less than 3 1™ !
but fell to'1.0 mgl™! or less as the discharge approached 1,000 1™ 7,
In contrest, the concentratlons of K and P rose with increasing stream
discharge . ) ‘

"Samples taken by Crisp et al (1975) from three tributaries of Trout
Beck and from Oreat Dodgen Pot Sike show little difference in chemical
composition between these four streams and the results from all of them
agree well with the ranges given by Gorham (1956) and Crisp (1566).
In contrast the data from Knock Ore Gill (Crisp & Cubby, in press)
show that in this stream, as compared with the Trout Beck system, ionic
concantrations (especlally calcium) ‘are rolatively high and show. 1ittle
variation with weather conditions. A similar obsecrvation was made =
by Crisp, Mann & McCormack (1974) in the Cow Green Basin. The stroams
at Cow Green showed a range of dry weather calcium concéntrations from
10.6 to 49-6 mg 1~ and the more calcarsous streams were the least
liable to have smevere flash flooda.

....2...



24 Stream water temperatures

Davies and Emith (1958) studied winter water temperatures in. Swindale
and Crowdundle Becks (tributaries of the Eden) by means of spot readings
on mercury-in-glass thermometers and the records from two: thermographs.
In Swindalé ‘Beck, they found that between Jamuary and May, the thermal

. sum (degree-days above 0°C) was substantially greater at 150 m 0.Ds

than at 400 m O.Ds, though the sithation could be reversed in summers

The authors recorded some tempera.turea during the summer ‘months in’ g
‘Mogs Burn and Trout Beck at sbout 600 m O.Di Batween mid May and tha
end of September 1953; the da:.ly ma:d.mmn excaeded. 14.9 C on 30 out of

155 dayd.

Crisp and Le Gren (1970) g:.ve d.etauled analyses of water tempera.ture '
records from Rough Sike (Moor House National Nature Reserve) at. 565 m 0. D,
and two Lake District Becks at gltitudes of 70 m and 245-m.- ‘I‘he annual
mean in Rough Sike was about 6°C whilst in the two Lakeland becks it

was about 9 There were corresponding differences in annual degree-day
totals, - Although the highest and lowest temperatures recorded in the
course: of a year did not' differ greatly between the three streams, the
proporjion of the total time in the year for which the. ‘temperature fell
within' each of a'set of arbitrary temperature ranges da.ffered ma.rkedly
from stream to strean (Table 3).

Additional data. on water témperature (Crlsp et al. 1975) from Great
Dodgen Pot Sike and tle River Tees at Teos Bridge show the same general
pattern as was observed at Rough Sike. Armual water temperature means
in the Tees varied from 6.,5°C in 1969 to 7 3% in 1971, dur:mg the.
per:.od 1969-»1972 inclusive, .

3. . ua:ber veloc:.ty and discherge '
Butcher et al (1937) mention the great rap:.dn:y and amplitude of water
level fluctuations which can ocour in the River’Tees, whilet Crisp (1963),
Brown et al {1964) and Crisp (1966) refer to'thé 'flashy' nature of the
Teecs tr1butar:|.es on the Moor House National Nature Reserve.
.Plnll:.pson (1967) recorded m:.datream water’ surface veloclt:.es of‘ up to
1425 ms ?:rout ‘Beck and Brown et al (1964) meaaured veloclt:l.es of

up. 10 1.5 ms"' during spates.

l .. Lg ; . N

Records of discharge in Trout Beck have been kept by the Wear a.nd Teea
River Board (latterly the Northumbrian River Authority and the Horth-
umbrian Water Authority) for many- yoars and copies are kept .at Moor House.
Cmsp (1966) gives details of one year's observations of the discharge

in Rough Sike. In Table 4, these data are compsred with data for a
southern chalk river (Crisp & Gledhill, 1970).  The southern river
shows a reasonably smooth seasonal fluctuation, with high winter and

. “low summer values, whilst the monthly discharges have an irregular pattern

of fluctuation which reflects the month~by-month pattern of rainfall. .

' The lowest monthly discharges in a Pemnine siresm may occur during one

or more of the winter months when the catchment is frozen. . .This point
is illustrated in Table 4. The greatest and smallest monthly tctals
in the chalk river were in the ratio 14:1, whilst the corresponding
ratio for Rough Sike was T7:1. This difference would be greater 1f
da:.ly or instantanecus discharge values had been used. "



4 Suspended solids -

During spates the streams of Moor House National Nature Reserve become
discoloured by suspended matter, chiefly peat. There is no evidence
that this suspended peat has any effect upon the stream animsls, but
its possible harmful effects upon fish and its possible value as a
source of food material for detritus oonsumers should be bornme in mind.

During the normal spates in Rough Sike, Crlsp (unpablmahed) raoorded
peat concentrations of 0.1 to 0.3 gl~1 a?d Criep, Rawes and “eloh (1965)
‘obgerved concentrations of up to 2.0 gl n the same stream dnr1ng
an exceptionally severe spate. : . :

Aggaiic:Fggn :

e General ' s

There ‘are a number of unpubllshed spec:ea llsts sCattered amongst tha
Moor House Regerve Reoord Boocks and in other places. These 113ta
are very paxchy and, in some instances, the acouracy of the = .
determingtions hes not been adequaxely egtablished. - For the purpoaes
of the.présent reV1ew, they have, therefore, ‘been ignared; attention
is given only to those mpecies and groups whose distribution or
biology has been: descrlbed in publ;Oamxons (w1th a single exoeptlonr
mentioned below)s .

