SEASONS: CALVING DATES –LITERATURE REVIEW AND DATA ANALYSES (RP28b,c & RP43)
Justin Irvine, Centre for Ecology and Hydrology

Aim: to draw conclusions from a literature review (RP28b) and recent data collection and analysis (RP28c and RP43) that is relevant to calf independence and deer welfare in Scotland.

This summary describes the best estimates for the dates that need to be considered for the welfare of females and calves. Specifically it considers the calving period, fate of orphaned calves and the lactation length as indicators of calf dependence. Of the four deer species present, information relevant to the Scottish situation is mainly available for red and roe, less for sika deer and little for fallow deer. 

Red deer

Calving period.

Sources of data There are four sources of calving period data. 1) Information on calving dates from the Isle of Rum in the scientific literature (Fig 1, Guinness et al., 1978, see Appendix) and some summary dates are available for Glenfeshie (Clutton-Brock & Albon, 1989). 2) Data kindly supplied by the Rum Red Deer Project (RRDP). 3) Data on calving dates from farmed red deer: from the Scottish Deer Centre (SDC). 3) Estimated calving dates based on foetus growth rate data collected from culled females as part of the Forest Enterprise cull. There is also a small amount of information on foetus size from Glenfeshie which allows a comparison between open range and woodland populations deer.

The calving period in red deer was found to be very similar across Europe (Fletcher, 1974). On Rum data showed that the calving period was normally distributed with a median calving date that varied by about 2 weeks between 1971 and 1976 (range: 31st May and 13th June). There are a few early births and some calving later in July and August. Inspection of the calving dates from the RRDP confirms the general pattern described in Guinness et al. (1978) and is presented in Fig 1a.There is no comparable data in the literature for other open range populations or from woodland/forestry populations. Data provided by the SDC indicated that the mean calving period varied between 26th May and 15th June (Fig 1b) which is very comparable to that found on Rum. Calving periods have now been estimated for forestry populations (RP43) using data on foetus size in culled females collected by Forest Enterprise Scotland (FES). These results demonstrate that calving period is consistent between forest districts (mean 9th May) with the exception of West Argyll where the median birth date was predicted to be around 31st May (Fig 1c). The only place where it was possible to compare adjacent woodland and open hill populations was in Strathspey. There was a small amount of data from the open range population at Glenfeshie and this showed that these animals were more likely to calve later than the forest population in the neighbouring Inshriach forest (mean dates June 9th versus May 24th respectively, Fig 1d). It is expected that deer in better condition tend to calve earlier as confirmed by captive deer data from Rum (Guinness et al, 1978) although the SDC data did not provide evidence for earlier calving.

Fate of new-born calves. During the calving period, females may have hidden dependent calves (Clutton-Brock, Albon & Guinness, 1982) from the beginning of the period until about 10 days after the last female has calved. In order to take into this into account, if hinds were to be culled in this period it is suggested that a 10 day window either side of the period when 890% of the animals calve is used as a buffer zone to minimise the risk of shooting a female which may have a hidden dependent calf.

Combining all this information and looking at the distribution of birth dates, 80% of Scottish red deer open range populations will calve between mid-May and the end of June and woodland populations may calve slightly earlier. It is suggested that orphaning hidden calves will be avoided if adult females are not culled between 1st May and 14th July. This allows a 10-day period at the end of the main calving season to allow for new-born calves to start following the hind at which point they will be visible and the risk of accidental orphaning will be reduced. There will of course be a small number of late-born calves (about 10%) that will not be protected by this strategy but this will be close to zero by the end of August.

Fate of orphaned calves. The effect of orphaning on calves is not fully understood. Data from the RRDP demonstrated that orphaned calves have a lower probability of survival compared to non-orphaned calves. However, if calves are born late (approximately after 1st August then there is no difference in the probability of them surviving whether they are orphaned or not (Fig 13, RP28 Part C). This can be interpreted as indicating that orphaning has an impact on survival during and up to early August but it is less important than the effect of being born late in the season.

Calf dependency. There is no data on how dependent calves are on their mothers (either psychologically or physiologically). Calves may rely on their mothers in developing grazing behaviour and the habitat quality that the calf has access to may depend on the mother’s status in the dominance hierarchymay affect the habitat quality that the calf has access to (Clutton-Brock, Albon & Guinness, 1982). The only measure available that may indicate physiological dependence is lactation length. An analysis of the FES cull deer dataset indicates that lactation in red deer declines over the season in a similar way in most areas with 10% of hinds still expressing milk one year after birth except in Galloway where there were only 10% by the end of January. This suggests that many calves are still suckling throughout the current hind season although the decline in the proportion lactating confirms that many calves will have been weaned. The lactational status does not indicate how dependent that calf is on milk compared to its nutritional reliance on grazing. 

