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Twaite and Allis Shad 
Alosa fallax and Alosa alosa 

Species Action Plan 
1. Introduction 
Twaite and Allis shad are both priority UK BAP species. 
 
2. Current Status 
2.1 Ecology and habitat requirements 
Alosa fallax twaite shad and Alosa alosa allis shad are anadromous (they 
reproduce in freshwater but grow in the sea) and are members of the herring 
family. Adult Twaite shad from the Severn estuary range between 23-45cm in 
length whilst Allis shad are approximately 40cm. Both species are also 
characterised by a membrane partially covering each eye and large, circular, 
weakly attached scales that appear serrated under the belly. Although little is 
known about the preferred habitat of shad whilst at sea, both are recorded in 
coastal waters and estuaries around the UK throughout the year. 
 
Prior to moving into freshwater to begin breeding they congregate in large 
schools in or near estuaries. They enter large rivers to spawn, travelling up to 150 
km, and there is some evidence to suggest they return to their natal river by 
detecting the ‘odour’.  The Severn is one of only four rivers in the UK known to 
support spawning Twaite shad. Spawning is believed to be limited to as far as 
Powick Weir on the River Teme and Diglis Weir on the River Severn. The Allis 
shad is sometimes caught in the Severn but there are no known spawning 
grounds in the UK, however, historically it was known to breed in the Severn and 
there is a slight possibility that it shared spawning grounds with the Twaite shad. 
 
At maturity, adult Twaite shad stop feeding and gather in the estuaries of suitable 
rivers in early summer (April and May), moving upstream to spawn from mid-May 
to mid-July. The males usually move upstream first, followed by the females.  
Spawning is a noisy affair and takes place near the surface in flowing water 
above appropriate areas of clean stones and gravel, amongst which the eggs 
sink.  The eggs, which measure 1.5–3.5 mm in diameter, take about four to six 
days to hatch.  The young fish then drop quickly downstream in the current to the 
quieter waters of the upper estuary where they start to feed and grow.  Relative 
fecundity has been reported to range from 42,540 to 302,358 eggs per kg: 
139,479 in the River Severn (Aprahamian, unpublished).   
 
Growth in the first year is fairly rapid; juveniles can reach 50 mm in six months 
and 100–150 mm after one year (Aprahamian, 1988).  Thereafter, growth is 
steady and most fish reach 200–250 mm after two years and 250–300 mm after 
three years.  The males start to mature after three years and therefore spawn 
with older and larger females at first.  The females do not start to mature until 
they are about five years old.  The young fish feed mainly on invertebrates, 
especially estuarine zooplankton, but as they grow they take larger crustaceans 
of various types (for example shrimps and mysids) and also small fish 
(Aprahamian, 1989; Assis et al. 1992; Taverny, 1991).  Adults feed to an 
appreciable extent on other fish, especially the young of other members of the 
Clupeidae, such as Sprattus sprattus sprat and Clupea harengus herring 
(Maitland & Lyle 1995).  Unlike Allis shad, which normally spawn only once, 
Twaite shad may spawn several times in their lives (Aprahamian, 1982). 
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Although spawning sites are not necessarily very deep, they are always in places 
where the river is still tens of metres wide. In Britain, the narrowest site in which 
spawning has been recorded (on the River Teme) is around 20m wide (M 
Aprahamian pers. com.) but spawning sites are typically 30–60m wide (Caswell & 
Aprahamian, 2001).   
 
2.2 Population and distribution  
The Twaite shad occurs along most of the west coast of Europe, from southern 
Norway to the eastern Mediterranean Sea, and in the lower reaches of large 
accessible rivers along these coasts.  Spawning populations have been recorded 
from Estonia, Germany (especially the Elbe), Britain, Ireland, western France, 
Spain, Portugal, Morocco, Belgium and the Netherlands (ssp. Alosa fallax fallax), 
southern France and Italy (ssp. Alosa fallax rhodanensis) and much of the 
eastern Mediterranean. 
 
In Britain, spawning populations of Twaite shad are still found in the rivers 
Severn, Wye, Usk and Tywi and appear to be reasonably stable (Aprahamian et 
al. 1998). Remnant populations may still be present in other rivers (Maitland, 
1993, 1995), especially where spawning takes place in estuaries. 
 
2.3 Legislation  
Twaite shad is listed on Appendix II of the Bern Convention and Annex IVa of the 
EC Habitats Directive. It is also protected under schedule 2 of the Conservation 
(Natural Habitats etc) Regulations 1994 and schedule 5 of the Wildlife and 
Countryside Act 1981.  Allis shad is listed on Appendix II of the Bern Convention 
and Annexes II and V of the EC Habitats Directive. It is protected under 
Schedules 5 and 9 of the Wildlife and Countryside Act 1981.   
 
