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How to use this guide

All the information needed to carry out an assessment is contained in this guide however, within the guide, there are links to online documents, web pages and photo galleries that provide supporting information. To go to the document, page, or photo gallery position your mouse over the highlighted text, hold down the Ctrl key and click. We suggest that you read the whole document then copy and paste the Field Guide and Field Sheet (pages 5-9) into a separate document that you can then tailor to your specific needs.

Background

The Woodland Herbivore Impact Assessment Method is a method of assessing and monitoring the impact of large herbivores (cattle, sheep, deer, goats, pigs, horses) on habitats that are already wooded or may develop woodland. The method is subjective in that it is based on observations, not detailed measurements. Instead it depends on the observer paying close attention to the overall appearance of the habitat as well as to particular indicators within the habitat. The method is suitable for land managers wishing to monitor herbivore impacts on a regular basis with the aim of adjusting herbivore pressure, either by deer culling, or by adjusting the stock grazing regime, to achieve a particular woodland condition target. 

Overview

The method described here involves looking at:

1. woodland structure
2. current herbivore impacts
Both of these indicators need to be determined whether or not the woodland is currently in an acceptable condition since, as well as helping to assess current condition, they will help to gauge how it might change in the future under current grazing /browsing levels. 
Woodland structure reflects current and past impacts on the woodland, including those of large herbivores, and is a good indicator of current habitat condition. Table 1 provides definitions of the ten woodland and open ground structure classes used in the Woodland Grazing Toolbox. Structure classes 1 and 2 are open ground habitats , classes 3 to 8 are  native woodland habitats and classes 9 and 10 are wood pasture and parkland habitats. These definitions can be used to determine the structure class of any woodland or open ground area. Past herbivore impacts probably played a major role in determining current structure class. For example, classes 2 and 3 suggest low past herbivore impact whereas class 6, and especially class 8, suggest high to very high past herbivore impact.
Current herbivore impacts play a major role in determining how the woodland is going to change in the future. Table 2 describes the impact of browsing and /or grazing, at a number of levels from absent to very high, on seven indicators:

1. Basal shoots 

2. Epicormic /lower shoots
3. Bark stripping and stem breakage 

4. Seedlings /saplings. 

5. Preferentially browsed field layer species
6. Sward
7. Ground disturbance  

The indicators relate to grazing /browsing by large herbivores. If it is not known which grazing species are present on the site field signs can be used (see also bullet point 5 under ‘Optional Extras’, p 10 below). For information on how to distinguish between the effects of different damaging agents (animal, microbial and environmental) on young trees see:

·  Distinguishing mammal damage to young trees from damage by other factors 
·  Distinguishing between browsing by different mammal species 
·  Woodland damage: Recognition of cause (1) 
·  Woodland damage: Recognition of cause (2)  
When to carry out an assessment

Current impact is normally, and most easily, assessed on the most recent season’s plant growth. Assessing impact at the end of winter, before new growth starts in spring, provides an assessment of the impact over the previous 12 months. Assessing impact at the end of summer provides an assessment of summer only impact. The best time of year to carry out an assessment therefore depends on the objectives. For example:

1. If grazing (by domestic stock and /or deer) is occurring all year round, and the objective is to assess the overall grazing pressure, then the assessment should be carried out at the end of winter before new spring growth has started. 

2. If domestic stock are grazed seasonally, and the objective is to assess the impact of the stock, then an assessment should be carried out at both the start and end of the grazing period. 

3. If domestic stock are grazed seasonally in the presence of wild deer and the objective is to assess the impact of the stock and deer over the grazing period and of the deer at other times of the year then the assessment should be carried out at the start and end of the stock grazing period as well as at the end of winter.  

Although it is possible to carry out a summer impact assessment and record current impact on the previous season’s growth (rather than the current season’s growth) this is not straightforward since new growth often obscures the previous season’s growth. This is therefore only recommended for experienced surveyors who are confident that they can distinguish current season’s growth and impacts from the previous season’s.

How to carry out an assessment
1. Mark on a map the boundary of each woodland /open ground habitat type for which you want a separate habitat impact assessment. Individual habitats may be composed of one, or more, separate patches. There is no need to attempt to map the elements of mosaic habitats. See the Woodland Grazing Toolbox For more guidance on identifying habitat types .

2. Print out the Herbivore Impact Field Guide (pages 5-9 below) to take into the field with you. It may be helpful to use waterproof paper. You will need a separate copy of the Herbivore Impact Assessment field sheet (page 9 below) for each of the woodland and open ground habitats identified on your habitat map. 
Within each habitat type:
3. Make 10 stops. Stops do not need to be a set distance apart however they should be fairly evenly spread out so that they provide a good representation of the habitat. The stops do not have to be at the same locations as those of any previous assessment.

At each stop:
4. Visualise a circular plot with a radius of 25 m with yourself at the centre. 
5. Record the grid reference in Box 1 of your field sheet (page 9 below).
6. Use Table 1: Woodland Structure Class (Page 5 below) to help you decide which structure class best describes the habitat. Enter the results in Box 1. It may be helpful to look at the photos in the Woodland Grazing Toolbox of the different Woodland Structure Classes. Scroll to the end of the photo gallery to find the photos of Woodland Structure Classes.
7. Use Table 2: Current Herbivore Impacts table (pages 6 & 7 below) to help you decide on one current herbivore impact level (on a scale from ‘no impact’ to ‘very high) for each of the seven indicators. You should only record the impact of large herbivores on the most recent season’s plant growth. Definitions of browsing intensity and more information on relative palatability of different plant species are given on page 8 below. It may be helpful to look at the photos in the Woodland Grazing Toolbox of different impact levels on each of the current herbivore impact indicators. 

