Recreatibility

A question which is commonly raised by ecologists regarding habitat creation projects is, “is a habitat truly being recreated or is the product simply a good facsimile?”  The answer lies in the level of scrutiny applied to the results.  For example it is possible to replicate grassland plant communities with proprietary seed mixes but closer examination of the soil would be likely to reveal entirely different microbial communities from a natural system.  The same considerations apply to all habitat types.  The complex interactions of species found in natural systems can only develop over time.  The significance of resemblance to a natural system will depend on the whether the habitat is being developed as a replica system or in order to provide a resource for a particular species.

Potential

The final factor which must be considered in the Nature Conservation Review Approach, on the strength of survey and research findings, is the potential of the site.  It has already been stated that most habitat types in Scotland, if left alone, would progress to woodland.  This is certainly true of the land below about 700m, the natural tree line.  The potential of a habitat could vary greatly with the level of intervention by man.  An ecologist must assess a site in terms of the degree of management intervention necessary to achieve set objectives.  In the development context the ecologist must consider proposed changes and determine whether a habitat is sustainable with good management once those changes have been effected.  Once the implications have been considered the acceptability of the proposals can be determined.  The pond at Dougalston Golf Club, for instance, will progress to dry land without management, thus intervention is necessary to retain the existing habitat.  On the other hand, the woodland planting at Minto will require intervention to ensure it develops into valuable and diverse habitat.
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Figure 12 New woodland planting at Minto Golf Club

LANDSCAPE ECOLOGY

Recent years have seen the emergence of the discipline of Landscape Ecology, which in essence specialises in the study of ecological resources on a large scale, emphasising relationships between distribution patterns and ecological processes.  The terms and concepts which it has developed have proved to be particularly effective in describing golf course sites, which by definition cover tens of hectares.  The most recurrent terms which are mentioned are patches, edges, and corridors.  The terms apply not only to the arrangement of habitats but also the perceived interrelationships.  Examples of how the terms apply in a golf course situation are shown in Figures 12 and 13.

Patches

Patches are vegetational elements (for example woodland, heathland, or unimproved grassland) which show a degree of isolation analogous to islands.  They can be the result of human activity where clearance, planting or introduction has taken place or they may be the result of local natural changes.  The significance of patches is assessed in terms of the number, size and location.  Patches may be numerous or single, as large as a forest or as small as a single tree and by virtue of their location be beneficial or deleterious.  Size can affect the ecology of patches in that the larger the patch the smaller the amount of edge in proportion to size and equally the greater the amount of interior habitat.  There will be larger populations of species associated with the habitat type if it is bigger.  In contrast, if it is smaller or fragmented there will be more edge species which will probably be of lower ecological value.  Larger patches are likely to exhibit greater habitat diversity.  Species are less likely to become extinct in larger patches.  Large patches of natural vegetation can be of great ecological value because of the landscape continuity they provide.  Smaller patches can be of value as they can resist transfer of disease or unwanted elements.  Small patches can also act as stepping stones permitting movement of species within the landscape. (See Figure 13).
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The number of patches will influence the viability of species.  One patch will probably exhibit low genetic diversity with a tendency to develop genetic homogeneity - more than one patch increases the chances of gene pool diversity.  In some cases the viability of the population of a species may depend on a number of patches and it is possible that the removal of one patch may be enough to undermine the viability of the local population.  In instances such as this a detailed knowledge of the ecology of individual species is important.
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Figure 14 Number of patches and species diversity (after Dramstad, Olson, and Forman 1996)
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The issue of location is more straightforward.  Patches which are closer together are more valuable than an isolated one.  Those patches which are strategically placed in respect to other patches are also of greater value.  For instance, one specific area of woodland on a new site may be more important to retain than others, which could in turn influence the design of the layout of holes.

Figure 15 Proximity and species diversity (after Dramstad, Olson, and Forman 1996)
Edges

Edge has been mentioned earlier but it merits more attention in the context of ecological fragmentation.  Edges are areas of interaction between adjacent habitats and vegetation types.  The nature of the interactions can depend on the form of the edge in terms of structure and layout.  The more diverse an edge the greater its species diversity.  Complexity of an edge structure will affect the way in which it works.  A straight edge will promote parallel movement of species whereas a more convoluted edge will promote perpendicular movement.  A softer convoluted edge will support more species as a consequence of the greater intermixing of two habitat types and the greater provision for territories (see woodland in Figure 12).  Edges can have a value as a form of protection of valuable patches or habitats, very often these will be referred to as buffer zones.
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Figure 16 Edge form, species diversity and species movement (after Dramstad, et al,1996) 
Fig17 Woodland edge with bracken and bluebells.  Loch Lomond Golf Course, Luss.

Corridors

Corridors are perhaps the most familiar ecological components to the layman.  Many ecologists believe that they are extremely valuable because of the increasing fragmentation of the landscape in that they provide links between fragmented resources.  It is also recognised that they can also cause fragmentation of the landscape.  The most important characteristics of corridors are width and connectivity.  Gaps in a corridor will affect its function and the greater the gap the more species 

affected.  Structural and species diversity may affect the connectivity but may increase the habitat opportunity.  (The woodland and heathland in Figures 12 and 13 show examples of how important corridors can be retained and enhanced on golf courses).