2. A The Fauna of standing water
Pable 5 is a list of speciés recorded. It includes recorda from the -
Cow Green.basln (Armitage et” al 1974) and from Tarn Dud (Betersd19?2).

(1) Mlcro—crustacea S

Heal (1§37) ligts ten species or varletmes of CGladocers found in 17 i
" pools and 5 reservoirs and tarns on or near the Reserve, and mentiong - -
a- further three Sp301es known .40 docur on the Remerve. Be found that
Chydorus. ephegricis and C..sphaericus v coelatus were widely- -di stributed,
whilet’ Acan'tl_l_oleberls curvirogtris and Scapholeberig mucronsta oscurred
meinly in the larger pools. Rosming coregoni v 1ill jeborgi was the:
main specxeq,1n the open ‘water of reservoirs. tarns and the larger '
pools. . - . -

_gxﬂorua gghaer1cus was more sbundant in the summer and autumn than

1in ppring, whereas Smyly (1952, 1957) observed that, in the Lake .
Distriect, it was abundant in spring and sometlmes in winter, but soarce
or absent in the other sozsons. .

Spe01fic identification of mlcrowcrustmcea and ydr fbund in water ;
flowing out of Cow (Peen regervoir was mede by Armltage and Capper (1976)
who added one species of Cladocera and three gpecies of Copepoda to the
liat, : .

(ii) Order Hemiptera
An analysis of collections of Corixidae from the Pennines was publxshed

by Crisp (1962). This survey covered both the nérthérn and southern
Pennine areas. The list in Table 5 conta;ns only those- speo:es found
‘in tiie northern. Pennlnes.
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Corixa wollagtoni was found in both poola and reservoirs and attained

‘its greatest  abundance in shallow water -amongst vegetation. *

C. nigrolineata was found mainly in pools, generally in mine pools

. whith had some morgan:l.c matter in their subs‘trata. 0, carinats

- R
and Qlesntoriga propin ‘were found only in reservoz.rs and tarns
and thege species (and C. germari) prefer la;t'ge$ degp bodies of

"~ water with stqep‘ly sloping margine and operr waters Such’ wa,ter is

often subject to severe wave actions .Ce. 5%31'1 . a commoh and:
often sbundant species in south Petinine reservoirs was. found in’ o:ﬂy
two ofthe 14 Bamples from north Peum.ne tarnl ahd - reservous. . B

' _:'I'no addltlonal spec}.es of Corix:l.daé ars. Jlsted b Peters (1972) and
* “two further & pec:.es of Hemipters by Nelaon (1971 C

(i11) - ther taxa

- .The records for other graups ‘are ba.aed on publicat:.ons by Goulson
""(1959)y Bray (1966), Nelson (1971), Peters (1972) and Armitage et

1974).

3. The fauna of flowing water’ '

A speciea list ig given in Table 6.

R

_(Ey Order .Diptera ' S

. ,"“‘-F‘1e1d and lahoratory studies of the effect of speed of ‘cirrent upon

. “stmmlion monticols Fried. and S, veriegatum'Mg. were made ‘by Phfllipson
“{9987) in Trout Beck and Cross Gille. He showed that'both species

ooccurred in veloc;'tles of 0.5-2.5 ms™1 but aggrega:be :m the veloc:.ty
Tange 1.0—2.0 na ' R

On the-basis of material collected from Crowdundle Btafekt Dcnvies (1957)

dépcrided Prosimilium inflatum, a new British. Spec:.es. -xHe also

V: et ettt g
" Fec ordol- this- gpecies from Knock Ore Gill and Swindale Beck :on "the

Moor House National Nature Reserve and from two. Lake District becks
and nine Scottish localities. These records were followed (Davies &
Smith 1958) by a study of the ecological rolationship between ~ -

- P, inflatum and the taxonomically close P.. hirtipgs in Orowdundle"
‘and ‘Swindale Degks.  P. hlrtlges larvas were nomally found below

450:m 0.D., and those of P, inflatum above 660 m C.D. ~P. hzrt:.pea
larvan grew more slowly at 400 m 0,D. then zt 180 m O. D., and undaer
laboratory condr.tioz;s they +ere-harmed by even brief daily exposulre
to tempéeratures of 18-20 Co ' Réstriction of ths P. hirtipes larvae
to lower altitudes may be Yecausé above a certain point, the winter

~thermal sum ie :Lnsufﬁclen‘t for compleétion of larval development

before mid~May, a,fter which date water tempera'tures up 'to at 1ea.st
400 m 0.De may rmse ‘to Katmful lovels." 'In contrast, the larvae
of P. inflatum live under constantly..oool conditions and complete
development in 8 months’ {cvfy 4~5-months in P, P._ hirtipes), although
some individuals may take two jears. . The eges of P. hirtipes

© -appear to ‘have some forin of resting stage or dispauBe whilst those
Jof P. inflatum’ do hot.  Additional records of Slmullidae ars g.wen

by Armitage ot al (1975) and wotton (1076)

A llst of Tlp‘u.lld gspecieés is given by Coulgon (1959) and those with
larvae occurring in flowing water are listed in Table 6. Birkett
(1976) listed species of Chironomidae found on the Nature Reserve.