8. Write the number of the stop in the appropriate cell in Box 2. If the indicator falls between two levels, write the number of the stop in both cells. 

9. Use the “Not applicable” column in Box 2 where the feature is not present at the stop. For example, there may be no basal shoots because the stand is composed only of tree species that do not produce basal shoots, e.g. Scots pine; there may be no bark stripping because all the trees are mature and rough barked and so are not susceptible to bark stripping; or there may be no ground disturbance because the site is composed of boulders, where ground disturbance would be unlikely to occur. ‘Basal shoots’, ‘Epicormic /lower shoots’ and ‘Bark stripping’ will all be recorded as ‘Not applicable’ for open ground habitats. 
10. Use the “No impact” column in Box 2 where the feature is present and could be impacted but where there is no sign of an impact, for example where seedlings /saplings are present but show no sign of browsing, where older rowan or ash are present but have not been bark stripped or frayed or where soil and vegetation could be disturbed by trampling but where there is no obvious ground disturbance.
Once you have completed all 10 stops within a habitat:
11. Record the most common structure class in Box 1. 

12. Add up the total number of records for each current impact level and enter the results in the bottom row of Box 2 on the field sheet. Enter the most common impact, on the scale of ‘No impact’ to ‘very high’, in the right hand column. If the result is inconclusive, e.g. you have five ‘Highs’ and five ‘Lows’, you will need to judge which impact is most representative, in this case it may be ‘Medium’; or you may feel an intermediate category is more appropriate, e.g. a result of five ‘Mediums’ and five ‘Lows’ may lead to you to rate the most common impact as ‘Low/Medium’. 
13. Mark the location of each stop on your habitat map. Look to see how woodland structure class and /or current impact level differ between the 10 stops. Some woods will be very uniform, others varied and, in some cases, one or two stops may differ from the rest. If there is a spatial pattern to the variation with, for example, stops in one part of the habitat type differing from those in another, then you may want to go back and assess each part separately. Make a note of any obvious reason for differences between stops. For example, a stop may be particularly heavily impacted because it is near a feeding site. Where there is not much variation between stops, you should find that the impact levels of each of the seven browsing indicators are broadly similar. If one, or a few, indicator(s) have been recorded at a very different level to the others, you should make a note of this since it may give you useful information about the nature of the browsing /grazing impact and the way in which animals are using the habitat. 
Once you have completed all habitats:
If this is not the first assessment to be carried out at the site, compare the results with previous impact assessments as well as with any targets for current impact and /or structure class. Changes to structure class are likely to be long-term processes though, for some structure classes e.g. open ground or woodland regeneration, change can take place within a few years if grazing /browsing pressures have changed significantly.  
Notes on summarizing overall impact
The overall result, as assessed above, will give you an indication of the level of impact of herbivores on the habitat. This can be compared between habitats as well as, for each habitat, to past and subsequent results. Summarizing the current impact level as one overall result giving equal weight to all indicators can, however, mask important information and occasionally give a misleading result. On the field sheet there is space to summarize each current indicator separately.  You may find that not all the indicators give the same result. There are a number of factors that may account for this. For example:

· Roe deer are browsers rather than grazers. They also do not create much ground disturbance nor do they bark strip (though they will fray young trees). If roe deer are the main herbivore species present then you may find that the indicators relating to preferentially grazed species, seedlings, saplings, epicormic and basal shoots indicate heavy impact whereas those relating to ground disturbance, sward and bark stripping indicate a low impact.

· Cattle and pigs are more likely than other large herbivores to create ground disturbance, especially around feeding areas or pig shelters. If cattle and /or pigs are the main herbivores then the ground disturbance indicator may be relatively high whilst the other indicators are relatively low. 

When summarizing the overall current impact level it may be appropriate to take these differences into account as well as to consider the objectives for the habitat. If, for example, the site is grazed by roe deer and the objective is to increase the number of seedlings and /or saplings and these are being heavily browsed then the overall current impact should be assessed as ‘high’ even if the ground layer and bark stripping impacts are ‘low’. Alternatively, retain the information for each indicator separately and compare these with subsequent assessments for the same indicator.


Herbivore Impact Assessment Field Guide


Photos that illustrate the Woodland Structure Classes in Table 1 and the Current Herbivore Impact levels in Table 2 can be found here.
	Table 1. Woodland Structure Class

	Woodland Structure Class
	



Description

	Class 1: Open ground, simple
	Any open ground vegetation with a simple structure. May be open because of high herbivore impacts, because seed trees are absent or because the ground is very wet, very poor or rocky.

	Class 2: Open ground, complex
	Any open ground vegetation progressing towards woodland. Includes sparse tree regeneration and a low shrub layer that includes very palatable species (e.g. bramble) – suggests a period of low herbivore impacts within the last decade.

	Class 3: Dense regeneration, on previously open ground
	Clumped patches of regeneration up to 3 m in height – suggests recent herbivore impacts low or absent.