Roe deer

Calving period.

Sources of data There are two sources of calving period data for roe deer. 1) information on calving dates from the literature and 2) calving dates estimated from foetus data collected from culled females as part of the FES cull. 

From the literature, roe deer calving dates tend to be very similar between years within a population with 80% occurring within 20-30 days of the mean date. However, the mean date of calving can vary markedly between locations (from 11th May until 13th June; Linnell & Anderson 1998). Populations across Europe tend to calve earlier the closer to the Atlantic they are. The predicted calving period from the foetus data supplied by Forest Enterprise varied from 25th March 17th to April  (Fig 2a). Clearly this estimate is earlier than that found in the literature and may reflect the lack of data between March and calving time. However, the calving period was estimated to be around 23 days (for 80% of the animals to have calved) which is similar to the literature. In a more detailed analysis of three deer management units with the most data, the mean calving date was also estimated at a similar but early date of 15th April  (Fig 2b). The analysis demonstrated more variation within locations, compared to red deer in the length of foetuses and variation in the growth rate of foetuses between locations. This may be because the effect of twinning was not taken into account but equally may reflect differences between populations that are due to local habitat conditions. The estimated calving periods suggest that a period from end of March to end of June would cover the calving period for roe deer in Scotland.

Fate of orphaned kids There is no data on the survival of orphan kids. The best indication of the effect of orphaning should be taken from the limited data from red deer.

Kid dependency Analysis of lactation length indicated that there was considerable variation between locations in the proportion of hinds expressing milk and the rate of decline so that in some districts only 10% of females were expressing milk by late December (Inverness) whereas in other there were still 10% in late February (Buchan). This may reflect local variation in habitat quality which is affecting the females ability to lactate. The decline also varied between years in some areas so that in some years only 10% were expressing milk by mid November (Buchan in 2000) whereas in Galloway in 2003-04 there were still 10% in early March. Again this suggests that many kids are still suckling well into the current culling season. However, the lactational status does not indicate how dependent that kid is on milk compared its nutritional reliance on grazing. This analysis suggests that although roe deer lactation length varies, it is likely that kids may be dependent to some extent on this milk up the end of the current season although the decline in the proportion expressing milk confirms that many kids will have been weaned well before this. 

Sika deer

Calving period.

Sources of data There is very little data available for calving period in sika deer. It is generally accepted that calving in sika takes place at a similar time to red deer in May and June with some late born calves in July, August and even September. There is no data available on the birth weight or length of new-born sika calves. So, although we now have some data on foetus growth rates from foetus length measures in the FE deer database, it is not possible to estimate calving dates from this until more data is collected from new-born calves.

Fate of orphaned calves There is no data on the survival of orphaned sika calves. The best indication of the effect of orphaning should be taken from the limited data from red deer.

Calf dependency. Analysis of lactation dates indicated that the proportion expressing milk declines from around 60-80% down to around 10% between mid February and mid May. This analysis confirms that many hinds are still expressing milk in the hind season and calves may be dependent to some extent on this milk up to the end of the current season although the decline in the proportion lactating confirms that many calves will have been weaned. 

Fallow deer

Calving period.

Sources of data There is very little data available for calving period in fallow deer. It is generally accepted that calving in fallow takes place between mid-June and mid-July (Langbein & Putman (in Brown), 1992) which is a bit later than red, roe and sika. There are some reports of calving as late as November. There is no data available on the birth weight or length of new-born fallow calves. It is suggested that a minimum period when hidden calves may be at risk of orphaning is from 1st June until end of July.

Fate of orphaned fawns There is no data on the survival of orphaned fallow fawns. The best indication of the effect of orphaning should be taken from the limited data from red deer.

Calf dependency. Analysis of lactation length indicated that nearly 100% of adult female fallow deer are lactating at the start of the season and this declines so that only 10% are still expressing milk by mid March. Thus there are some fawns that are still suckling and therefore partially dependent on their mother for nutrition right the way through the current fallow season. However, the proportion declines rapidly over the season. 
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APPENDIX 1. Graphical presentations of calving dates.
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F1G. 1. The distribution of calving times (histograms) and cumulative sum plots of calving rate in each year.
Cumulative sum values for alternate days are shown and turning points, defining changes in calving rate, are
indicated by filled symbols @. Median calving dates in each year are indicated by v.




