Baseline study (baseline survey and grazing study)

This material is an excerpt from MOUNTFORD J.O., POP O.G., PATRIQUIN D. &. TREWEEK J.R., 2006: Biological survey for Piatra Craiului National Park. An intermediate review and assessment, In. Pop O.G. Research in Piatra Craiului National Park, vol. II, Ed. Universitatii Transilvania Brasov.
Initial status (before the project start);

Prior to 2000, ecological and biodiversity research in Piatra Craiului was largely focussed on restricted study areas or on particular taxa. Although these studies were often of exceptional value and quality, it was most difficult to relate such information spatially to the different parts of the park in such a way that would be useful in informing the management planning for nature protection. 

The survey methodology advocated by Patriquin et al. (2000) (in: Patriquin, D., Treweek, J.R., Petruskevich, I. and Mountford, J.O. (2000). Baseline survey designs for Retezat National Park, Piatra Craiului Natural Park and Vanatori Neamţ Forest Park: Operational Manual. Komex/CEH final report to Romanian Biodiversity Conservation Management Project) sought to provide precisely this complete, broad-scale coverage of Piatra Craiului. Such coverage could but be at a less detailed level than the existing site-specific studies, but would provide a context that allowed the different parts of the park to be objectively assessed, with a view to effective biodiversity protection, visitor management and liaison with all stakeholders, particularly the villages and farmers within and bordering the park. Thus, the central aim of the survey reported here was the creation of a rigorous and geographically comprehensive baseline for those biota that were present in the park, their abundance and distribution, and the composition of communities. Armed with such a baseline, the park administration can plan management and monitor change, whether that is natural, resulting from management or from factors out with the powers of the administration (e.g. global climate change).

Activities completed;

I  At the start of the project, the published literature on Carpathian habitats in România was reviewed by Komex, CEH and the park authorities. During 2000 all relevant literature documenting the biodiversity and the status of natural resources was documented by the park administration, and the original documents or copies were purchased and placed in the Piatra Craiului National Park library for future use and reference. From these sources, interim species lists was derived that identified species recorded in Piatra Craiului, and especially those taxa with some designated status in România or internationally i.e. endemic, protected or exploited economically through hunting, harvesting etc (Government of România 2000).  Attempts were also made to distinguish species that were ecologically important in the park. This preliminary checklist was augmented with information on the habitat requirements of the species (e.g. Ellenberg 1988).  The park biologist and research team compiled a register of the known habitats in Piatra Craiului, which was systematically related to the EUNIS habitat classification, thus providing a consistent international system within which the Romanian examples could.

II  For Piatra Craiului, the preliminary base map was constructed using the 1:25,000 topographic map. The habitats were classified using the EUNIS system. Of these, nine major habitat types were selected for particular attention in the survey: Grasslands (Cynosurion) used as hay fields, placed usually at the base of the mountain [E2]; Alpine and subalpine pastures (Potentillo-Nardion, Seslerion etc) [E4.3, E4.4]; Alpine area (rocky faces, patches of alpine grasslands, alpine shrubs etc) [F2.2, F2.3, E4, etc]; Calcareous scree slopes [H2.4]; Fagus sylvatica forest [G1.6]; Mixed Fagus-coniferous forests [G4.6]; Picea abies forests [G3.1]; Dwarf pine (Pinus mugo) scrubs [F2.4]; Gorges, canyons.

The survey of watercourses and caves (both invertebrates and bats) were treated separately. 

Following the examination of aerial photographs and other habitat information, the resultant 1:25,000 provisional base map was annotated with different colours corresponding to these nine habitat types.

III The baseline survey used the stratified random sampling approach according to habitat type, exactly as advocated and described by the Operational Manual (Patriquin et al. 2000) i.e. based upon a regular grid of 1km, with each 1km2 cell subdivided into four 25ha square sub-cells. Through random number and letter generation, 60 sample-plots were checked for accessibility, and to ensure coverage of all relevant habitat types. In addition to the core stratified random sample of 60, further plots were targeted more subjectively within those areas of the park that were already known to hold important biodiversity or habitats and which had not been adequately covered by randomly selected sample plots. All the selected sample plots were marked on the base map.  Not all biological groups were surveyed within such sample plots. For both birds and butterflies, a transect approach was used, an alternative suggested in the Operational Manual.

4. The following biological groups were studied according to Operational Manual.  The studies were performed by scientists working as volunteers. We will present further the main results for each group compared with the initial status of knowledges. 