	Class 4: Young, dense woodland in the stem exclusion, thicket or early maturity stage
	Young woodland with a closed canopy >3 m in height and too dense to allow new saplings to grow into it. Contains dead suppressed stems and may contain small seedlings but normally these die due to a lack of light. Current herbivore impacts may vary. Recent or historic impacts low or absent.

	Class 5: Mature woodland, understorey regeneration 
	Older woodland with small canopy gaps or where competition between canopy trees is minimal. The field layer is likely to be rank i.e. tall and dense. A woody shrub layer, understorey and /or tree seedlings and saplings becoming established. Suggests a period of low herbivore impacts within the last decade.

	Class 6: Mature woodland, no understorey regeneration
	Older woodland with small canopy gaps or where competition between canopy trees is minimal. A single storey of mature trees with a sparse or absent understorey and a short field layer or a rank field layer of unpalatable species such as bracken or purple moor-grass. Few or no woody species. Suggests historically moderate to heavy herbivore impacts.

	Class 7: Post-mature woodland, dead canopy trees, complex 
	Open canopy with senescent and dead canopy trees. A woody shrub layer and understorey are present, including tree seedlings and saplings. Suggests a period of low herbivore impacts within the last decade.

	Class 8: Post-mature woodland, dead canopy trees, simple
	Open woodland with senescent and dead canopy trees, no understorey and a lack of woody growth in the field layer. Suggests heavy current or recent herbivore impacts and a decline in woodland cover.

	Class 9: Open canopy, open-grown trees, complex 
	Wood pasture. Scattered, open-grown trees that are mature or post-mature, with tree regeneration and a rank field layer that includes palatable species. Suggests a period of low herbivore impacts within the last decade.

	Class 10: Open canopy, open-grown trees, simple 
	Wood pasture. Scattered, open-grown trees that are mature or post-mature, with a short field layer or a rank field layer of unpalatable species such as bracken or purple moor-grass. Little or no tree regeneration. Suggests ongoing herbivore impacts and the potential for long-term decline in the woodland component.


	


Table 2. Current Herbivore Impacts 
	(current /recent = since the start of the last growing season)

	Indicator
	Very High
	High
	Medium
	Low
	No impact

	Basal shoots

Includes all accessible shoots sprouting  from tree bases. 

Score as “Not applicable” if there are no trees with basal shoots.
	All species very heavily browsed.

NB. Where large herbivores have been rare or absent in previous years there may be basal shoots that are now too large to browse.
	Palatable species very heavily browsed.

Unpalatable species heavily browsed.
	Palatable species heavily browsed. Unpalatable species lightly to moderately browsed.
	Palatable species lightly to moderately browsed. Unpalatable species generally unbrowsed, some lightly browsed.
	All species unbrowsed.

	Epicormic & lower shoots 

Includes all shoots on tree trunks (epicormic), lower branches or fallen trees  that are within reach of herbivores.

Score as ‘Not applicable’ if there are not trees with epicormic or lower shoots.

	A very obvious and well maintained browse-line on all trees, with plenty of evidence of recent browsing to shoot tips.

Shoots below the browse-line difficult to find on palatable tree species because they are browsed close to the trunk. Even woody shoots of less palatable species are moderately to heavily browsed.
	An obvious browse-line on all trees that have live lower branches with most or all shoot tips browsed.

All but the most unpalatable shoots below the browse-line (e.g. old woody birch shoots) moderately to heavily browsed. 
	A browse-line starting to develop (i.e. evidence of some recent browsing to shoot tips) on most or all tree species. The presence of some unbrowsed lower branches may interrupt the horizontal browse-line.

Most shoots below the browse-line lightly browsed with a few browsed moderately to heavily.
	Shoot tips within the reach of large herbivores unbrowsed on all but the most palatable tree species.
	No sign of recent browsing on any live shoots within reach of large herbivores.

	Bark stripping & stem breakage

dbh = diameter at breast height (1.3 m above ground)

Score as “Not applicable” if there are no trees susceptible to bark stripping or stem damage. 


	>50% of live stems, and recently fallen branches, showing recent bark stripping that may be severe. One tree species (e.g.  rowan) can have all accessible  live stems stripped by deer.  

>50% of live stems of saplings <5 cm dbh may be snapped by cattle and /or red deer.
	20-50% of live stems, and recently fallen branches, showing recent bark stripping. 

One tree species (e.g.  rowan) can have all accessible live stems stripped by deer.  

20-50% of live stems of   saplings <5cm dbh may be snapped by cattle and /or red deer 
	<20% of live stems, and recently fallen branches, showing signs of recent bark stripping. Sometimes one individual tree is badly bark stripped.

<20% live stems of saplings <5 cm dbh may be snapped by cattle and /or red deer. One tree species (e.g. rowan) may be heavily targeted.
	Recent bark stripping generally hard to find. There may be one stripped or frayed tree.

Occasional stem snapping by cattle and /or red deer.  
	No recent bark stripping or stems snapped by large herbivores. 

	Seedlings & saplings
Seedlings = <50 cm tall.

Saplings = 50-200 cm tall.