The Water Framework Directive is a European Union Directive designed to 
protect and improve the environmental condition of all waters, including rivers, 
lakes, groundwater, estuaries and coastal waters to 1 nautical mile.  It also 
encourages the water environment to be managed in a consistent way throughout 
the European Union.  The Directive is implemented through river basin planning, 
which involves setting environmental objectives (table 1) for all groundwater and 
surface water bodies (including estuaries and coastal waters) within a river basin 
district, and then devising a programme of measures to meet those objectives.  
Worcestershire falls within the Severn River Basin District. 
 
Table 1. Water Framework Directive (WFD) environmen tal objectives. 
SURFACE WATERS  GROUNDWATERS 
Prevent deterioration in status Prevent deterioration in status  
Aim to achieve Good Status by 2015 Aim to achieve Good Status by 2015 
Reduce pollution from priority substances; 
and cease discharges, emissions and 
losses of priority hazardous substances 

Prevent or limit input of pollutants into 
groundwater 

Comply with objectives and standards for 
relevant protected areas  

Implement the measures necessary to 
reverse any significant and sustained upward 
trend in pollutant concentrations  

 Comply with objectives and standards for 
relevant protected areas 

  
The Salmon and Freshwater Fisheries Act 1975 does not include shad as 
migratory fish.  This was drawn to the attention of an independent (from Defra) 
group set up to review policy and legislation on Salmon and Freshwater 
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Fisheries. This group reported to Ministers in Autumn 1999 and one of its 
recommendations was that shad should be included in any future fisheries 
legislation.  Currently no Parliamentary time has been identified for this new 
legislation. 
 
2.4 Summary of important sites 
After returning from the sea, the critical habitat requirements are: 

· March–June: a clear migration route to the spawning grounds, with 
suitable river flows and no barriers. 

 
· Late May–late June: suitable resting pools and clean gravels at the 

spawning areas. 
 
· Mid June–late September: slow-flowing nursery areas for juveniles in fresh 

water above the estuary after hatching (Menneson-Boisneau et al. 1986; 
Belaud et al. 1991; Prouzet et al. 1994). 

 
The most important Twaite shad spawning sites are on the River Teme from 
Powick Weir downstream to its confluence with the River Severn.  The gravel 
substrate below Diglis Weir on the River Severn is currently the upstream limit for 
this species.  Spawning has also been recorded at Maisemore Weir, Gloucester, 
in low flow years and it is likely that spawning is attempted over any suitable 
gravel substrate below Diglis Weir and in the estuary but this has not been 
confirmed.  It is likely that few if any Allis shad successfully spawn in the Severn 
as this species favours longer migrations into fresh water and navigation weirs 
currently restrict this. 
 
3. Current factors affecting the species  

· Shad migrate in shoals and successful migration over obstructions is 
dependent on exacting conditions being met.  Shad will only migrate over 
an obstruction if laminar flows are present and there is sufficient depth of 
water to allow a shoal to pass together.  This means that unless a weir is 
flooded out by tide the only fish pass designs that are recognised as 
effective are pool & traverse, vertical slot, pool and weir and fish lifts.  All 
these fish pass types are expensive to construct. 

 
· Shad are more sensitive than other estuarine species to water quality, with 

research suggesting a minimum requirement of Environment Agency 
Class B.  In low flow summer conditions water quality may deteriorate.  
More research is required into shad tolerance to nitrate / nitrite and total 
phosphorus levels, which are relatively higher on the Severn than in some 
continental rivers that hold good shad populations (rivers Loire & 
Garonne).  The impact of dredging needs to be continually accessed in 
relation to timing of works and localised water quality issues.  

 
· Shad have been shown to be sensitive to acoustic noise.  High frequency 

noise (70 – 300Khtz) can prove a complete barrier to migration, with shad 
adopting a flee response.  Acoustic noise at low frequency (below 2Khtz), 
often associated with in-river construction (e.g. piling), can cause 
avoidance but shad are not believed to be any more sensitive than many 
other fish species. Acoustic noise sources need to be assessed at the 
planning and consent stage and their potential impacts mitigated for, 
particularly during the key upstream migration phase. 
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· Physical modification of the river has removed important habitat needed 

by shad.  Navigation considerations have removed the ‘pool/riffle’ sections 
from the accessible river, while farming practices have removed much of 
the valuable riparian habitat needed by juvenile shad on their drift 
downstream.  Channalisation caused by the Severn Navigation and 
modifications for Flood Risk Management purposes also removes many of 
the slack water areas important for providing food for juvenile shad.  

 
4. Current Action 
4.1 Local protection  
There are currently no sites in Worcestershire that are protected specifically for 
shad.  The River Teme is an SSSI over its whole length and this includes the 
important spawning area downstream of Powick Weir.   
 
