Floristic Changes in the River Tees
by

B. A. WHITTON & M. DALPRA
Department of Botany, University of Durham, England

The River Tees was the subject of a very thorough survey made by
the Water Pollution Research Board during 1929—33, This is still the
most detailed account of a British River for certain features, in
particular the description of the algal flora. A number of changes in
the factors affecting the river have been made in recent years, and
further important ones are planned for the future. The present authors
undertook a survey in 1963—65 in order to provide an interim
account of the condition of the river. The present paper summarizes
the floristic changes which have occurred in the non-tidal reaches
since 1933.

The 1929—33 survey dealt with the whole river and also part of
the main tributary, the River Skerne. The most comprehensive
account of the chemistry and biology of the non-tidal reaches is
given by BUTCHER in BUTCHER, LONGWELL & PENTELOW (1937).
Parts of the botanical work were published also as separate papers by
BUTCHER (1932, 1933). The R. Tees above the entry of the R. Skerne
is relatively unpolluted, so the detailed part of the present survey was
not extended in the R. Tees far upstream of the entry of the R.
Skerne.

DESCRIPTION OF THE AREA

A full description of the geological, physical and most important
chemical factors influencing the Rivers Tees and Skerne is given in
BUTCHER, LONGWELL & PENTELOW (1937). The most important
features of these rivers may be summarized as follows. The R. Tees
throughout the whole reach is very fast flowing and subject to rapid
rises and falls in level. At any season of the year it may be subject to
very severe flooding. The water above the entry of the R. Skerne is
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only moderately hard, and is frequently coloured brown due to
materials derived from upland drainage areas. The R. Skerne on the
other hand has only a moderate rate of flow, is subject to rapid changes
in level only infrequently, and is not coloured brown. The water of
the R. Skerne is very hard, as the river both drains the magnesian
Limestone in the centre of Country Durham, and also is extremely
polluted by the time it reaches the R. Tees. One major source of
pollution, the outflow from Darlington sewage works, enters the
R. Skerne only 250 metres before its entry to the R. Tees. Further
information on the hydrology and chemistry of these rivers may be
found in the annual reports of the Wear and Tees River Board,
1951—65, and in the Wear and Tees Hydrological Survey (1961).

In spite of the volume of data collected in 1929—33, it is only
possible to state in general terms what physical and chemical changes
have taken place in these rivers since then. There has in recent years
been a decrease in suspended matter transported by R. Skerne due to
reduction in coal washings. At the same time there has been an
increase in nutrients resulting from organic pollution transported by
the R. Skerne into the R. Tees. However the rate of recovery of the
R. Tees from this pollution source is now much greater. The nitrate
— N levels in the polluted reach of the R. Tees have apparently more
than doubled between 1931 and 1964, with average values having
risen from about 1 mg/1 NO; — N to about 2.5 mg/l NO; - N. Very
few phosphate determinations were made in 1929—33, but, judging
from these few, it seems likely that there has been a relatively greater
increase in phosphate than nitrate. During the present survey con-
centrations of PO, — P from 0.006 — 0.052 mg/1 were found in the R.
Tees above the entry of the R. Skerne, and from 0.023—0.540 mg/l
at sites below its entry. No silicate determinations were made in
1929-—33. In the present survey values from 0.06—7.2 mg/l were
recorded above the entry of R. Skerne, and from 0.4—10.8 mg/l at
sites below its entry.

METHODS

Monthly records were made of the main features of the vegetation
at each of 9 sites between January 1964 and October 1965 (Fig. 1).
These sites include all those dealt with by BuTCHER, LONGWELL &
PENTELOW. In addition less detailed records were made from these
and other sites at intervals between October 1963 and September
1966.

Samples of diatoms representative of various substrata and the
parkton were collected from sites 1, 3, 4, 6, 7, 9 (Fig. 1) for all

546



HURWORTH

Low 2
ROCKLIFFE

DARLINGTON

7,
SEWAGE EFFLUENT GIRSBY

Fig. 1. Map of the reaches of the Rivers Tees and Skerne covered by the present
survey. Sampling stations are: — 1. Blackwell Bridge. 2. Croft, above Skerne
inflow. 3. Low Rockliffe. 4. Hurworth mainstream. 5. Hurworth sidestream.
6. Neasham. 7. Girsby. 8. Skerne above Darlington sewage inflow. 9. Skerne
below sewage inflow.

months between January 1964 and July 1965, with the exception of
February 1965 when the river was in such flood that no rocks could
be reached. Permanent preparations were made of the cleared frus-
tules, and the species composition of 200 cells determined from each
site for each month.