“Old seedlings” = trees 

< 50 cm tall that may be many years old but adverse conditions, usually browsing pressure, prevent them from growing upwards

Score as ‘Not applicable’ if seedlings and saplings are absent. N.B. a lack of seedlings  and saplings may be due to a cause other than browsing pressure
	“Old seedlings” very heavily browsed into a topiaried form. Other seedlings, of all species, will only be present if in their first growing season. All will be browsed the following winter.

Saplings battered by very heavy browsing, with many woody side shoots browsed back or snapped.  Leaders of saplings undamaged only if they cannot be reached by herbivores.
	Seedlings of unpalatable species and all “old seedlings” moderately or heavily browsed. Seedlings of palatable and browse-sensitive species are likely to be absent (apart from possibly first year seedlings in the growing season). If they are present, they will be very heavily browsed. 

Saplings of all species heavily browsed. Leaders of saplings undamaged only if they cannot be reached by herbivores.
	Seedlings of unpalatable species unbrowsed or lightly browsed. Those of palatable species moderately or heavily browsed

Saplings of unpalatable species  lightly to moderately browsed. Those of palatable species moderately to heavily browsed.

Groups of birch, alder and willow saplings may have some unbrowsed leaders. Otherwise, leaders undamaged only if they cannot be reached by herbivores.     
	Seedlings of unpalatable species generally unbrowsed but some may be lightly browsed. Seedlings of palatable species generally lightly browsed but some may be moderately browsed.

Most saplings of palatable species lightly browsed. Most saplings of unpalatable species unbrowsed. 
	Numerous seedlings present provided that there is an adequate seed source, suitable ground conditions, and an absence of very dense shading. These will be unbrowsed by large herbivores. 
Saplings of all species (if present) un-browsed.


	
Table 2. Current Herbivore Impacts (continued) 
	(current /recent = since the start of the last growing season)

	Indicator
	Very High
	High
	Medium
	Low
	No impact

	Preferentially browsed or grazed plants 

Vegetation other than trees; primarily species listed as “very palatable” in Table 4.

Score as “Not applicable”  if there are no accessible preferentially browsed or grazed plants can be identified. 
	All accessible shoots heavily to very heavily browsed /grazed. 

No unbrowsed accessible runners of palatable species e.g. honeysuckle, bramble. 

There may be some growth of the current year’s shoots in the growing season. 

 
	Accessible shoots generally heavily browsed /grazed but some of the most preferred species may be very heavily browsed /grazed.

No unbrowsed accessible runners of palatable species e.g. honeysuckle, bramble.


	Accessible shoots moderately to heavily browsed /grazed.  Some, more preferred, species may be heavily browsed while others are unbrowsed e.g. bramble browsed but blaeberry unbrowsed. 

No unbrowsed accessible runners of palatable species e.g. honeysuckle, bramble.


	Accessible shoots generally lightly browsed /grazed but there may be some shoots or individual species moderately browsed /grazed or unbrowsed /ungrazed. There may be some unbrowsed runners of palatable species e.g. honeysuckle, bramble.
	No browsing /grazing on accessible shoots. Depending on the time since large herbivores have been present, there may be long unbrowsed runners /climbers or a dense tangled field layer obscuring views through the wood.

	Sward

Ground cover vegetation. This may include preferentially grazed species  
Rank = tall, dense vegetation, sometimes with a well-developed  understorey of mosses or herbs.  

Score as ‘Not applicable’ if the ground cover is < 5%. 
	Unpalatable species such as rushes and tussock-forming grasses (e.g. tufted hair-grass, purple moor-grass) heavily grazed. If grazing limited to autumn/winter, unpalatable species may be only lightly grazed. 

Palatable species very heavily grazed.  Flowering herbs of palatable species hug the ground, flower stalks difficult to find.

N.B. In the growing season, spring flowering herbs may be ungrazed even where winter impacts were very high.
	Unpalatable species moderately grazed. If grazing limited to autumn/winter, unpalatable species may be only lightly grazed.

Palatable species heavily grazed.   Flowering herbs of palatable species hug the ground, flower stalks difficult to find.

In the growing season, spring flowering herbs may be ungrazed even where winter impacts were high.
	If palatable species are abundant, unpalatable species will be ungrazed. If palatable species are rare or absent, unpalatable species will be lightly grazed, except where livestock have been put into the wood at the start of the spring, At this time many unpalatable species are relatively palatable and   they may be heavily grazed.

Palatable species moderately grazed.
	Unpalatable species ungrazed. They may form a rank field layer more than 10 cm tall that shades the ground layer vegetation beneath. 

Palatable species rarely or lightly grazed.
	All sward species ungrazed. There may be a rank and tussocky sward with abundant leaf litter, and /or a high proportion of woody herbs (e.g. bramble) or heathy species in the sward, depending on site characteristics such as soil, exposure and light availability.

	Ground disturbance

Animal disturbance = trampling, pathways or wallows. 

Score as “Not applicable” if the ground is composed of boulders or scree.

N.B. plant litter is very quickly mineralised in moist, very rich woodlands and soil may be bare in spring. The lack of vegetation in these cases is not due to animal disturbance.
	Wet ground >75% devoid of vegetation due to animal disturbance.

Dry ground: > 50% devoid of vegetation due to animal disturbance.