The Severn Estuary is a possible Special Area of Conservation (pSAC)* for both 
shad species under the Habitats Directive.  This also gives protection for features 
necessary for shad in Worcestershire, as it is a requirement that no activities in 
areas frequented by shad that lie outside of the pSAC should lead to deterioration 
within the pSAC. 
------------------------------------------------------------------------------------------------------------ 
* Possible SACs (pSACs)  are sites that have been formally advised to UK Government, but 
not yet submitted to the European Commission. 
------------------------------------------------------------------------------------------------------------ 
 
4.2 Site management and programmes of action  
No specific sites are managed for shad within Worcestershire. 
 
4.3 Survey, research and monitoring 
A programme of recording catches and sightings of shad from the public was 
instigated by the Environment Agency and Natural England.  Response to this 
has been poor and the shortening of the commercial salmon netting season in the 
estuary means the best source of run size and timing data has been lost.  
Continued examination of the intake skip at Oldbury Power Station now remains 
our best indication of run timing.  It is hoped to improve monitoring of returning 
adults with the cooperation of salmon rod anglers at Diglis and Upper Lode Weir.   
The Environment Agency now has a shad monitoring methodology and this will 
hopefully allow active monitoring at key sites. 
 
5. Associated Plans 
Rivers and Streams. 
 
6. Vision Statement 
To expand the range and abundance of Twaite shad to their historic range prior 
to the establishment of the Severn Navigation (1850’s).   
 
The short-term vision is to open up ideal spawning habitat on the River Teme that 
was probably blocked to shad migration prior to the Severn Navigation.  By 
reconnecting the spawning habitat it is hoped that Allis shad will return to breed in 
the Severn, although artificial stocking of this species may be required to achieve 
this. 
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7. Targets 
 
Target Type 

 
Target text 

 
Baseline value 

 
Target value 

Target 
Timescale 

Range Restore the available spawning range to pre-Severn Navigation limits.  
Access up river is currently only as far as Diglis Weir on the River 
Severn (c. 27km within county boundary) and Powick Weir on the River 
Teme (c. 3km upstream from its confluence with the Severn). 

30km of accessible 
river within the county 
boundary 

31km or more of 
accessible river 
within the county 
boundary 

By 2017 

 
8. Actions 
 
Action Code 

Action 
Category 

 
Action Text 

 
Location 

Complete 
Action By 

Lead 
Organisation 

Support 
Organisations 

WRC SHD PL 01 9.6 Lobby for modification of Salmon and Freshwater 
Fisheries Act 1975 to ensure inclusion of both 
shad species as migratory fish and to encourage 
the provision of shad passes. 

National 2012 EA  

WRC SHD SM 01 12.8 Consider reintroduction of Allis shad to 2 historic 
river site(s) by 2017 if natural re-colonisation 
cannot be achieved. 

National 2017 NE EA 

WRC SHD HC 01 7.6 Produce costed, timetabled plans for four fish 
passes (at Diglis, Bevere, Holt, Lincomb weirs) 
with a view to allowing shad passage up the 
River Severn past Worcester by 2012 and past 
Shrewsbury by 2017. 

Worcestershire 2012 BW EA 
NE 

WRC SHD HC 02 7.6 Produce costed plans with timetables for 
implementation of a fish pass at Powick Weir with 
a view to allowing shad passage up the River 
Teme. 

Worcestershire 2012 EA NE 

WRC SHD RE 01 10.1 Review existing or planned non-invasive flow 
measuring gauges within the river for the impact 
of acoustic noise on shad.  Some ‘Doppler’ flow 
profilers work in the 200khtz range that causes a 
total barrier to migrating shad. 

Severn 
catchment  

2008 EA  

WRC SHD RE 02 10.1 Undertake further research into behavioural 
avoidance of acoustic noise sources, at both high 

Severn 
catchment 

2008 EA  
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and low frequencies. 
WRC SHD RE 03 10.1 Continue assessment of the impact of 

entrainment mortality on juvenile shad 
populations at intake screens, notably Oldbury 
Power Station.   

Severn 
catchment 

2017 EA BNFL 
STW 

WRC SHD SM 02 12.1 Influence the installation of gratings at any new 
intakes in waters frequented or likely to be 
inhabited by shad. 

Severn 
catchment 

2017 EA  

WRC SHD PL 02 9.17 Highlight the migration of fish species at 
navigation weirs as a significant concern in the 
first round of the WFD consultation and seek to 
ensure an acceptable policy outcome for this 
issue. 

Worcestershire 2012 EA  

WRC SHD HS 01 6.6 Consent to and follow best practice in all 
dredging activities within the River Severn during 
key migration periods (April to September). 