=

Its inclusion under 'flowing waters' is partly a matter of convenience
because the identificatione are based on imagines whose cccurrence
does not necessarily give a precise indication of larval habitatse.
Certainly, the list includes some species hitherto associated with such

diverse .k;?b:i.‘t@fs as stagnant water (Paratriohocladius skirwithensig,

Pe obvius),

, pools (Cricotopus_sylvestrig, Chironomug lugubris, -
Mieropsecira fuscus, M. raec_oxg, woodland mud (Limnophyes prolongatus)

terrestrial habitats (L. truncorun), sewage beds (L. minimus v lakee

~and tarns (Corynoneura scutellate) and sandy banks beside rivers and

- gtroams iPr,odLiamasa olivacea). The list includes two naw British

records (Cricotopus polarig, fudactylocladius obtexens) and three
species new to Cumbria (-ﬁ'f;neaa insignipes, Cardiccladiues capucinus,
¢ladotanytarsus van—der-wnlpi), whilst Moor House ig, the northernmost
recorded site in BEngland for Cricotopus trifascia. Birkett concludes
that, in general, the speciss recorded are characteristic of an
oligotrophic and acidic biotope, though he notes that the catches -
contained a high proportion of Orthocladiinas and few Chironominae

and this contrasts with the findings of Bryce (1965) in ecid peat pools.

(ii) Order Plecoptera SR ‘ o
Brown et al !19.345 made a survey of Plecoptera within the Moor House
National Nature Regerve. They recorded 25 of the 35 British species

of Plecoptera and gave information on the nymphal habitats, altitudinal
distribution and imaginal flight periods. The species list is

included in Table 6, together with an additional speciecs from. Armitage

et al (1975)s

(141) Order Ephemeroptera

'Crisp and Nelson (1965) listed the ‘speciés found during a éﬂrvey of
. Ephemeropterd-nymphs in twelve streams on the Reserve. Twelve species
“were found and information on the distribution and altitudinal ranges

of the nymphs was obtained. . Five additional species were recorded
by Armitage et al (1975). o

(iv) Order Trichoptera _ o

Thé presence of Hhyacophila obliterats larvae in Moss Burn is mentioned
by Mackereth (1554). Nelson (1971) identified adults ocollected from
waterside vegetation, in light traps, under sireamside stones and in

_general sweeps of vegetation. Armitage ot al (1975) list four

additional species.

(v) =~ Other taxa , | . .

Mozt of the work on stream invertebrates within the Reserve before 1970
Was confined to gudies of selected texa. The result was that
reasonsbly comprehensive species lists were available for certain
groups, but little or nothing was known about the representation of
other groups within the Reserve. To mome extent these gaps have .
been filled by the general invertebrate survey of Nelson (1971) .
and detailed studies of the wholae invertebrate fauna of four selected
streamyeeches by Armitage et al (1975). These two papers have made
a substantial contribution to the lists of the previously neglected
groups and valuable additions to the lists of some groups whioh had
already been studied in some detail. - : :



T. Gledhill {F.B.A. River Laboratory) has identified water mite

- species collected from streasms in the study area by other workers
and has also made his own collections from streams and other phreatic
waters in the district. Mr, Gledhill expects to publish his data,
together with details of localities and habitats, in due course.’
Mcantime his record of the crustacean Bathynella stammeri hes been .
included in Table 6 and records of water mites addltlonal to those
in Tables 5 and 6.are given in Table T. ‘

(vi) D&scusszon o
The list of Armitage et al (1975) represents the first aitempt,‘}
‘within the Reserve, to identify all elements of the- aquat1c fauna,
as far as possible, to the species level. As such, it adds o
congiderably to. our knowledge of the Reserve's freshwater fauna.
There is,; however, scope for further additions especially within the
w—followzng ‘areast

(1) SOme groups, notably within the Dlptera, are difficult
. or impossible to iduntify a8 larvae. Congequently, such, =
groups as the Chironomidee have not boen subdivided. = Further,
- gevergl types of other dipterous larvae have been accorded
_generic names (Pedicia, Pericoma, Nemotelus, Clinocera and
Homerodroma) as an indication of general facies rather thep
‘ag an accurate identification.

. (2) The kick sampling method employed in this study'CéﬂSQB'
‘severe damage to delicate organisms such as Plaiyhelminthes
and Oligochastes. Additional species of these two groups

. would probably be found if a special search was made.

(3) The four sampling sites all lie between 540 and STO‘h“GoIL
on tributaries of the River Tees whereas most of the pireams

of the Reserve rise at 700 m or more. Congequently there is

a need for more detailed examination of the hesdwaters and also
of the streams situated on the western side of the Reserve
which are tributaries of the River Eden.

Armitage et a1 (1975) note that a larger number of taxa were recorded
than in similar studies elsewhere by Hynes (1561}, Egglishaw and =
Macksy (1967), Minshall and Keuhne (1969) and Arnold and Macan (1969).
They suggest that the possible reasons for this are the presence at
Moor House of 2 wide range of flow conditions, high inorgenic ion
‘concentrations and high content of organic detritus, relative to the
streams gtudied by the other workers. To this must be added the
presence of the River Tees, which is a relatively large river at a
comparatively high altitude and could provide habltat for some speciea
more typical of riverg than of small strears.