Where deer are the main herbivore, disturbance may take the form of frequent wide, heavily used pathways  and /or, on wet, open ground, there may be kicked out clods of turf and Sphagnum and well-defined deer wallows.
	Wet ground: >50% devoid of vegetation due to animal disturbance  

Dry ground: 20-50% devoid of vegetation due to animal disturbance. 

There may be heavier disturbance around feeding areas and pig shelters. .

Where deer are the main herbivore, disturbance may take the form of frequent pathways that are partially or wholly unvegetated.
	Wet ground: 10-50% devoid of vegetation due to animal disturbance.. 

Dry ground: 10-20% devoid of vegetation due to animal disturbance. 

There may be heavier disturbance around feeding areas and pig shelters.

Where deer are the main herbivore, disturbance may take the form of occasional pathways.
	Occasional areas of ground devoid of vegetation due to animal disturbance. There may be heavier disturbance around feeding areas and pig shelters. 

Where deer are the main herbivore, disturbance may take the form of occasional pathways. 
	No areas of ground devoid of vegetation due to animal disturbance.




	Table 3. Browsing rates

	
	Very Heavy
	Heavy
	Moderate
	Light

	Browsing on tree basal shoots  

Estimate % of current shoot growth removed based on the ratio of shoot diameter to length.
	> 90% of the current year’s growth removed. Short stubby stems, difficult to see on some species. Most older, woody shoots browsed.
	50% -90% of the current year’s growth removed.  Some older, woody shoots browsed.
	10% -50% of the current year’s growth removed. 

No older, woody shoots browsed.
	<10% of the current year’s growth (only shoot tips) removed.

	Browsing on other tree shoots 
i.e. seedlings/saplings, epicormics, lower branches.
	All outer shoots removed (including many old, woody shoots) and remaining growth old and woody with short internodes.
	>80% of the current year’s growth removed. Older, woody growth removed from some shoots
	30-80% of the current year’s growth removed. Older, woody growth removed from some shoots
	<30% of the current year’s growth removed

	Browsing /grazing on preferred plants and sward
	All of leading shoots browsed or leaves grazed.
	>75% of leading shoots browsed or leaves grazed
	25-75% of leading shoots browsed or leaves grazed
	<25% of leading shoots browsed or leaves grazed.


	Table 4. Relative palatability of non-tree plant species*

	Season
	Very palatable 
	Moderately palatable
	Unpalatable

	 All year
	Bramble, Honeysuckle, Ivy, Blaeberry, Greater woodrush, Common Bent, Red Fescue, Yorkshire fog   
	Hard fern, Bog myrtle, Heather (Ling), Bell heather, Sheep’s fescue
	Hard fern, Greater woodrush, Purple moor-grass, Mat grass, Tufted hair-grass, Soft and Sharp-flowered rush, Cross-leaved heath 

	Spring - Summer 
	As above. In addition: Valerian, Meadowsweet, Angelica, Dog’s mercury, Raspberry, Buckler ferns
	Devil’s-bit scabious, Purple moor-grass, Soft and Sharp-flowered rush, Lemon-scented fern, Lady fern 
	Buckler ferns, Lemon-scented fern, Lady fern, Primrose 


*bold = cattle only, italics = deer only, Normal font = all other large herbivore species. More detailed information can be found here.

	Table 5. Relative palatability of different tree species

	Palatability (Innate attraction of the species to being browsed)
	Resilience (ability to survive being browsed & continue to grow)

	1 – Most palatable
	Aspen, Willow, Rowan
	1 – Most resilient
	Eared Willow, Birch, Alder

	2
	Ash, Holly
	2
	Holly, Juniper

	3
	Hazel, Oak, Douglas Fir, Larches
	3
	Hazel, Oak, Rowan,  Ash

	4
	Scots Pine, Western Hemlock
	4 – Least resilient
	Scots pine and non-native conifers

	5
	Birch, Hawthorn, Lodgepole Pine
	More detailed information can be found here.

	6
	Beech, Juniper
	

	7 – Least palatable
	Alder, Rhododendron, Sitka Spruce
	


Herbivore Impact Assessment - Field Sheet


	Box 1: Woodland structure class

	Stop
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	Most common structure class

	Structure class 
	
	
	
	
	
	
	
	
	
	
	

	Grid reference
	
	
	
	
	
	
	
	
	
	
	


	Box 2: Current herbivore Impact

	Impact Indicator
	Not applicable 
	Very high
	High
	Medium
	Low
	No Impact
	Overall impact

	Basal shoots
	
	
	
	
	
	
	

	Epicormic/lower shoots
	
	
	
	
	
	
	

	Bark stripping
	
	
	
	
	
	
	

	Seedlings/Saplings
	
	
	
	
	
	
	

	Preferentially browsed species 
	
	
	
	
	
	
	

	Sward
	
	
	
	
	
	
	

	Ground disturbance
	
	
	
	
	
	
	
	Overall habitat impact

	Total for each impact level    
	
	
	
	
	
	
	
	


Optional extras

Sometimes there is a benefit in recording additional information along with the basic herbivore impact assessment. Some optional additions that you may find useful are given below. You will need to modify the basic field sheet (page 9 above), or produce an additional field sheet, to record your results.
1. Spatial pattern of impacts. To look in a bit more detail at the spatial pattern of impacts, you might consider marking the structure class and /or the impact level of each current impact indicator at each stop on the habitat map. This can be done by hand or using a GIS. This may make it clear if, for example, there are particularly favoured browsing /grazing areas or if there are areas where one indicator is being heavily impacted but others are not. 

