Gwynedd & Môn RIGS Group Site Record

	General
	Gwynedd & Môn

	Site Name: 

Denbigh Moors, Clwyd (Hiraethog)
	File Number:
0000

	Wales RIGS Number:


	Surveyed by:
J S Conway

	Grid Reference:

SH915597
	Date of visit:


	RIGS Category:
Science, Education
	Documentation prepared by:
J S Conway

	Earth Science Category:
Soil
	Documentation last revised:


	Network:
Soil
	Photographic record:


	Sub-network:

Weathering


	Date registered:

Owner: 
Planning Authority: 

	Unitary Authority:

	

	Site Nature:
EC. 
	

	
	

	
	

	
	

	
	


	RIGS Statement of Interest:

Site description:

Soil Type
Ironpan stagnopodzol (Hiraethog Series).
Location
Denbigh Moors, Clwyd - leave the A5 at Pentrefoelas on the A543 towards Denbigh, then turn northwards along a minor road signposted to Llyn Aled. Continue on for about 1.5km then park by Aled Isaf Reservoir (SH915597) and examine the soil anywhere along the roadside. The soil varies considerably and the photograph below is a composite of two variations. (Wilcocks Series stagnohumic gley and Crowdy Series peat are passed on the way to this site.)
Parent material
till derived largely from local Silurian shales.
Topography
Altitude 375m; slope 7 ;
Climate
rainfall 1310mm, FCD 272, AT0 1010, MDw 0mm MDp 0mm.
land use
Moorland vegetation heather (Calluna), bilberry (Vaccinium), rushes (Juncus) and grasses, Deschampsia and Nardus spp.), land use - rough grazing.
Profile description:

0-24
O
black peat, stoneless, many fine roots, abrupt, wavy boundary
24-33
Eag
light brownish-grey silty clay loam with few distinct mottles and streaks of organic matter in cracks. Massive structure, few roots, sharp irregular boundary.
33-34
Bf
thin ironpan with black top and reddish base, continuous, weakly cemented. Root mat on top.
34-60
Bs
bright orange-brown, silty clay loam, unmottled, moderately stony, massive structure. Thin, discontinuous ironpan in middle of horizon. clear irregular boundary.
60-80+
BC
yellowish-brown sandy silt loam, moderately stony, mainly shale fragments in finer matrix.
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	Geological setting/context:

Soil is formed by the interaction of five factors: parent material, position in the landscape, climate, natural vegetation and time.

Soil formation is a very slow process of physical, chemical and biological alteration of geological material - called parent material by soil scientists – including both hard rocks and the range of superficial deposits such as glacial debris, alluvium or wind-blown sand.  The wide variety of such materials [detailed in other RIGS sites] contributes to the variation in soil types throughout the region.  In some cases, restricted occurrence of some rock or sediment types means that some soils are particularly scarce in this area.

Position within the Landscape interacts with climate and vegetation,  and helps control water relationships.  Higher altitude often causes colder and wetter conditions than lowland sites.  Steeper slopes cause more water to run off the surface increasing erosion and reducing leaching.   

The wide variety of landscape elements, high mountains, upland plateau, rolling hills, coastal locations, lowlands and valleys create an enormous diversity of situations where soils may form differently.  Changes in landscape development also lead to changes in existing soils  –  e.g. the changes in sea level dominate the morphology and deposits of coastal areas creating new processes or directions of soil formation.

Climate, largely affected by position in the landscape is a key factor controlling rates of physical and chemical weathering, biological activity and the composition of the plant community, thereby adding to the diversity of soil formation.  Variations [daily or seasonal] in temperature and rainfall regimes have a marked effect also.

Natural Vegetation plays an important part in soil development due to the extraction of water and nutrients from deep in the soil and the return of organic debris to the surface: different plant communities have varying effects, e.g. deciduous trees have deep root systems drawing nutrients from depth and their leaves decompose readily to recycle nutrients and add humus to the soil whereas coniferous trees lead to acidification,  partly by locking up nutrients and partly due to the organic acids that cause podsolisation.  There is also considerable difference in soil biodiversity under different plant communities and land uses.

These three environmental factors interactively generate changes in the parent material that take time to develop fully.  The complex changes in climate and consequently in vegetation communities during and after the last glacial episode have driven soil forming processes in an erratic fashion, causing most to be in the early stages of development, and others to record multiple soil formation.  

Soils take considerable time to reach maturity, and almost certainly most of the soils we see are still adjusting to changes.  Deglaciation, about 14 000-10 000 years ago is recent in soil forming terms, whilst most saltmarsh areas have only formed in the last few hundred years.  Welsh soils are young by world-wide standards and these early stages of soil formation are vitally important for understanding the genesis of soil.

