Bryophyte Habitats Survey
Frequently Asked Questions

1.  Do I have to record ten quadrats in each microhabitat that I survey?
No, you can stop after completing fewer quadrats if you feel you have adequately sampled the available variation within the microhabitat. This is hard to judge in the field, but if you are recording similar coverages of the same group of species in successive quadrats and values for the environmental factors are also not varying greatly, then there may be little point in recording further replicates. To investigate correlations between the cover abundances of individual species and the environmental variables, we will mostly base our analyses on the information provided by the individual quadrats. For this, it is not essential that the sample provides an exact ‘snapshot’ of the overall situation in the habitat. On the other hand, to produce a classification of bryophyte assemblages, there will be advantages (less ‘noise’, more inter-specific linkages) in using the average cover values of the species in each sampled microhabitat (=field card) as the basic data. In this case, a higher degree of replication will ensure a more accurate snapshot of each site and thereby reduce noise in the total dataset.
2.  Should I record a quadrat if it contains no bryophytes?

You may occasionally do this and indeed it is a natural result of adopting an element of randomness in your sampling. Obviously a whole microhabitat without bryophytes will provide no positive information and should be avoided. To explore correlations between bryophyte cover values and environmental variables we need a wide range of values of both, from low to high. Commonly each species in a microhabitat sample will be absent in particular quadrats and in our analyses of the data these cases will be treated as zero occurrences of the species that were present elsewhere in that sample (but probably not of species present only in other samples). A quadrat with no bryophyte species is one where all the absences coincide and arguably it has equal value to any other, in this case representing a combination of conditions where no bryophytes thrive. Even for computing habitat profiles of species, the ‘zero’ quadrats yielded by random sampling have a place in building accurate estimates of average abundance in each habitat.
3.  Can the total percentage cover of bryophytes or of bryophytes-plus-vascular plants-and-lichens exceed 100%?
Yes, to both questions. This is because plants are commonly dispersed in separate layers, one above the other (i.e. stratified). Each stratum must survive with lower light intensities than the one(s) above. Some bryophytes can tolerate exceptionally low light intensities. Some recorders find it useful to estimate total bryophyte cover first and then to use this figure to help apportion the covers of individual species in the quadrat. Please be sensitive to the possibility that you may overlook stratified canopies of the different species present  if you do this.
4. May I write down the predominant developmental stage of the sporophytes separately for each quadrat studied?

Yes. The instructions on the back of the field card do not require this because it was judged that there is insufficient space in one small box to write down up to ten separate letters. Data collected in this way is actually preferable, if you can write small but clearly, and if you are recording fewer than ten quadrats.
4.  Are communities on soil and bark the only situations where I need to collect samples for pH determination?

No. Wherever possible, soil samples should also be collected from rock surfaces and masonry. Usually a small teaspoon-full of skeletal soil can be obtained from rock crevices, from beneath cushions and wefts, or, failing that, from the same habitat near to the quadrat. In addition, when sampling decaying logs, wood samples may be taken using the scraper technique normally employed for shaving bark from living trees. 
5.  Can the bulked soil samples collected for pH determination also be used for assessing soil texture?

Yes. Arguably, the structure of the surface soil sample is far more relevant to the bryophytes than the deeper soil. However, the surface soil is generally enriched with humus which will modify its properties, e.g. making it seem to have a higher silt content than it actually has.
6.  I am having difficulty with the definition of ‘litter’ and ‘bare surface’, both of which have to be estimated for each quadrat. How do I tell the difference between litter and soil?

This is one of those distinctions that can be straightforward in most situations but occasionally is ambiguous. Any dead plant matter can be defined as ‘litter’ but very recently-fallen leaves that haven’t yet reached their final resting place and started to decompose or compact can probably be excluded and picked off the surface (more difficult if you record in autumn). The litter layer is normally the upper stratum of any natural soil so it is understandable that problems arise, e. g. in heathland there is often a substantial litter layer merging into the peat. Even so, it is often possible to distinguish between a peat surface and, for instance, a fresh scattering of spent heather flowers as I found recently. If you are really confused, count everything that is not vegetated as ‘bare surface’ and add a note on the edge of the field card that litter has been lumped with it (leave the litter cell blank). When we were evolving the field recording protocol some recorders felt strongly that we should include ‘litter’ mainly on the basis of the ‘trash’ category used in the earlier SBAL survey, the trash referring to remnants of the harvested arable crop. Some bryophytes (e.g. Brachythecium rutabulum) are believed to specialise in exploiting the nutrient content of litter, so it is worth persisting with this information wherever the distinction is clear to test the ‘litter species’ hypothesis.