Birds

· Compilation of the bird list: A total number of 110 bird species were recorded, including 50 species new for the park’s area;

· Identification of the major breeding sites: New breeding sites for some bird species were discovered along with the confirmation of known breeding places for other species.

· Identification of key bird areas: Important areas with high species concentrations and diversity were discovered and characterised i.e. based upon species abundance and distribution.

· Electronic database.

Vegetation and higher plants

· Compilation of the higher plant species list: 1186 taxa (1063 species and 123 subspecies). 

· 99 new plant taxa for the Piatra Craiului Park: 79 species 16 subspecies, 3 varieties and one hybrid.

· One new plant species was discovered for the Romanian flora: Woodsia pulchella Bertol. (W. glabella ssp. pulchella);
· Careful review of earlier papers on the Piatra Craiului Massif revealed 10 taxa that subsequent work has shown do not actually grow in România. These errors were identified and removed from the list .
· From the results of the survey, the “Red List of Higher Plants in Piatra Craiului National Park” was created.

· Identification and mapping of the major “hotspots” for important plant species: Examination of the abundance and distribution of scarce and rare species revealed new “hotspots” within the park as well as confirming the continued existence of hotspots known from the literature;

· Identification of areas with high species richness and diversity;

· Habitat mapping based on vegetation cover;
· Electronic database (under construction).
Ungulate browse and pellet counts

· Data about the relative distribution of each ungulate species in each habitat type;

· Data comparing actual density estimates of available browse shrub species (for each habitat type) with the relative use of these browse shrubs;

· Identifying the preferred habitats for the ungulate species;

· Electronic database.

Small mammals

· Creating the small mammal list: A total of 25 small mammal species were recorded;

· Identification of the preferred habitats for the species within this list;

· Identification of those areas with high concentrations of small mammal species (based on species abundance and distribution);

· Electronic database.

Winter tracking survey
· Identifying areas with high species concentration based on species abundance and distribution;

· Obtaining data on habitat-use during the critical winter period by small prey species, ungulates and large carnivores;

· Electronic database.

Invertebrates survey

· Creation of a more comprehensive species list for invertebrates;

· Identification of new species for both the park and for România. Piatra Craiului had previously received rather few studies of invertebrates, and thus it was not surprising that so many of the species recorded were apparently new for the area;

· Identification of the preferred habitats for some important species;

· Identification of areas with high species richness and diversity;

· Electronic database.

Amphibians and reptiles

· Compilation of the reptile and amphibian list: eight species of amphibian and seven species of reptiles were recorded;

· Three amphibians and one reptile species were recorded in the Piatra Craiului massif for the first time. Of these, the most important record was that of Triturus montandoni, the confirmation of whose presence here filled an apparent “gap” in the known distribution of this Carpathian endemic;

· Identification of major breeding places for herpetofauna;

· Identification of areas with high species richness and diversity;

· Electronic database.

Watercourses survey

· Fish survey: The fish were caught by hand-net or by hand, and four species were recorded, of which one, Orthrias barbatulus, was noted for the first time in Piatra Craiului during this survey; 

· Invertebrates survey was focused on the identification of the indicator species, which provided usefull data about the water pollution, as well as on the completion of the fauna list. 

Additional Components of the Baseline Survey

Caves and forests bats

· A list of bat species for Piatra Craiului: 21 bat species were identified, the majority of which had not previously been recorded in the area;

· Bat roosts were only recorded in four caves;

· Identification of areas with high species richness and diversity;

· Electronic database.

Lower plants

Mosses:

· Compilation of the bryophyte list for the park: 227 taxa were recorded.

· New species for the park: 17 Hepaticae and 66 Musci had not been recorded previously;
· Identification and mapping of the major hotspots for protected bryophyte species: Based upon species abundance and distribution, both new hotspots were discovered and those cited in the literature were confirmed;

· Identification of areas with high species richness and diversity;

· Electronic database.
Lichens:

· Compilation of the lichen list for the park: 240 species are known to occur.

· Identifying areas with high species diversity and richness.

· Electronic database.
Mushrooms:

· Compilation of the macromycetes list for the park:  420 species were recorded.

· Identification and mapping of the major hotspots for macromycetes based upon species abundance and distribution.

· Field observations on stumps and logs of fallen trees showed previous strong infections with root fungi.  About 70% of the trees were recorded with root rot (the majority with medium to strong intensity).  Wound rot also occurred on almost a quarter of the trees.  Relatively few trees remain unaffected by wood destroying fungi.

· Electronic database.
Ethnobotanical survey

· This study showed that, amonrtg local villagers, knowledge and use of herbal medicine for the treatment of various ailments is still a major part of their life and culture, even if some knowledge referring to a few plant species uses was almost lost.

