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The objective of the study was to explore the groundwater dependent 
ecosystems (GDTEs) in the GroundEco pilot area to increase knowledge on such 
ecosystems and their variability in Latvia and to test the joint EE-LV 
methodology for GDTE identification. 

In this case, vegetation was used as a proxy to identify GDTEs and to test the 
methodology. According to the methodology, vegetation (i.e. habitat) 
identification is the first step in both identification of GDTEs and in assessing 
their quality.

GroundEco pilot areas



Kazu leja, Latvian pilot area ~112 ha







Kazu leja 
in the 1920s, 
tufa mining

Photos from Rozenšteins, 
Lancmanis (1924)



Peat cutting – late 1930s to late 1960s

Photos from neighbouring and similar areas in the 1930s and 1940s



Recent history: the main ecosystem transformer + invasive alien species



Kazu leja, pilot area ~112 ha

 Habitat mapping using EU protected habitat 
identification manual for Latvia

 Vegetation sample plots (50 x 50 cm) in spring-fed 
habitats, located in transects, min. 3 plots per habitat 
patch, 99 in spring-related habitats

 Abiotic parameters: water pH in each sampling site, 
moisture, shading, presence of dead wood



Kazu leja, pilot area ~112 ha

Vegetation sample plot

 Habitat mapping using EU protected habitat 
identification manual for Latvia

 Vegetation sample plots (50 x 50 cm) in spring-fed 
habitats, located in transects, min. 3 plots per habitat 
patch, 99 spring-related plots

 Abiotic parameters: water pH in each sampling site, 
moisture, slope, shading, presence of dead wood



RESULTS OF VEGETATION SAMPLING

Petrifying springs with 
tufa formation (both 
natural and secondary)

Cl. Montio-Cardaminetea  
O. Montio-Cardaminetalia
All. Cratoneurion 
commutati
Typical communities of 
spring flushes with tufa 
formation

71 sample plots
50 vascular plant species
~35 bryophytes species
 

Rather large internal 
variety, specific flora, 
several highly specialized 
species occuring only in 
spring habitats!

Fens on the valley bottom 

? The phytosociological 
affiliation of is ambiguous

Cl. Phragmito-
Magnocaricetea
O. Magnocaricetalia
All. Magnocaricion
Potentillo-Caricetum rostratae 
community
Tall sedge community

28 sample plots
28 vascular plant species
3 bryophytes species

Species-poor community, 
Small variability, no highly 
specialized or rare species!

DCA ordination



Petrifying springs with tufa formation 
(both natural and secondary)

Typical species in Kazu leja

Palustriella commutata (dominates)
Palustriella decipiens
Plagiomnium undulatum
Rhizomnium punctatum
Brachytecium spp.
Cratoneuron filicinum
Cardamine amara
Poa palustris
Myosotis palustris
Epilobium parviflorum
Geranium robertianum
Mycellis muralis
….

Fens on the valley bottom 

Typical species in Kazu leja

Carex rostrata (dominates)
Epilobium palustre
Equisetum palustre
Naumburgia thyrsiflora
Calliergonella cuspidata
Calliergon cordifolium
Calliergon giganteum
...

No protected red list species were found in spring-fed habitats (flushes, fens). However, in 
this case their presence or absence is not the most important indicator of ecosystem 
value, rather than its vegetation composition, presence of specialist species and ecosystem 
functions.



RESULTS OF HABITAT MAPPING – TESTING THE JOINT 
EE-LV GDTE IDENTIFICATION METHODOLOGY

The protected habitat type 7220* Petrifying springs with tufa formation covers 2.3 ha (several patches)



Which habitats can be 
considered GDTEs according 
to EE-LV joint methodology?

YES NO

NO

YES NO



YES. This is considered habitat 
7220* Petrifying springs with tufa formation.
No doubt, this is GDTE.



NO. In Latvia, this is considered habitat 
7220* Petrifying springs with tufa formation 
(because valuable for several specialist 
species, especially mosses).
BUT not considered GDTE, because there is 
no longer active tufa precipitation.
Expert judgement is needed when using 
habitat maps to exclude such cases from 
GDTE map.



YES. Former tufa mining area with active tufa 
precipitation and vegetation characteristic for 
petrifying springs = 7220* habitat.
Considered GDTE.

NO. Former tufa mining area without active tufa 
precipitation, no plant species/communities 
characteristic for petrifying springs.
Not considered GDTE.



NO. Former peat cutting areas, drained and 
overgrown with forest or converted into 
waterbody. 
It might have been a fen or transition mire 
(GDTE) before peat cutting, but there is no 
longer active peat accumulation and the 
ecosystem is highly degraded, no evidence of 
self-regeneration.
In both cases not considered EU importance 
habitats and not (anymore) GDTEs.



NO? In a strict sense, according to the national 
interpretation it cannot be considered EU importance 
habitat type (neither 7220*, nor 7160 Mineral rich 
springs and spring fens, not 7230 Alkaline fens). 
Lack of characteristic species, pH 7.3–8.1, absence 
of calciphilous species. Secondary habitat (peat 
cutting in the past, drainage).
By nature, this fen should be considered GDTE, 
however, most probably it won’t be considered a 
protected habitat.
>>> In the future will be ignored in GDTE 
identification as “nothing”.



NO? A beaver affected former peat cutting 
area with spring discharges. 
Not considered a protected spring/mire habitat, 
characteristic species absent (due to recent 
beaver impact). However, the conditions are 
the same as in the other fen.
By nature, this fen should be considered 
GDTE, however, most probably it won’t be 
considered a protected habitat.



Main conclusions

GDTE identification is complicated. Even with agreed criteria, in the identification process expert 
decision is needed, because there are many exceptional cases.

There are some gaps, most probably, not all of them identified in GroundEco pilot areas. It means 
that some ecosystems which are GDTEs by nature, will be ignored in GDTE mapping. However, 
these are proportionally small areas (maybe not?).

It seems that a highly damaged or even destroyed GDTE needs time to be considered GDTE again. 
In exceptional cases, it is possible – when GDTE is recovering or can be restored.

2019Late 1980s or early 1990s, photo by M. Salna.



Thanks for attention!
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