RESULTS

Angiosperms

There has been no change in the specific composition of angiosperms
since 1933, The data of BUTCHER in BUTCHER, LONGWELL & PENTE-
Low indicates the probability that Elodea canadensis was formerly
more abundant in the river, but otherwise it is not adequate for
quantitative comparisons of any of the species. Local information
suggested the possibility that Ranunculus fluitans may have increased
in amount since about 1962 at one site (Low Rockliffe) and that 1964
was the first year at which it had flowered at that site.

Bryophyta

There have been no losses since 1933, and several species were
recorded for the first time, though these would seem likely to have
been merely ignored by BUTCHER. Fissidens spp. were relatively
common in summer when the river was in low flow.
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Charophyta
Nitella opaca, which was recorded by BUTCHER as ‘rare’ at one
site only (Low Middleton Ford) has now almost certainly disappeared.

Chlorophyta

Allthe Chlorophyta found by BuTCHER were re-found, and occurred
in approximately similar amounts to those found by him. There were
several minor additions to his list (e.g. Closterium peracerosum), and
one important addition, Enteromorpha intestinalis. BUTCHER has
recently confirmed to one of the authors his view that this species was
not present in non-brackish reaches during his investigation. Yet, in
the late summers of 1964—66, Enteromorpha was frequent or abundant
in the lower reaches of the R. Skerne, and occasional plants were also
present in the R. Tees. In the R. Tees it occurred only in slow-
flowing reaches away from the main current, but in the R. Skerne it
grew abundantly in the main stream. Here the lower parts of the
tubes are entangled in dense growths of Potamogeton pectinatus,
whilst the upper parts float along the surface of the river.

BUTCHER reported that one of the most noticeable phenomena of
the R. Tees is the annual development below Croft of enormous
quantities of Cladophora glomerata. Large growths were again found
in May—]June in 1964—66, but apparently in much less amount than
that reported by the River Board for summer 1959. During this hot
summer the river sank very low, and some aspect of the massive
growth of Cladophora apparently resulted in a large fish mortality.

Myxophyta, Rhodophyta, Euglenophyta, Xanthophyta,
Chrysophyta

Again, all the species recorded by BUTCHER were re-found in
approximately similar amounts to those recorded by him. Further
species of Myxophyta and Euglenophyta were recorded, but these
are of little significance, as BUTCHER’s list must have been incomplete
for these organisms. Rhodochorton violaceum, which was not on
BuTcHER’s list, was relatively frequent on Eurynchium riparioides
during late summer and autumn in 1964 and 1965. This species was
described in detail after BuTCHER’s work (DREW, 1935), so presuma-
bly this was overlooked as a chantrantsia stage of Lemanea.

Cryptophyta

A surprising omission from BUTCHER’s list is that of Cryptophyta,
as small (c. 10u long) cryptomonads, usually bluish in colour, were
frequent in squeezings from some angiosperms in late summer.

Bacillariophyta
A detailed list of diatom species found in 1964—65 is compared
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Comparison of diatoms recorded from the Rivers Tecs and Skerne in 1964 — 1965 with those in 19291933,

TasLE 1

Azhmmhn  afs Gau.
Ron

o
1

23
F

4 Ganceolata Bun.
A. linearis W.
4. mirusphls Kore.
4. minuisina Ko

 mimtissioa var, erypiocephala GRus.
Ampll:plﬂmz pelucida Koz,
Amphora ovalis Kut:

Anomoeoneis .whazmpham (Kt17.) Prirzner

Asterionella formosa HAs!
Catanets amphishaona (Bows) Crave
C. bacillum (GRUN.) MERESCREOWSKY
C.2 schumanniana (GRuN.) CLEVE
Ceratoneis arcus KiTz.
Gocconsi lesela Yo & Ragis.
C. pedicuius
G. placentula Enr.
Gpeltlla Ritsingiona TwatTss
C. meneghiniana K
Comatoplewra zlhplxm mm 3. Sm.
lea (BREA.

Cvmbella affinis sz,

C. cistula (Hempr.) GRUN.
C. cuspidata Kutz.

C. delicatula Kbrz,

C. gracitis (RaBn.) CLeve

Diatoma anceps (ElR.) GRUN.
D. elongatum AGARD
D. hiemale (L¥wG.) Hemeng
D. vulgare Bory
Didymosphenia geminata (LYNG.]
Diploneis oualis (HILSE) CLEVE
Epithenia hyndmonni W. Sh
2 sorex

l: twrgida (hlm) K
E. zebra (i) Ko
Eunotia arcus Euz.
E. exigua (BRrs.) G
E. lunaris (ERR.) GRui
E. polydentula RRUN.
&. robusta RALFS
£ tenalla (Gaov) fiust.
E. trinacria Kzas
Fmgr[nna brmulrlam GRuN,