2. Summer impact assessments – assessing browsing impact on the previous season’s woody shoot growth. If you can only carry out a current impact assessment in summer, but want to gauge browsing impact on the previous season’s growth, this can be done by careful observation of epicormic and basal shoots, seedlings and saplings. The previous season’s shoots will be more woody than the current season’s growth and it should still be possible to assess rates of browsing on these older, woody, shoots. Browsing impact can then be recorded separately for both the previous, and current, season’s growth. 
3. Historic herbivore impacts. Sometimes the browsing /grazing pressure has been high for so long that most of the indicators of current herbivore impacts have been eliminated. In this case, it may be informative to assess longer term impacts (over the last 10 years or more) using different indicators. Since these indicators include the presence, absence or condition of particular ground and shrub layer species, the indicators differ between woodland types. You can assess historic herbivore impacts on five native woodland types using the information provided in Table 6 (pages 12-14 below). 
4. Impacts on bracken. Cattle are sometimes used to reduce the density and rate of spread of bracken. When this is the case it can be useful to assess both the current and historic impacts of the cattle on the bracken. The indicators described in Table 7 (page 15 below) can be used to assess impacts of cattle and other large herbivores on bracken growing on favourable sites i.e. fairly sheltered sites where soils are deep, reasonably fertile and dry to moist. For reasons other than disturbance by large herbivores, bracken on less favourable sites will have sparser stem density and height, sparser litter cover and a greater understorey cover of grasses, herbs, mosses and/or heath species. In the spring, areas of dense bracken on reasonably fertile soils may have a well-developed seasonal cover of bluebells or wood sorrel that becomes hard to detect at other times of year. Note that there is a distinction made in Table 7 between the most recent growth of bracken stems that have died and collapsed over winter and the ground cover of litter that is made up of several years’ worth of dead bracken fronds. 

5. Signs of the presence of different grazing animals. If you do not know which species are present at your site, you may find it useful to note signs of the presence of a particular grazing species at each stop. Use the “Notes” box on the field sheet. See Indicators of the presence of different grazing species and Distinguishing between browsing by different mammal species for more help. 
6. Seedling and sapling density. To predict the future density of mature trees and shrubs, it can be useful to know the current density of seedlings and saplings. Use the table below to determine a density class (D, A, F, O or R) for seedlings and saplings of each tree and shrub species of interest at each stop. Note that the density values in the table are point values. Observed densities may therefore fall between the density classes given.
	
	Seedlings (<50 cm tall)
	Saplings  (50 – 200 cm  tall)

	Density 

Class
	Average space between trees (m)
	Density (Number /ha)
	Number in a 20 m radius plot
	Average space between trees  (m)
	Density (Number /ha)
	Number in a 20 m radius plot

	Dominant    (D)
	
≤ 1 
	
≥ 10,000
	
≥ 1,250
	
≤ 1.5 
	
≥ 5,000 
	
≥ 620

	Abundant    (A)
	
2 
	
2,500
	
310
	
3 
	
1,100
	
140

	Frequent     (F)
	
3 
	
1,100
	
140
	
5 
	
400
	
50

	Occasional  (O)
	
10 
	
80
	
10
	
16 
	
40
	
5

	Rare             (R)
	
>20
	
>25
	
>3
	
>35 
	
>8
	
>1


7. Cover of dominant plant species. Sometimes the reason for changing the grazing regime is to achieve a change in the cover of a dominant plant species such as bracken, purple moor grass or bog myrtle. A simple means of recording the cover of these species at each might be to use the categories 'sparse', 'open stand' and 'dense stand'. Alternatively, different categories could be used depending on objectives. 

	

Table 6. Historic Herbivore Impacts  
	(historic = over the last 10 or more years)

	Woodland Type
	High
	Moderate
	Low
	Absent for 20 years plus

	Acidic dry
(relatively well-drained oak, birch and/or pine woodland on acid soils)
	Open canopy with senescent and dead canopy trees and fallen large diameter deadwood. Dominated by herbs and grasses such as tormentil, tufted hair-grass, sweet vernal-grass, common bent and/or bryophytes. A low sward, rocky areas bare apart from bryophytes. No or very limited understorey. Preferentially browsed species (predominantly dwarf shrubs) restricted to inaccessible crevices.

A very prominent browseline on the sparse understorey where broadleaves or juniper are present and where overstorey trees have abundant epicormic shoots.
	Greater diversity including a little blaeberry (and cowberry in pinewoods) and low-growing honeysuckle. Height of vegetation still low.

In oakwoods and birchwoods, there may be a sparse understorey with browseline. Generally a full canopy cover or a canopy with few gaps.
	Dense and tall blaeberry and, where the canopy is more open, rank heather.

In oak/birchwoods, there can be frequent but not abundant honeysuckle and bramble (the latter typically limited to rocky areas).

Understorey trees can include holly, some hazel and juniper. Understorey trees with low growing branches. Canopy trees (oak /birch) with abundant basal shoots <1 m in length.
	Where dense tree regeneration has occurred (e.g. in a deer fenced exclosure), light levels can be reduced considerably and field layer – ground layer vegetation reduced to sparse blaeberry/cowberry and bryophytes. 