7.  The field card asks for an estimate of % cover of lichens in each quadrat. Should I include the less conspicuous crustose lichens on stone and bark, or only ‘macrolichens’ that appear to be competing with the bryophytes present? 

Many of us have experienced difficulty with this matter, and the answer is not always straightforward. In most cases crustose lichens can be disregarded, but if you notice one or more species (e.g. some Ochrolechia spp.) over-growing bryophytes, then at least those ones should be included in the total lichen cover and perhaps named in the ‘Description of microhabitat’ box (I always list the main associates of the bryophytes in this section) on the field card. Normally foliose and fruticose lichens should be included in the total as they have the potential to vie with the bryophytes for space. I have, on occasion omitted the latter when the lichens have been growing on the rock surface and the bryophytes only in rock crevices; however, on reflection, I think I was wrong to do so.

8.  I am having difficulty in assigning quadrats in steep broadleaf woodland a shade index value, should I score these as 4, 5 or 6?

Normally, in broadleaf (deciduous) woodland on level ground and unshaded by topographic features, a 4 is appropriate as some direct sunlight is received in summer as sunflecks and in winter/spring the illumination may be nearly as great as outside the wood. However, some positions, such as in the woodland edge, may receive longer periods of direct sunlight and deserve a 3 or even a 2 on rare occasions. This is even more likely to apply if the woodland slopes steeply to the south. Don’t forget that you are free to use halves if the situation falls between two categories (e.g. 3.5). On steep north-facing slopes, or where a hill or cliff intercepts all direct sunlight, then the exposure to light will be even lower than 5 (permanently shaded from direct sunlight but otherwise open to sky) but perhaps not the ‘deep woodland shade’ of category 6 (as in a spruce plantation). For these situations a score of 5.5 is recommended. If it was possible to re-invent the shade scale, it would perhaps be worth making this a separate category but we must now persist with the 7-point scale for consistency. It is always useful to make a note of general site features such as direction of slope (which may not be the same as for individual quadrats) under ‘Description of microhabitat’ on the field card.
9.  How do I record average sward height in different situations?

Sward height refers to the total vegetation present, not just the bryophyte component. It is included to give an indication of the light-intercepting capabilities of the community as a whole and therefore of the likely ‘competitive pressure’ on any species present, especially the minor components which may occupy relatively shaded niches even where the canopy formers are strongly illuminated. For instance, in heathland it would be the average height of the main sunlight-intercepting heather canopy. The main exception is when sampling woodland ground flora; canopy height here refers to the depth of the ground layer not the tree canopy! Herbaceous canopies, like those of bracken stands or nettles, are seasonal. If you sample in winter it is not necessary to estimate the height in summer but mention it in the description of microhabitat. One useful way of imagining average sward height is as the height above the ground (or rock or bark) surface of the central point of a quadrat-sized rectangle of card or thin board lowered onto and supported by the vegetation. Use your soil depth probe and ruler to estimate the height of this imagined point (in millimetres). Recorders appear to have most difficulty when an otherwise bare surface supports a few sparse bryophyte cushions. In such cases, try laying a ruler along the centre line and estimate the height of its centre above the surface, or else make a sensible estimate. For epiphytes growing on bark, or epiliths on rock, the same principles apply except it is the average height perpendicular to the bark or rock surface. In shallow water communities try to estimate the average thickness of the green living layer. Use a similar approach in Sphagnum mires.
10. What is the best procedure to adopt when measuring average soil depth?

I routinely make five depth measurements in each quadrat using a 30-cm probe and calculate their average. The probe is inserted perpendicularly in the centre of the quadrat and at points approximately midway between the centre and each corner. Run your thumb and fingers down to ground level when the probe will go in no further, withdraw it from the ground (without fingers slipping) and measure the depth using a normal ruler. I write the five values down one above the other at the bottom of the field card below the appropriate column and calculate the averages later. The depth scale ranges from zero to 250 mm. When writing down the data I use the ‘greater than’ symbol (>) as an abbreviation for ‘>250’. Although it results in a truncated numerical scale, use ‘251’ in place of ‘>250’ when calculating average soil depth. Thus an average soil depth of ‘251’ is the maximum possible (we will probably split the range into a number of intervals rather than using it as a continuous variate). When entering soil or water depths, or trunk or branch girths, please ring around the appropriate words in the definition cell to make it abundantly clear what your figures represent (see example completed field card).
Please address further queries about the Bryophyte Habitats Survey to Jeff Bates (j.bates@imperial.ac.uk).