. capucina
F ot (i) G,
F. gracillima Major

N,

Frustulia rhmnbmdlx (Biun,) o Tont
F. vulgaris Tiw:

Gomphonema acuminatum Bz,

G. angustatim Kiitz.) R,

G. olivaceum (L¥NG.) KOtz
G. parvutum (Ketz.

Guyrosigma acuminatum Ktts) Rass.
G. attenuatim (K077.) RaB

G alproiies (Rasw) Cuavs

G. spenceri (W. Sm.) Cieve
Hantaschia amphioxys () Gaex.
Melosira italica (Ex.) Kir:

. varians Acaron

Meridion circulare AGARDH

Navicula anglica RALFS

N. cincta (E#R.) Kbtz

N. :ryplacephalu Ktz

N. gasirum

N. gracilis B

N. heufleriana (Gron.) Creve
N. hurgarica GRU]

N. lanceolata (Acunu) Kerz

N. salinarum GRUN.

V. toiazana (RaB.) GRUN.
N. schonfeldsi Hurst,
N Submmux:ula MAme

V. vividula K,

eidium affine (EHR,) Creve
N. dubium (Batx.) Creve
N. iridis (ER.) CLEVE
Nitzschia acicularis W. Sm.

N. dissi T2y Grow.
N filiformis (W. Sw.) Husy.
N. fonticola GRoN.

N hungama (\v Sm.) GRUN.

Pinudari dvergenisima (Grow.) Curve
P gibba E:
P Gractiona Grsc

P. ‘microstanron (Entx.) CLEve

P. subsolaris GRON.

P. viridis (NI1escs) Eur.

Rhoicosphernia curvata (Kutz.) GRun
Rhopalodia gibba (Exm.) O. MULL.
Stauroneis anceps ERR.

Stephanadiscus astraca (Exn.) GRON.
Surivella angustaia Koy,

. limearis W. Sm.

S. ovata Ktz

S. tencra Greg,

Synedra acus Kuiz,

S. affinis Korz.

S. ampiticephala Kitz,

S. capitata Ewr.

S. nana MEISTER

. pulehelia Kivz,

8. rumpens Kitz.

S. tenera W. Smrrn

S. ulna (Nrrzscw) Exr,

. vaucheriae KuTz.

Tabsllaria fenestrata (Leno) Rorz,
T. flocculosa (RoTH.) K

1929-1933

+

S

Pt

T — =t

+

e

'
i

Species not recorded in
s

Only found ousside
survey region

Recorded a8 case in

29235

e

Possible taxonomic

ditheulty

Recorded as sure in.

praacsy

P

e

Posible tsxonomic

aiffculty

Possisle real gain

v

Specues ot secorded in |
gy

e rederion

Other posrible pain ia

isaportince



with BUTCHER’S list in Table I. The total number of species recorded
from the R. Tees is now 148. It can be seen that there have been few
changes since BUTCHER’S survey. Marked differences in relative
abundance indicate that there are probably a few real differences
between the floras at the two periods. Possible gains are Cymbella
prostrata, Nitzschia amphibia and Eunotia tenella, whilst a possible
loss is Achnanthes exilis. In addition there has apparently been a
decrease in the relative importance of Pinnularia viridis. The domi-
nant diatoms of the reaches studied are unchanged since 1933:
Cyclotella meneghiniana, Cocconets placentula, Navicula molesta, N.
viridula, Rhoicosphenia curvata. There was relatively little difference
between the species composition of diatoms immediately above the
entry of the R. Skerne, and sites below its entry. This is in marked
contrast to the striking differences in macrophyte growths described
by BUTCHER and found again by the present authors.

DiscussioN

The striking feature of the survey is that, in spite of the passage of
over forty years during which considerable further eutrophication
has occurred, there have been so few changes in the species com-
position of the Rivers Tees and Skerne. Of 148 species of diatoms so
far described from the rivers, there were only 5 obvious changes in
abundance between the two surveys, none of them involving domi-
nant species. In fact the only important floristic change in the rivers
would seem to be the presence of Enteromorpha intestinalis in each
year of the recent survey and its absence during the earlier survey.
As the two surveys together cover seven summers, this may represent
a genuine invasion of a new organism rather than periodic fluctuations
in its abundance.

SUMMARY

The floristic composition of the Rivers Tees and Skerne in 1963—
1966 was compared in detail with that recorded by a previous worker
in 1929—1933. In spite of the long time interval during which
considerable changes have taken place in the rivers there was only
one marked change in the flora. This is the apparent invasion of
Enteromorpha intestinalis. Other changes were very few and did not
involve common species.
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