· Based upon this (admittedly anecdotal) survey with no rigorous population monitoring, harvesting of medicinal, aromatic and magical plants by the local people was not considered to be a threat to biodiversity.

· Among the 66 species mentioned by local people, medicinal properties were given for 56 plants, use as food for 21, use as dyes for 9 and ceremonial utilisation for 11 species.  Interviewees recognised 46 plant species from 66.

· Some data regarding medicinal plant-rich sites on park territory were obtained.

Conclusions from the survey and recommendations for the future
The output of the surveys to date should be assessed and judged in the context of what the baseline survey was designed to achieve. The fundamental goal was to create a framework that would allow sensible, well-informed conservation management in Piatra Craiului, and indeed be applicable in protected areas throughout România. To achieve that information gathered in the Piatra Craiului surveys had to be representative and rigorous, so that real trends and patterns could be distinguished from mere artefacts of the sampling, such as locating survey points along frequented trails. Without such a rigorous approach, anthropogenic influence or marked local factors may confuse the results and the Park Administration will not have the information it needs to make the right choices.

Certain elements of the baseline survey have been conducted in a statistically rigorous manner, not only using stratified random sampling to distribute the sample plots but also meticulous quantitative techniques.  

Final status;

Almost all the results of the Baseline survey have been published by the authors in a book  entitled Research in Piatra Craiului National Park (vol. I, II, III) edited by the Park’s Administration.

Grazing study

Initial status (before the project start);

There was no study regarding the influence of the human disturbance on biodiversity. This fact makes impossible the adequate management measures for proper biodiversity conservation.

Activities completed;
The aim of the study was to evaluate the grazing pressure on the pastures in the park and recommend some management measures to be followed by the Park Administration in order to achieve the main goal of biodiversity conservation. The study was conducted from June-August 2000 and covered seven pastures with a total area of 378.3 ha. Soil samples were harvested in each pasture to a depth of 0-15cm, and analysed according to the current methodology adopted by ICPA-Bucharest. In order to calculate the productivity of the pastures in terms of pastoral value (PV), an indirect method was used based on the floristic composition of the meadow and the feeding value indices (FI) for every species that grew there. In each pasture, the herbaceous vegetation was recorded in a 100m2 area including a floristic list, abundance of each species using the Klapp-Ellenberg percentage method and relative biomass frequency (participation in the sward).

As a preliminary, data were collected from the mayoral lists on the agreed flock sizes from each community for each studied pasture.  To obtain the actual number of sheep and cattle in the pastures, the animals present were counted and the total compared with that obtained from mayoral lists.

Outputs

Based upon floristic sampling using a percentage geobotanical method and analysed using the CEMAGREF approach for the Alps and the Pyrenees (Jouglett et al. 1992), four major pasture types were identified on the calcareous substrate: Festuca boreal pastures, Festuca and Nardus boreal pastures, Nardus boreal pastures and Nardus alpine pastures.

The results of the study showed that the livestock numbers present in 2000 were 2-3 times greater than the pasture capacity.

Limitation of livestock numbers appeared to be an urgent management measure, together with action to maintain pasture biodiversity according to Park policy via control of improvements to pasture quality (sheep and cattle folding; weeds and bushes eradication).

Large carnivores corridors

Initial status (before the project start):

There were no data regarding the movement routes of large carnivores (bears, wolves and lynx) between Piatra Craiului and Bucegi Mountains, and an assessment of human impacts on these movements.

Activities completed:

The study was focused on the identification of the movement routes of large carnivores (bears, wolves and lynx) between Piatra Craiului and Bucegi Mountains, and an assessment of human impacts on these movements. The first (field study) phase measured movements through radiotelemetry and snow tracking. The factors that influenced movements were assessed, together with periodicity of the movements and any interactions with human activities. The habitats were evaluated using the principles of the habitat suitability key diagnosis for wolves, bears and lynx developed by the Forest Research and Management Institute.  Green corridors for large carnivores were identified by correlating the field analysis and thematic maps of the area, by digitising and GIS processing (ArcInfo and ArcView) of the land use and hunting-zone maps for the area, and incorporation of information from the Corine Land Cover Map. The thematic maps contained information on forests, land-use categories, relief, rivers, roads and human settlements.

Outputs:

Three main corridors were identified.

The main threats were identified: landscape fragmentation and increasing traffic on the Braşov–Piteşti national road.

Implementation of local land use management plans in accordance with biodiversity conservation principles appears a vital management measure to preserve the three corridors for the future.