In the urbanised parts of Scotland’s central belt, golf courses constitute a particularly significant proportion of the network of wildlife corridors at both local and regional scales.  Their role in this regard has been recognised by their inclusion in urban wildlife strategies in several cities including Edinburgh, Dundee, and Aberdeen.
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WEIGHT OF LINE INDICATES NUMBER OF SPECIES

Figure 18 Connectivity of corridor (after Dramstad, Olson, and Forman 1996)
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Fig19 Birch woodland between fairways forming wildlife corridors.  Boat of Garten, Highland.

Interrelationships

The overall consideration of the interrelationships between patches, the effects of edges and the role of corridors is bound up in the consideration of scale and pattern.  The pattern of resources is their configuration in plan relating to connectivity and fragmentation.  The scale relates to the degree of separation between elements and the level of scrutiny.  Resources may be regarded as fragmented if examined closely but larger scale consideration may consider the resource as intact habitat.  It is in matters such as this that professional judgement is important.

Management

The evaluation of habitats and species as discussed so far has addressed those factors which an ecologist must consider as a consequence of survey and research.  The mention of management of habitats and the role of human activity brings in another dimension.  The evaluation will be made in the context of a proposal for golf course development.  We have already seen how management for conservation can be very similar to management for quality in golf courses.  A prudent ecologist will understand that development of a golf course involves an investment of time and money to make it work.  From a conservation standpoint this investment can be harnessed to protect or develop the conservation value of habitats.  Very often sites of ecological value are in transition through natural succession (Figure 10), and without the investment of time and money they may degrade to a less valued habitat type.  All too often no resources are available to prevent this from happening but where golf course development is proposed the resources can be made available and planning achieved whereby the conservation and golf interests can develop in parallel.  In other words development is not necessarily negative but may be, and often is, very positive, presenting opportunities for nature conservation which otherwise may only have been dreamt of. 
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Figure 20 Ecological succession

The recognition of opportunities for nature conservation has increased in the last two decades because of our greater understanding of ecological processes.  Today we have more idea of what will happen in any set of circumstances if we interfere with plant communities.  In addition we have more of an understanding of the consequences in the animal populations.  This is not always a good thing.  Conservation practice has learnt to implement the growing knowledge in the field of habitat creation.  Today we can look at semi-natural or natural habitats and set about recreating them in other locations.

Newly created habitats may closely resemble the originals but it must be remembered that they are only facsimiles.  The newly created systems can only become equivalent to the originals with time.  It will depend on the system as to how  long this might take.  A pasture may be developed in 50 years, a fully mature woodland may take 500 years, and a raised bog may take 5000 years.  Without time the habitat is not a substitute for the original.  To the uninitiated observer it may seem that the two are the same and the question may then be asked, ‘why is this so valuable when you can easily make a new one? 

The preceding material has shown that conservation involves careful, informed management.  It cannot be stressed enough that management is not an add-on to the process of design.  Too many practitioners believe that only when planning and design have been resolved is it then possible to set down a management plan.  This is not recommended.  On the contrary, the development process should be regarded as one of continual refinement of a sound basic concept, with management an integral factor, given equal weighting with planning and design.  Management requirements will have a bearing on planning and design provisions and equally the design proposals will determine the nature of the management.  Little is achieved, and some time wasted, if design proposals are formulated and then found not to work in management terms.  It is only by implementation of careful management that designs are effected and the aims achieved.

The criteria outlined in this Section influence not just to the nature conservation interest of a course, but also its golfing challenge and the quality of its landscape. Playing golf affords the opportunity of coming into contact with nature that many of us will have little other time for.  The chance encounter with wild birds and animals can be as much a topic for conversation in the club house as the putt which lips out, or the 300 yard drive.  Thoughtful habitat planning and management based on thorough ecological evaluation can ultimately greatly enrich the golfing experience.

Table 2 
Checklist of Habitat Evaluation

	STAGE / TASK
	FACTORS TO BE CONSIDERED

	STATUS
	All statutory and non-statutory nature conservation designations which apply to the site.

	HABITAT COMPLEMENT


	Information derived from Phase 1 Survey.

	SIZE
	Size of different habitats present in relation to viability of populations.

	DIVERSITY
	Ecological value in relation to number of species present and type of habitat.

	NATURALNESS
	Naturalness of habitats as evident from degree of modification in structure and species composition.

	RARITY
	Rarity of species and habitat at local, national and international level as appropriate. 

	FRAGILITY


	Sensitivity of habitats and species to external and internal environmental change.

	TYPICALNESS


	Habitat typicalness is assessed in relation to its representativeness of what is found elsewhere and how illustrative it is of the overall resource. 

	RECREATIBILITY


	How easy is it to recreate the habitat in terms of time required and ultimate success.

	CONTINUITY


	Changes in habitat over time where historical record available.

	POTENTIAL


	Habitat succession in relation to management intervention (existing or proposed under development).


Figure 13 Patches as stepping stones (after Dramstad, Olson, and Forman 1996)  
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