Where the canopy is less dense (e.g. on very poor soils), light underwood of birch and rowan with very tall blaeberry. Occasional well-developed, climbing honeysuckle.


	Acidic wet

(wet birch woodland)
	Open canopy with senescent and dead canopy trees. Fallen large-diameter deadwood may be present but birch and willow rot quickly.


Purple moor-grass grazed too heavily to be tussock forming, similarly, trampling inhibits the development of Sphagnum mounds. Eared willows have sparse and heavily browsed back canopies.
	Very limited understorey. Overstorey birch with no basal shoots or shoots browsed down to the bole and prominent browse line to lower branches.

Purple moor-grass in well-defined clumps though not tussocky. Sphagnum moss shows signs of trampling damage.  
	Willow may have well-browsed lower branches.

Purple moor-grass grows rank and in obvious clumps with abundant leaf litter, maybe tussocky. Well-developed cushions of mosses, mainly Sphagnum mosses. 
	Tall purple moor-grass tussocks with Sphagnum mounds. Drier communities contain occasional bramble, forming localised thickets with long runners, also frequent broad buckler ferns.

Birch have abundant basal shoots, although they are never long or thick. Willows can form thickets with branches down to ground level.


	
Table 6. Historic Herbivore Impacts (continued) 
	(historic = cumulative impacts over the last 10 or more years)

	Woodland Type
	High
	Moderate
	Low
	Absent for 20 years plus

	Base Rich Dry

(upland mixed ashwoods, Atlantic hazelwoods, lowland mixed broadleaved woodland)

	Open canopy with senescent and dead canopy trees and fallen large-diameter deadwood.

There may be evidence of past heavy bark stripping.
Ground flora dominated by a rich, probably productive, grass sward, with evidence of more graze-sensitive species such as meadowsweet restricted to low vegetative growth. Absent or very sparse understorey (hazel or bird cherry) with prominent browseline. In Atlantic hazelwoods, single stemmed hazel  survive with very sparse crowns and no vegetative reproduction.

Where deer are abundant, buckler ferns restricted to crevices. There may be nettle patches where grazing animals lie up, e.g. under open grown tree canopies. Disturbed sites at the wetter end of this category can have frequent to abundant tufted hair-grass [non-tussock forming].

Boles of mature trees often with basal swelling, (particularly ash).
Long-established topiaried trees
	Thorny understorey (especially in lowland woods) of holly, blackthorn and hawthorn, with weak browseline. Other, more palatable, species e.g. hazel, with more obvious browseline and heavily browsed basal shoots. 
Diverse range of ground flora, including dog’s mercury, wood or water avens, occasional wood cranesbill. 
Field layer includes buckler ferns and meadowsweet. [All or many of the above showing signs of grazing]. Where only deer present, woodrush may be abundant with deep litter layers. Bramble occasional to frequent (but browsed). Tufted hair-grass may be abundant (but in tall, ungrazed tussocks).
	Tall herb and fern community (particularly buckler ferns and meadow-sweet), well developed where there is sufficient light. Bramble may be abundant, forming a dense underscrub with honeysuckle.

Shrub layer and understorey trees frequent with branches down to the ground
	Complex woodland structure, even where there is a full overstorey, with shade-tolerant tree and shrub species present. Hazel capable of producing abundant basal shoots that grow into canopy despite low light levels.  NB exclosure of herbivores of 5 years or more causes death of large diameter single stemmed hazel and abundant regrowth of basal shoots.
Very difficult to see far through the wood. Herbs such as water avens or wood avens and meadowsweet still frequent despite dense canopy.  Long, trailing runners of bramble, developing into thickets in any canopy gaps. Where there is an open canopy, ash has very large basal stems (>5cm diameter and exceeding 2m in length).

In lowland woods there may be a ground cover of ivy.



	
Table 6. Historic Herbivore Impacts (continued) 
	(historic = cumulative impacts over the last 10 or more years)

	Woodland Type
	High
	Moderate
	Low
	Absent for 20 years plus

	Neutral dry

(oakwood, birchwood and lowland mixed broadleaved 

woodland)
	Open canopy with senescent and dead canopy trees pls fallen, large-diameter deadwood.
Very species poor ground flora dominated by grasses such as sweet vernal-grass, common bent, cocksfoot and Holcus species. Can be dominated by bracken. Otherwise, no field layer or shrub layer. In NVC: W11b sub community, primrose may be the only obvious herb as it is unpalatable.
A very prominent browseline on the sparse understorey and where overstorey trees have abundant epicormic shoots.
	Sparse to moderate understorey with prominent browseline.

Preferentially browsed species present but largely restricted to rock-outcrops.

The field layer may be dominated by bracken with abundant wood hyacinth (bluebell) in the spring, otherwise a short, grassy sward or a sparse to moderate field layer depending on herbivore species present (i.e. no deer,  buckler ferns may be occasional to frequent – no livestock and woodrush may be frequent)


In old coppiced woodland, there may be widely spaced stools with a grassy sward or bracken stands in-between.
	Tall field layer including abundant ferns (typically broad buckler fern) and honeysuckle. Can be dominated by rank woodrush with deep litter layers. Frequent preferentally browsed species including bramble, ivy and honeysuckle.
Understorey trees (e.g. hazel and holly) with branches down to the ground
	Dense understorey of hazel or holly is possible, branches to ground, very low light levels and very limited ground flora.