Table 8 lists species found in the Tees and its tributaries at Cow.
Green (Armitage ot al 1974) but not, so far, within the Moor House
N.N.Rs. It should be noted that the genus Limnodrilus was recorded
for Moor House by Armitage et al (1975) but that no specific -
identification was made. The suthors draw attention to the fact
that Riolus subviolapeus and R. éupreus are typical of calcareous’
conditions (Holland 1972} and were only found in the more calcareOus
of the Cow Green streams (15-50 mg 1~ 1 ca).




In contrast the highest Ca concentration so far recorded in the fou{
streams studiel at Moor House was a dry weather value of 19.2 mg 1

" in Trout Beck (Gorham 1956). A similar association with the

¢alcarecus streams at Cow Green was obmerved, and might be expected,

for the molluscs Zoritoides nitidus and Lymnaea palustris and the

léech Glosglghonia complanata. In contrast two of the species found
only gt Cow Green appear to reflect the occurrence there of specislised
hebitat requirements. The larvee of Wormaldia occipitalis oocupy

thin sheets of water flowing over rocks and were found in & appreclable
numbers in such a habitat in Waelhoad Sike.  The nymphs of Ephemera
danicg burrowin the sand or gravel of izke “and river beds (Mecan 1961)
and the lower reaches of Dubtby Sike, wheére the species was found,

formed one of relatively few local sites where fine gravels occurred
within a relatively stable stream bed. = However, it is not possible

to give any satisfactory cxplanation, in terms of specific environmental
variableg, for the fact that some species occur at Cow Green but not,
apparently, ‘at Moor Houss. It ig possible to describe several
likely correlations between species distribution and environmental
variables. The two most obvious variables are altitude and calcium
'ién concentration. - Armitage et al (1975) note that. their Cow Green
sampling stations were generally 40 m lowsr than.the Moor ‘House
stations. An altitutinel difference of this size could conceivably
have aome effect through:climatle and/br exposure effeota. Several
gpecies occur only in $he more Calcarsous streame and this could be
a physiological -effect of calcium ccncentration, pH or bicarbonate
concentration. .These three factorz can probably be correlated with
one another but; in tks Cow Gresn contaxt, they.can slso be correlated
with stream gradient snd liability ﬁo-se"c“e spates. It is unlikely
that 21l species will 3o inrluenced by She sane elements of this

- complex of interrelated variables. :

7,

Ammitage ot al (1975) ased an indes of rimilarity to compare the
. fannal composition in thelx four sampling eites on the Moor House
Reserve. ~ This indicaled clegar similavitics baiween the fauna of
Moss Burn, Nether Hearih Sfilks znd Trouh Beck than between these three
‘and Great Dodgen Pot Siks,  The meot otvioas differences were thet
Prichoptera; Diptera, and Coleoviters wire relatively more numerous
and Bphemeroptera wéra_relaiivela lean numercus in Great Dodgen Pot
Gike then in the other streamc. — Aniitage ot al {1975) showed that
in dry weather (November 1973} Gt. Lodgen Pot Sike was the only one
of the four sites with a pH value c¢n the acid side-of neutrality, -
though Crisp et al (4975) Tound a calcium concensrziion of 1048 mg 171
 in Graat Dodgen Pot Sike (April 1972) whilg: roughly comparable
anazlyses for Moss Burn, Nether Hearth Silm and Trout Beck gave 841,
543 and T.3.mg 171 respectively, under conditions of relatively low
flow. The differences in celcium couzenbrabtion and pH do not give
a very convincing explanaticn of the obrerved faunal differénces within
a given stream; especially as they may hoth fluctuate considerably
with digcharge; and thege filuctuations within a stream can bs at least
as. large ag the ohserved dry weather differences between streams.
We can therefore Gonclude that the analysce for common.ions do not
reveal any unusual feature-in Great Dodgen Pot Sike. Nevertheless,
it appears to be a rather unususl stream and its unusual features,
whatever they may be, are strikingly reflected in the compogition
of its invertebrate fauns and in a number cf aspects of the growth
and reproduction of its trout copulation. '



The data suggest that the fish are subject to some form of
environmental stress; possibly the presence of a sub-lethal
concentration of some pollutant, though detailed chemical studies

_ would be required before this possibility could be critiCally aggessed.

(vii) General conclusions

The first edition of. this paper concluded that the study of the
freshwater biology was still at. the Gescriptivé stages. This is still
true insofar as there are doubtless numerous aguatic invertebrate
species pregent: on: the Reserve which have 8o far not been recorded.
However, work publxshed by the F.B.A. . Cow Green team and othars s1nce
1973 has added ccnslderably to-the species lists. In addition we

. are now in a position where, on a .somewhat spsoulative level at least,
it is possible to discuss poaalbie ‘reagons for.the relative
specieg~richness of the Moor Houae aquatlo invertebrate fauna.