Worcestershire  2017 BW EA 

WRC SHD PL 03 9.8 Influence the development control and 
consenting process to insure no further loss of 
habitat or access to spawning grounds, 
particularly in relation to acoustic noise sources 
and water quality. 

Worcestershire  2017 EA  

WRC SHD PL 04 9.8 Influence the development control and 
consenting process to insure no further loss of 
habitat or access to spawning grounds, 
particularly in relation to acoustic noise sources 
and water quality. 

Worcestershire 2017 WCC  

WRC SHD AP 01 1.3 Ensure the species requirements are included 
within appropriate local planning policy 
documents. 

Wychavon 
District 

2017 WDC  

WRC SHD AP 02 1.3 Ensure the species requirements are included 
within appropriate local planning policy 
documents. 

Wyre Forest 
District 

2017 WFDC  

WRC SHD AP 03 1.3 Ensure the species requirements are included 
within appropriate local planning policy 
documents. 

Malvern Hills 
District 

2017 MHDC  
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WRC SHD AP 04 1.3 Ensure the species requirements are included 
within appropriate local planning policy 
documents. 

Worcester City 2017 WorcsCC  

WRC SHD PL 05 9.8 Ensure, through the development control 
process, that there is no further loss of or 
degradation to habitat or loss of access to 
spawning grounds, particularly in relation to 
acoustic noise sources and water quality. 

Wychavon 
District 

2017 WDC  

WRC SHD PL 06 9.8 Ensure, through the development control 
process, that there is no further loss of or 
degradation to habitat or loss of access to 
spawning grounds, particularly in relation to 
acoustic noise sources and water quality. 

Wyre Forest 
District 

2017 WFDC  

WRC SHD PL 07 9.8 Ensure, through the development control 
process, that there is no further loss of or 
degradation to habitat or loss of access to 
spawning grounds, particularly in relation to 
acoustic noise sources and water quality. 

Malvern Hills 
District 

2017 MHDC  

WRC SHD PL 08 9.8 Ensure, through the development control 
process, that there is no further loss of or 
degradation to habitat or loss of access to 
spawning grounds, particularly in relation to 
acoustic noise sources and water quality. 

Worcester City 2017 WorcsCC  

WRC SHD SU 01 13.8 Collate historical distribution and catch 
information as baseline data from Severn Fishery 
District Board of Conservators reports 1861 
onwards. 

Severn 
catchment 

2008 EA NE 

WRC SHD RE 04 10.1 Identify, characterise and obtain quantitative 
information on spawning sites for Twaite Shad 
and relate these to habitat models such as RHS 
to help predict location of spawning. Use this to 
identify potential spawning sites for Allis Shad. 

Worcestershire  2010 EA NE 

WRC SHD SM 03 12.3 Produce map of potential spawning locations 
over the whole Severn catchment using GIS, 
incorporating historical distribution data. 

Severn 
catchment 

2012 EA NE 
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WRC SHD SP 01 11.5 Designate appropriate parts of catchments i.e. 
where spawning grounds and other features are 
located, as SSSIs / put forward proposals for 
designation as SACs. 

Worcestershire  2012 NE  

WRC SHD HS 02 6.17 Give appropriate consideration to the needs of 
adult and juvenile shad in any activities that could 
significantly affect river flows between May and 
September (e.g. CAM process, Drought Orders). 

Severn 
catchment 

2008 EA STW 

WRC SHD SU 02 13.4 Undertake reviews, at 5-year intervals, of the 
distribution and status of shad on the River 
Severn through active monitoring of adults and 
juveniles. 

Worcestershire  2017 EA  

WRC SHD SU 03 13.6 Encourage anglers to record and release shad 
when encountered by designing appropriate 
leaflet and circulating to salmon anglers at Upper 
Lode and Diglis Weirs. 

Worcestershire  2008 EA  

WRC SHD CA 01 2.11 Prepare guidelines for landowners, land 
managers and local authorities on how to 
incorporate the needs of shad into management 
works.  Disseminate best practice through 
catchment sensitive farming officers and FWAG. 

Severn 
catchment 

2012 EA FWAG 

WRC SHD CA 02 2.15 Arrange one workshop for conservation staff and 
land managers to explain the ecology, distribution 
and known requirements of shad. 

Worcestershire 2008 WWT EA 
NE 

WRC SHD CP 01 3.15 Increase public awareness of shad and the 
relevant conservation issues by producing a 
leaflet/poster explaining biology, ecology and 
distribution of shad in Worcestershire. 

Worcestershire 2008 WWT WCC 

WRC SHD RE 05 10.1 Obtain information from national sources on shad 
behaviour in fresh water to assist with identifying 
habitat features, site faithfulness and recruitment 
success within Worcestershire. 

Worcestershire 2012 EA NE 
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