In woods where grazing has been absent for longer, canopy gaps are occupied by saplings and a rank field layer

	Neutral to base rich wet

(alder woodland.  including slope alderwoods, and willow carr)
	Unpoached parts of drier communities have a short sward, dominated by grazed tufted hair-grass and rushes.  Woodland structure can range from topiared stands of eared willow to open alder woodland. In the latter case, tree bases are often broad, with closely browsed basal shoots. Swards with repeated winter poaching contain thistles, dock and cocksfoot in the summer.
Wood pasture often have phoenix trees and air trees, although with sustained heavy grazing these can be bark stripped and roots eroded.
	Drier communities may have abundant, grazed broad buckler fern and male fern. Air trees and phoenix trees not restricted to extremely inaccessible sites
	Alder and/or sycamore saplings may be frequent as an understorey.

Where present, ferns and tall herbs will be well-developed. Opposite-leaved golden saxifrage may be widespread.
	A variable woodland structure. Also a variable field layer, depending on light availability and the degree of wetness. Species may include angelica, opposite-leaved golden saxifrage, remote sedge, common valerian, iris, meadowsweet, marsh thistle and marsh hawksbeard. Patches of dense nettle may occur.

Impenetrable willow carr may be present.


	Table 7a. Current Herbivore Impacts on Bracken1
	(current = within the last 12 months)

	Very High
	High
	Medium
	Low
	Absent

	Frequent pathways and obvious poached ground. 30% or more of the bracken stand disturbed by large herbivores. In summer growing bracken fronds will be broken and trampled and, in winter, the collapsed stems and litter will be disturbed.  If wild boar or pigs are present there may be localised patches of much higher disturbance.

If present, palatable climbers, (e.g. honeysuckle, bramble) and seedlings /saplings very heavily browsed.
	Frequent pathways with some poached ground likely. 10-30% of the bracken stand disturbed by large herbivores. In summer growing bracken fronds will be broken and trampled and, in winter, the collapsed stems and litter will be disturbed.  If wild boar or pigs are present there may be localised patches of much higher disturbance. 

If present, palatable climbers (e.g. honeysuckle, bramble) and seedlings /saplings heavily browsed. 
	Occasional pathways through otherwise intact bracken stands.  No poached ground. <10% of the growing bracken fronds broken and trampled by large herbivores in summer. In winter, there may be little evidence of disturbance other than the pathways.

If present, palatable climbers (e.g. honeysuckle, bramble) and seedlings /saplings  moderately browsed.


	Pathways through otherwise intact bracken stands rare or absent. 

If present, palatable climbers (e.g. honeysuckle, bramble) and seedlings /saplings occasionally browsed.  


	No large herbivore pathways. Intact bracken stands with no obvious signs of disturbance by herbivores. If present, palatable climbers (e.g. honeysuckle, bramble) and seedlings /saplings  unbrowsed. 

Winter only: Trailing, unbrowsed stems of palatable climbers and procumbent saplings, if present, flattened by collapsed stems. 


	Table 7b. Historic Herbivore Impacts on Bracken1
	(historic = cumulative impacts over the last 10 or more years)

	Very High
	High
	Medium
	Low
	Absent

	No palatable climbers or tree saplings. Bracken cover <50%. Reduced bracken height.. Bracken litter sparse. 

Winter only: Collapsed bracken stems present over up to 60% of the ground
	No palatable climbers or tree saplings. Bracken cover 50-80%. Reduced bracken height. 

Bracken litter sparse to moderately dense. 

Winter only: Collapsed bracken stems present over 60-80% of the ground. 
	No palatable climbers or tree saplings. Bracken cover 80-100%. Reduced bracken height. Bracken litter moderately dense. 

Winter only: Collapsed bracken stems present over >80% of the ground. 
	Occasional palatable climbers and tree saplings.  Bracken cover 100%. Bracken attaining full potential height. Dense bracken litter. 

Winter only: Collapsed bracken stems present over >90% of the ground.
	Abundant palatable climbers growing over the top of bracken stands and occasional established tree saplings on the edges of bracken stands. Bracken cover 100%. Bracken attaining full potential height. Dense bracken litter.

Winter only: Collapsed bracken stems present over 90-100% of the ground.


1 Tables 7a and b apply only to sites that are favourable for bracken i.e. where soils are deep, reasonably fertile and dry to moist, since bracken on less favourable sites will have lower cover, stem density and height for reasons other than disturbance by cattle.
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Complete this field sheet for each habitat type in your wood for which you need to assess impact. For each of 10 stops within the habitat type:


Enter the structure class (1-10) and grid reference of the stop In Box 1: Woodland Structure Class. 


For each of the seven browsing indicators listed in the left hand column of Box 2: Current Herbivore Impact, rate the current herbivore impact on a scale between ‘No impact’ and ‘Very high’. Enter the number of the stop in the appropriate cell of the box. 


When all stops have been completed:


In Box 1 enter the most common structure class in the right hand column.


In Box 2, ignoring the ‘Not applicable’ column, enter the most representative impact for each indicator in the right hand column and the most representative overall impact in the bottom right hand box. 
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