_@Given the resources, this could lead to a more detailed and, perhaps,
more experimental approach to the ecology of thls famnao : '

s !
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pH (glass electrods)
Na
K
Mg
Ca-
HCO

Tabla 1

Bog Pools

Dry Weather Wot Weather
3462 = 4,20 4016 = 4.24
3.3 - 5.3 1.6 -~ 1.9
0.1 = 1.0 Oc1 - 0u2
04 ~ 141 0.2
0.7 - 3.8 0.3
nil nil
5e4 = 545 3.0 - 3.4
8.0 = 19.9 346 =~ 443
<0.05
R0.004 c. 0.4
0.5 . 06

Chemical composition of the water in some pools on the

Mine Pools
Dry Heather

7.20 - 8.10

3.1 = 33
06 = 0.7
04 = 1.5
15.4 -~ 30.5
2444 - 87.8
4.1 = 4o4
105 ~ 19.4
<0, 004
<0e5

Moor House Naticnal Nature Reserve, from Gorhem (1956),

The dry weather data for Log pools are the range of
valuss from seven pools, the wet weather values are
for three pools and the ranges f.r min¢ pools refer to
two 1130015 in dry weather only. Concentrations are in
mgi~ ' .



Crisp &

Gledhill(1970)

Means of

to 80
analynes

50

rrom

a mill sTtream

in Dorgot

8.05

13:2
1.9
2.5

84.0

13.8
30,5

Publication Gorham (1956) Criap (1966) Crigp & Cubby-(in press) Crisp, Mann & MeCormack(1975)
Material Bingle . samples from Weekly samples from Single sarples from Single samples, moderate
T Trout Leck in Rough Sike from May Knock Cre Gill in flow.
(a) dry weather 1462 to Oct. 1963 (&) dry wrsiher
(b) wet weather (b) et weether
(a) (b) (&) (b) Moss ifether fTrout Gt.Dodgen
Burn IHearth . Beck Pot Sike
pH glass electrode 7.8 6.2 - - - - - - -
Na S 3.3 1.6 2,0 - 3.2 3.65 3.20 2.3 2.2 2.4 2.3
K 0.7 0¢3 Qe2 = 4.0 Oaér;_r 00449 001 Oc1 0.2 0.1
Iﬁg 0.6 005 - Oe?'i 29 ’[’ : 09()8 0468 0075 . 1.02
Ca 19.2. 3.4 0.9 = 8.5 37.9 316 Be1 5.3 7.3 10.8
I-IGO3 . 49.0 6.6 - - - - - - -
Cl 4.8 2.2 - 4.93 5.20 5.4 4.8 5e 3 4.7
304 12.0 . 5-6 - 15-7 1400 5-6 598 6.4 6‘;6
N03—N 0,05 - 0.08 ~ 0.25 - - nede ned. Dod. 0.006
P it head 0001 g .0004 - - Lind - - -—
Table 2 Chemical composition of flowing water from the Moor House National Nature Reserve. 1 concentrations

are in mg i—1.

for comparison.

n.d, = Not detéctable.

The data in the last colwin refer to z chalk stream in southern England and are given

- 44 -



Range (°C)

0 - 4.9

5.0 = 9.9
10.0 - 14.9
15.0 = 19.9
20.0 = 24.9

“Gl -

D 24+

Black Brows Beck Lins®n 1211 Beck
(Leke District, 70 m 0.D.) (Lake District, 245 m 0.D.)

16.6 9.0
377 56.8
37.7 29,0
T.1 4.7
0.3 0.5
0 0
Table 3 Percentage of the total time in a year when

the water temperature was within each of a
series of 5°C temperature ranges, from

Crisp and Le Cren (1970)

Rough Sike
(Moor House, 565 m 0.D.)

453
37.4
1442
2.9
0.2




Reugh Sike Fast Stoke Miil Stream

- 15 -

(Moor Housc National ! atura Resarve) (Dorzet)

1962 1363 1964 1965
January - 13 - 2852
February - 4 - 1161
March - 3c7 o 1927
April - - 128 - 1373
May - 106 - 1267
June - T8 - 440
July - 78 - 448
August - 156 ~ 592
September - 104 - 683
October - 116 35T 455
Novamber 87 - 366 1408
December 142 - 1206 4343
Annual Totals 1363 - 17549

Teble 4 Yonthly discharges (thousasds of m3) in Rough Sike, a small

trivutary of the Tees and in Tast Stoke Mill Stream, Torset.
Frou Crisp and Gledrill {1979).



Table 5 Part 1.

Lists of species recorded from stand;ng waier on or near the Moor House National
Nature Reserve, taken from publications by Coulson (1959), Heal (1963), Crisp (1962),
Bray, (1566), Nelson (1971), Peters (1972), Armitege, MacHalo & Crisp. (1974),

and Armitage & Capper (1976).

L

Class Crustacea:

Scapholeberis mucronata

Bosmina coregoni v 1ill jeborgi
Acantholeberig curvirostris

horoperus harpae

Alona gquadrangularis
Llona affinis

Jloneila exciasg

Aloralia rana
Alonigneis elongata
Chydomis

sphaericus

Chydorus sphaericus v coelatus

Ceriodsphria quadrangular
tulus
Daphrnia hy.iina v lacustri~

Simeoapaalus veb

Cyclops agilis

Cyclops viridig '

Canthocamnptiz sizphylinug

Gamm~rug palex

Order Hemipteras

Corixa wollastoni

C, nigrolincata
C. germari

C. carinata

C. sahlbergi

C. laterzlip

C. punctatg

C. venusta

C. pracusta
C. dorsalis

C. scotti '

' (O,F;._Mﬁller)

(sars)
(0.F. Miller)
Baird

{0.F, Miller)
Scott',

(Pischer)

' (Baira)

(Sa:rs)
(0.F. Muller)

' Schoedler
(0.F. Muller)

(0.F, Muller)
Cars

(Koch, Sara)
(Jurine)
(Jurine)

(‘p.)