Human influences have taken over from natural factors in the last few hundred years: most of Wales is farmland, much of it rough grazing for sheep or beef cattle in the uplands but with considerable agricultural management in the lowlands, and even in the hill areas of Mid-Wales where vast areas have been “improved” with lime and fertilisers and now form rich sheep grazing pastures.

These agricultural practices, together with forestry, create entirely new environments and soil formation slowly begins to respond, destroying the natural soils and impacting on biodiversity and even landscape. 

RIGS soil sites are chosen to represent characteristic soils in natural or semi-natural condition as an important educational resource for schools and universities, but equally for farmers, land owners and even policy makers to appreciate their natural value to the landscape and character of the region, and also to conservation of biodiversity.

The following table sets out the 10 major soil groups and their indicative distribution in Wales together with a brief description of the dominant characteristic. Many of these major groups are subdivided into groups and subgroups which reflect variants on the basic definition and add detail such as texture or parentage. Each subgroup is further divided into soil series, defined as "similar profiles…under similar conditions .. on one parent material"  which usually have a geographical name suggesting where they were first mapped but, sadly, many of the original (Welsh) series names have been lost due to rationalisation. 

Code

Name

Area (%)

Description

1

terrestrial raw soils

<0.01 

in recently formed well-drained material with little or no soil formation

2

Raw Gley soils

0.21

in recently formed waterlogged material with little or no soil formation

3

Lithomorphic soils

2.21

in very shallow (<30cm) soils over rock, rubble or little-altered sediment

4

Pelosols

0.10

deeply cracking clay soils

5

Brown soils

30.22 

deep, well-drained fertile soils

6

Podsolic soils

32.30 

with a peaty surface layer and humus and / or iron-enriched subsoils.

7

Stagnogley soils

24.63

slowly permeable, seasonally waterlogged soils

8

Groundwater Gley soils

3.26

permeable, seasonally waterlogged soils affected by the groundwater table

9

Man-made soils

0.43

disturbed, restored or man-made soils

10

Peat soils 

3.28

more than 40cm of organic material that has remained wet to the surface (upland bogs)

Network context of the site:

This site is part of a network of sites representing the soil types present in North Wales, using the classification system devised by the then Soil Survey of England and Wales [Avery, 1980].  It is important that a complete network is preserved to illustrate the diversity of soils that underpins the species biodiversity and habitat diversity throughout North Wales. This site is a particularly well exposed example of a podsol illustrating the variable nature of a soil series, and also exhibiting landscape relationships with other upland soils. The importance of this site is that is was intensively studied and reported to an International Conference on Soil Micromorphology as a type locality.
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	PRACTICAL CONSIDERATIONS:

Accessibility: 

Denbigh Moors, Clwyd - leave the A5 at Pentrefoelas on the A543 towards Denbigh, then turn northwards along a minor road signposted to Llyn Aled. Continue on for about 1.5km then park by Aled Isaf Reservoir (SH915597) and examine the soil anywhere along the roadside. The road is accessible by cars, minibuses and small coaches. There is ample parking

Safety:

The normal safety precautions for working in roadside areas should be observed, but this is a fairly quiet country road with ample parking and a wide verge.

Conservation status: 




	OWNERSHIP/PLANNING CONTROL:

Owner/tenant:
Planning Authority:

Planning status/constraints and opportunities:

There are no known plans to develop or modify the area covered by this RIGS. 


	CONDITION, USE & MANAGEMENT:

Present use:

The site lies largely on moorland owned by XXX and used for rough grazing and recreation.  

Site condition:

The profile features are in good condition. 

Potential threats:

There are no perceived immediate threats. Engineering works, such as the construction of retaining walls have the potential to obscure critical deposits.

Site Management:

A close liaison should be maintained with the landowner(s) and local planning authority over all aspects of site management. The current status and condition of the profile features are satisfactory and no modifications are currently required. 


	SITE DEVELOPMENT:

Potential use (general public):

The site lies in a readily accessible area and is easily viewable at all times. The publication by Conway [2006] probably provides sufficient information for the general public to appreciate the features of the site.  

Potential use (educational):

This RIGS is one of the network published in Conway [2006] of sites easily accessible for school parties for general geographical education, but also for more detailed study by parties of students at A-level and above. 


	Other comments: 

This site and all others in the network are published on the RAC website and in a A4 booklet which has been issued to all schools in Wales as part of the WAG and CCW funded activities of Gwynedd and Mon RIGS group.  It is important that the sites remain available for study by school groups and others.
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