SEASONS: REVIEW PREVENTION OF DAMAGE IN CLOSED SEASONS FROM OTHER COUNTRIES AND THEIR REASONS FOR SEASONS (RP44)

Tomas Nilson and Martin Price (Centre for Mountain Studies)

The objectives of this desk study were:

1. To review how deer damage in the close season is dealt with in Europe / North America.

2. To identify the primary reasons behind the seasons in these countries, and on what basis or criteria they were set.
The control of deer damage in the close season differs within and between countries depending on local environmental, political, historical and cultural circumstances.  The report focuses on the control of deer damage in the close season, and the primary drivers in setting seasons in the following European countries, states of the USA, and Canadian provinces:

	1. Austria

2. Germany

3. Finland

4. Norway

5. Sweden
	6. Virginia (USA)

7. Missouri (USA)

8. Alberta (Canada)

9. British Columbia (Canada)



The main similarities across the countries, states and provinces considered are: a) the recognition that national and/or regional authorities must assume responsibility for deer management; b) the use of wildlife management units to facilitate improved deer management; c) a clear emphasis on the use of open season hunting as the main tool to successfully manage and sustain viable and healthy deer populations and, whether explicitly or implicitly, to minimise damage to crops and planted and natural forests, and numbers of vehicle accidents.  The close season is not the primary focus of policy and regulation.


Overall, deer are seen as a renewable natural resource, albeit one that needs to be properly managed, in all of the case studies; the main uses are seen as: a) hunting, and b) photography/viewing.  Arguably the appropriate management of deer populations can provide significant public and private revenue from licence fees, accommodation, and general provision of foods and other essentials for both consumptive and non-consumptive deer users.


Depending on the primary goals of game management and other authorities, as well as the expectations of the public, measures to minimise damage in the close season include fencing, reflectors, scare devices, habitat enhancement, the provision of alternative food sources through planting or feeding, and the hunting of problem animals.  Hunting of problem animals has to be authorised by the competent authority.


Preventative measures are given particular emphasis in Europe, where large sums of money are spent on fencing and awareness-raising campaigns to reduce the risk of deer damage.  In general, in the states and provinces considered from North America, there are few – if any – specific measures to minimise damage in the close season, though fencing and habitat enhancement are recognised as key elements of game management.  The maintenance of culturally-acceptable levels of deer populations (often including their increase), and the minimisation of vehicle accidents, tend to be the key issues.

SEASONS: REASONS BEHIND 1959 AND SUBSEQUENT LEGISLATION (RP45)


Hamish Trench, Bidwells


Interpretations presented in legislation

The criteria on which the 1959 and subsequent legislation is based cover the principal influences on, and impact of, deer populations. The debates provide a wide ranging discussion that reflect the conditions of each time, which inevitably vary over the 45 years since 1959. While the detailed implications of the criteria vary through time, their basic relevance remains in the categories of:

· Welfare

· Population management

· Economics

· Land-use impacts

It is clear from the Hansard reports of the debates that the principal concern which led to the creation of close seasons in 1959 was deer welfare and humanitarian grounds. Set in the broader context of declining red deer numbers at the time, the establishment of a close season for stags as well as hinds appears understandable. The resulting legislation provided for close seasons that were believed to protect the deer population, and minimise welfare problems such as killing pregnant hinds.  (Deer Commission for Scotland, 2004 and Lords Hansard, 1995)


During the debate of the 1950’s the meaning of deer welfare and the surrounding issues are not dissimilar to that today, protecting the health and wellbeing of the deer.  The 1959 report highlighted welfare concerns as hinds being killed in the latter part of their gestation or when they have dependent calves at foot.  Also the indiscriminate killing of beasts, particularly from poaching, leaving those wounded and maimed to suffer and die.  The 1995 Lords debate stated that in the late 1950’s for every stag and hind shot there were 2 or 3 others wounded or calves left to fend for themselves.  Welfare at the current time is not dissimilar with welfare relating to wounding deer and killing pregnant hinds or hinds with dependent offspring.  (Deer Commission for Scotland, 2004 and Lords Hansard, 1995).


While the cultural perception of welfare has not changed greatly since the 1950’s there may now be more research and scientific basis on which to develop the case.