(D &58.)

(Fieb. )
(Fieb.)
(G. Sahlbe)
(Fieb.)

(Leach)

(111ig.)
(D. & 8.)
(Fieb.)
Leach

(0. &8.)

- 17 -



Table 5 (2)

-C. distincia
C, pomistriats -
. C. fossarmim

C. _castanea

C. concinna

Glaenocorisa propingua

Yelia caprai
Gerris costai

Order Odonata:

Pyrrhosoma nymphuls,

Jeshna juncea

feghna cyanea
leghna grandis

Order Megaloptera:

Sialis fuliginosa

Bialis lutaria

Crder Diptera:

Tipula melancceros

Phalzcrocera replicata

Erioptera fuscipennis

Trichoptera immasul ata

Chzoborus crystallinus

Culicoides impunctatus
Hydromia fountinalis

Order Coleoptera:

Azabus congener
Agabug bipustulatus
Dytiscug marginalie

Jeilius sulcatus

Cyrinmig natator

Anacacna globulus

Lgabus sreticus
Agabus chalconatus
Agabug labiztug

(Fieb.)
(Fieb.)
(Leach) =
(Thbms.,)
(Pieb.)
(Fieb.)
Tamanini
(H. &'8.)

(sulzer)
(Linnaeus)
(Maller)
(Linnasus)

(Pictot)

(Linnaeus)

Schummel
L.
Hfleigen
Meigen
Degoer
Goetghebuer
(Haliday)

(Thunberg)
(Linnasus)
(Linnasus)

{Linnaeus)

(Linnasus)
(Payk)
(Thoms. )
(Panz.)
(Br.)

48 =



Table 5 (3)

Agabug sturmii (oy11)
llydroporus umbrosus . (Ghy1l.)
Hydroporus gyllemhalii  Schiddte
Hydroporus palustrig - - (L.)
Hydroporus pubescens - ’ Gyll.
Hydroporus obsp_u_ﬂ__lg . Strm.
Haliplus .*.uficolli-s . Dege.” = i
Haliplug fulvas : PF.
Helophorus brevipalpis = - Bedel
Helophorus sesqualis : . Thoms.
Helophorus minutug . P,
Helophoms walkeri _ Sharp
Limnebius truncatellus . Thunb. ..
Orecodytes rivalis Gyll. .
Rhantug bigiriatus Berg. -

Order Pleccptera:
Nemoura cincrea _ (Rets)

Order Ephemeroptera: oL o
Centroptilum luteolum o (Mun1.)

Order Trichoptera:

Oligotrichia ‘uficrus (Scopoli)
Phryganea obsoleta Hager
Phrygsnea grandis (Linn.)
Limnephilug vittatus (For.)
Limnephilus centralig (Curt.)
Limnephilus incisus Curt.
Limnephilug luridus (Curt.)
Limpnephilus sparsus Curt.

Phylum Molluscas

Lymnnea truncatula (Muller)
Lymnaea glabra (Ma11.)
Lymnzea stegnalis (Linn.)
Gyraulus leevis ( Alder)
Planorbig epircrbis (Linn.)

- 19 -



Table 5 (4) © % -

Phylum fnnelida:
Lumbriculus variegatus

Tubifex tubifex:
Eigeniella tetrasdra
Erpobdella octoculata
Helobdella stagnalis

Phylum Coelenteratas
Hydrs oligactis

Hydrz vulgaris

Class Arachnidac:

Arrenurus buccinator -

Arrenarus membranator

Limnesia koenikei

Limnesia undulata

Lebertia porosa

Oxus nodigerus

Piona coccinea

Pionopsis lutescens

Pionacercus leukartii -

(Mo, )
(Mii11. )
(Savigny)
(L.)

(L.)

Pallas
Palles

(Mﬁlle’)
Thor.
Piers
(vu11.)
Thor
Koen;
(koch)
(Herm.)
(Piers;)



v el

HAW O e i e SR R - ’

Table 6

List of gpecies recorded from within and around Moor House National Nature
Regerve in flowing water taken from publications by Coulson (1959),
Phillipson (1967), Davies (1957, 1958, 1966), Brown, Cragg & Crisp (1964),
Crisp & Nelson (1965), Neleson (157%), Armitage, MacHale & Crisp (1975),
Birkett (1976) and Wotton (1976)s =~ -

Note:~ (i) The records of Chironomidae from Birkett {1976) have been
aubdivided into:- ' .

- species recor@edﬁom the catches on sticky traps in
Rough Sike in 1962

. .: &tﬁd;‘wﬁﬁd ﬁ,’ , e --.'- ',.-- -~ ) 24l 3

vigits to Rough Sike in 1972.

(ii) There is no known morphological distinction between the
nymphs of B. tenax and B. vernug or between the nymphs of
B._scambug and B, bicculatus. From what is known of the
ecology of these species the Moor House specimens are most
likely to be B, tenax and B. scambus.

Phylum P)~*yheiminthes:
Crencbia alpinag (Dana)
Polycelis felina (Mu1l)

Phylum Annelida:
Uais_alpina Sperber

Naig pardalis Piguet

Naig elinguig  Mull

Peloscolex ferox  (Eisen)
Tubifex ignotus  (tolc.)
Pubifex tubifex (Mi1.)
Rhyacodrilus coccineus  {(Vejd.)

Stxlodr;{ lus heringi anus Clap.

- Lumbriowlue veriegatus  (MEL) 5 . ool
Eigeniellp tetraedra (savigny)

Clags Crustacea:

Cammarus pulex (L.).
Bathynella stammeri ~ Jakobi



Table 6

(2)

Order Plecoptera:

Perlodes microcephala (Pictet)

-Qiﬁra,biéaudatg_ (Linne)
Dinocras cephalotes (Curtis)
Perla bipunctata  (Pictet)
Isoperla grammatica  (Poda)
Chloroperla torrentium (Pictet)
C. tripunctata  (Scopoli)
Taeniopteryx nebulosn (Linne)

Brachyptera risi  (Morton)
Capnig vidus . Klapalek

Leuctra nigra (Olivier)
_ L« inermic. Kempny
Ls fusca (Linne)

L, hippopus (Kempﬁy)_'

. mogel i Mori-n
Protonermira meyeri (Pictet)
P, prascorx {(Morton)

Pe¢ montana Kiomins

Amphinemurs sulcicollis (Stephens)
4. gtandifusgei Ris,

Hemoura crratica Claasmen

N. cambrica  {CStephens)

N. cinerca  (Retzius)

N. avicularis Horton

Nemurella picteti Klapalek

Capnia bifrons (Newnan)

Order Ephemercptera:

Mneletus inopinatus Itn.

Rhithrogena semicolorata (Curt.)

Heptagenia lateralis (Curt.)

_Bcdyonurus venosug (Fabr.)

B. torrentis Kimmins
Baetis rhodani (Pict.)

B. pumil@ws (Burn. )

B. tenax Btn./B, vernus Curt.
B._scambus Ftn./B. bioculatug  (L.)

- 22 -
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Table 6

(3)
Siphlonurus lacustris®  itn.
Caenis rivulorum Btn.

Ephemerella ignita  Poda
Ecdyonurus dispar. (Curt)

Pdralegtoghleb_i.g_gubmargx" ingts ' (Steph.)

Paraleptophlebia cincta‘ ‘(.:_'Retz‘.)
Leptophlebia marginata (L. )

Centroptilum pennul atum Taton

Order Trichoptera:

Rhyacophila dorsalis  (Curtis)
R, obliterata  McLaohlan .
Glossosoma boltoni (Clirti's).
Agepetus delicatulus®  McLachlan
Hydroptila tineoideg Dalman

H. forcipata Eaton .. |
Oxythira falcata  Morton .
Plectrocnemia conspersa - '(Cu.rtis.)

Polycentropus flavonaculatus  (Pict)

Tinodes waeneri (Linne)

Oligotricha ruficrug  (Scopoli)

Phryzaneg obgoleta lcLachlan

Drusus _annul atus Stephens
Eccligopteryx puttulata (Pictet)
Limnephilus centralis Curtis

L. coenosus Curtis '

L. incisus Curtis

L. luridus Curtis

L. rhombicus (Linne)

L. sparsus Curtis
Angbolia nervosa (Curtis)

Potamophylax cingul atus (Stephens)
P. latipennig (Curtis)

Halesus radiatus (Curtis) |
Stenophylax permistus icLachlan

S. lateralis (5tephens)

- 23 =




Table &

(4)

Allogamus anricollis  (Pictet)
Chagtopteryx villosa  (Fabricius)

Mystacides azurea  (Linne)

Sericogtoma personatum Curtis

Brachycentrus subnubilig @ Curtis
Lepidostoma hirtum (Febor.) -

Pleotrocremia geniculsts  (MoLachlan)

Cyrnus trimaculatugs  (Curt.)

Order Coleoptera:

Hydroporus melangrius  {Sturm.)
Hydrasena gracilis Germ.
Qreodytas rivalis Gyllenhal
Orecdytes borealis davisi  Curt.

Blmis aenea (ML)
Limniug volckmari Panz.

Esolus pargllelepipedus (Mu11.)
Oulimnius tuberculatus (Mill.)

Helodes marginata - (F.)

Order Diptera:

Tipula montium Egger

1. coerulescens Lackschewitz

Dicranota robusta Lundgtroem

D. subtilis Loew

D. brevitarsis Bergroth
D. bimaculata Schummel
D._guerini Zetterstedt

D. _exclusa Walker
Hexatoma bicolor Meigen
Limncphila mundata Loew .

Erioptera lutea  Meigen

E. fuscipennis -Meigen

Be trivialis Meiien

Progimulium hirtipes Fries

P._inflatum Davies



.