The dates set for hinds related to the period during which welfare concerns would be minimised (late lactation/early pregnancy). The season for stags owes more to the economic value of stags being in good condition with trophy heads, and the belief that the population needed a level of protection. It also reflects the period during which stags are likely to be on high ground, creating the stalking experience sought by sportsmen. The stag season is thus based largely on cultural factors.


The 1966 Deer Close Seasons Order established close seasons for other deer species along the same principles as those established for red deer in 1959. 


The 1984 Deer Close Seasons Order was principally a response to poaching problems, and also took the opportunity to adjust the roe buck season in the light of management experience at the time.


The 1996 legislation resulted from a consultation exercise and debate that took into account the significant changes in deer management and wider land-uses since 1959. With regard to close seasons, the debate highlighted the continuing belief that female close seasons are necessary for welfare reasons. There was less discussion of male close seasons. There remained support for male seasons based on sporting objectives and cultural factors.

There was however, also recognition that present day population management objectives are constrained in some areas by the close season dates.


The resulting legislation balanced the views expressed by maintaining close seasons, with additional flexibility to vary dates by the Secretary of State, but introducing authorisation for out-of-season culling, to help deliver cull targets. 
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SEASONS: 'MENTAL WELL BEING' ISSUES (RP50)

Pete Goddard, Macaulay Institute

What we were asked to do

The Deer Commission for Scotland asked the Macaulay Institute to consider whether there is any scientific basis for deciding on the timing of culls for both sexes of deer, in relation to any potential mental welfare issues. 

How did we do it?

We reviewed the existing, peer-reviewed scientific literature that relates to animal welfare in a variety of animal species, to examine whether there is evidence of mental welfare issues for deer, caused by stalking.

What did we find out?

We found that while there is information available about the changes that animals experience as a result of ‘stress’, these changes relate to behaviour, physiology and immunology and there is very little information about the likely mental states of the animals that are associated with these changes. Understanding of mental states of animals may never be possible by direct measurement, meaning that inferences need to be drawn from other observations.


For example, while research on animal welfare may show that exposure to certain stressors may result in animals showing more alert or vigilant behaviour, or changes in aspects of their physiology, it is not clear how mental welfare may vary with these changes. It has been suggested that there may be situations where stalking results in a deterioration in mental welfare, such as when the killing of an individual leads to disruption of social groups or the starvation of a calf if a lactating female is killed or when the wounding of an individual is likely to lead to mental stress through pain. However, there is no scientific evidence to support or refute this suggestion.


A number of reports imply that disturbance to deer may occur as a result of stalking. However, there is no evidence (direct or indirect) to suggest that mental state has (or has not) been affected as a result.  Similarly, while it is known that certain seasonal changes occur in underlying hormonal and nutritional states, no evidence has been found to suggest that there are times of the year when deer are more, or less, sensitive to external stress.

What does this mean?

While it is likely that a number of factors will interact to affect the impact of potential stressors such as stalking on the mental state of deer, it is currently not possible to use scientific evidence to generate a precise recommendation for timing of stalking to minimise the impact on mental welfare. At the present time it would appear to be impossible to go beyond the use of currently-accepted welfare indices to inform the debate relating to the stalking of deer.  

SEASONS: RECREATIONAL ACCESS (RP53)

Hamish Trench, Bidwells
Currently, the male open seasons for each species coincide with the main summer access season, while the female open seasons lie within the winter months when access is reduced. 


Extension of male seasons into the winter months is unlikely to be significantly affected by, or impact on, recreational access. As the seasons already coincide with access during the summer months, the effects of an earlier extension should be manageable through an extension of established access management practices.


Extension of female seasons could be made to April with relatively little effects on or by recreational access. Earlier extension would bring the seasons back into the period of higher access use, and if overlapping with male seasons, may give rise to management difficulties.

Overall, a change to the deer seasons will not impact upon access. Rather, a change will require further development of current access management provisions by deer managers.
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Fig 2. a) Estimated calving dates for roe deer from Forest Enterprise Forest Districts showing the range of dates across Scotland. b) Estimated calving dates for roe deer in three deer management units (dmus) where there is most data (Black Isle, Morangie & Clashindarroch). The model predicts one calving period is valid for all three dmus. 








�


Fig 1 Calving periods for red deer a) Data from Rum (open range population), b) data from Scottish Red deer centre (deer farm). C) estimated calving [periods for Forest Enterprise Forest Districts with separate estimate for West Argyll suggesting that dates are later in that district. d) estimated dates for Inshriach forest and the adjacent Glenfeshie open range population suggesting that calving is later in the open range population 





�





Guinness et al., 1978
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