?ablq_é

(5)
Simulium montic¢éla  Friedriohs
S. variegatum Meigen
3. dunfellengs Davies
S. naturale Davies
S« _aureum Fries
S. brevicaule  Dorier & Granier -

S« latipes Meigen L ol
8. nitidifrons = Llwards L
S. vernum Macquart

S. ancustitarge Lundstroem
Culicoides impunictatus = Goetghebuer

Hydromia stagnalis (Haliday)

Hydromia fontinalis  (idalidey)
Ho weemaplii - Maoquart -

Weidemannia bistigma  (Curtis)

W, _rhynchops insularis’  Collin

Acanthocnema glaucescens (Loew)

Dismesa tonsa (Malker) a

D. ingignipes ~ Kieffer’ a

Cardiocladins ceoucinug  (Zetterstedt) - a
Cricotopus sylvestris  (F.) a

C. pulchripes Verrall a

C. trifeascia Edwards a

Co poleris Kieffer e

Acricotopus lucens (Zetterstedt) = a
Paratrichocladiug skirwithensis Edwards a
P. rufiventris (Meigen)  a ‘ ' '
Psectrocladius ( Allopsectrocladius) obvius (Halker)
Chaetocladius perennis (Meigen) a

£. excerptus (Walker)
Orthocladius (Fudactylocladius) obtexens Brundin
Orthocladivs (Buorthocladiug) thienemanni Kieffer

0. (B.) frigidus (Zetterstedt) a-
Synorthocladius semivirens (Kieffer) a
Bukiefferiella minor (Bdwards) a
B._claripennis (Lundbeck) a

E. brevicalcar (Kieffer) A

E. calvesceng (Bdwards) a

- 25 -



Table 6 {6)

Paralimnophyes hydrophilus {Goetghebuer)
Limnophyes_minimusg (Meigen) - a

L. prolongatus  (Kieffer) a

L. truncorum { Goetghebuer) “a
Parakiefferiella bathophila  (Kieffer)
Smittia leucopogon (Meigen) 8

Thienemanniella clavicornis (Kieffer)
Corynoneura lobata (Zdwards) a

C. scutellata Hinnerta a

Oladotanytarsus mancus  (Walker) a

C. van-der-vw"lpi Edwards @ a

Prodiamesa olivacea (Meigen) . b

Metriocnemus fuscipes (Meigen) b
Bryophaenocladius subvernalis . (Rdwards)

Chastocladius dentiforceps - (Edwards)
Pseudorthocladius filiformis (¥ieffer)
Eukiefferiolla claripennig (Lundbeck)

Limnophyes gurgicola . (Bdwards) b
Psgudosmittia recta (mdwards) b
Corynoneura lecustrig Bdwards b
Chironomus lugubris - Zetterstedt - b
Micropsectra fusca (Meigen) - b

M. prascox (Meigen) b

4. recurvata Goctghebuer b
Tanytersus debilis (Meigen) b

Phylum Mollusca:
. Pisidium casertanum (Polis)

P. hibermicum . Westerlund
P. personatum Halm
P. obtugale (Lamarck)

Ancylus fluviatilis Muller

Lymnaea peregra - (Muller)

Class Arachnida:
Sperchon brevirostris - Koenike

S._glandulosus Koenike
Hygrobates foreli (Lebert)

Lebertia porosa Thor.
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Hydrachnellse

Panisus michaell Kocenike

Sperchonopsis verrucosa verrucosa  (Protsz.)

Sperchon clupeifer Piersig

Teutonia {Teutoniz) cometes (Koch) .
Bendakia concreta concreta Thor

Torrenticola (Torrenticola) anomala ~ (Koch)

Hygrobates (ﬂlgrobates) nigromaculatus :Lebert

Atractides (Atractides) gibberipalpis - Piersig

Feltria (Feltria) minuta Koenike ,

Feltris (Feltria) rouxi Walter (= Feltria romijni Besseling)

Feltria (Feltrias) gubterransa Viets
Atractides (Atractidss) latipalpig latipalpis ~ (Motes & Tanasachi)
Ljania bipapillata bipapillata =~ Thor -

Lexathona (Lexathonn) cavifrons Szalay
Aturus brachypus Viet

Aturus scaber scaber Kramer

Kongsbergia (Kongsbergia) clypeata Szalay

. Limnohalacaridae:

Table T

Lobohal acarus weberi weberi (Romijn & Viets)

Soldanegllonyx chappuisi Walter

Soldanellonyx monardi Walter

Porolohmannella viclacea (Kramer)

List of water mites recorded from the Moor House -and Upper
 Teesdale area and from the South Tyne at Garrigill by

Mr. T. Gledhill. Species already listed in tables 5 -and 6

have been omitted. All species determined by 7. Gledhill,
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GROUP_AND SPECTES

Order Ephemeropteras
Centroptilum luteolum (Mu1l.)
Habrophlebia fusca (Curt) -

Iphemera danica = Mull

i Order Cole optera:

Riolus subviolaceus (ma11)

R. cupreus (Mi11) l

Order Trichoptera: : o
Wormaldia oceipitalis (Pict.)

Neureclepsis bimaculata (1.)

Oxyethira simplex Ri

Goers pilosa ‘Fabr.

Phylum Yollusca:
Zonitoides nitidus (Mi21)
Lymnéea palustris (Mu11)

Class Arachnida:
Bygrobates fluviatilis (Strom)

Atractides nodipalpis (Thor)
As T 3ner {Thor)

Phylum Annelida: _
Limnodrilug hoffmeisteri Clap

Glossiphoni é.;-ccﬂolana‘!g_q. (L)

Order Plecoptera:

Leuctra geniculata (3tephens)

QOrder Diptera:

Simulium reptans L.
- #3, nitidifrons EZdwards
Table 8
- 28 =

Species found in flowing
waters at Cow Graen by
Armitage et al (1974) and
Wotton (1G76)% but not
recorded from the Moor
Housz I'NR.
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