[image: image1.png]This column
deals with

old and new
TECHNIQUES,
including
laboratory and
field investiga-
tions, and their
applications.
In this issue
we look at field-
work sampling.

Fieldwork
sampling —
animals

Checking an insect trap.

In this, the first of two articles about field-
work investigations, we explore a variety of
ways of sampling groups of animals in
order to examine their abundance and
patterns of distribution.

Oak trees in the UK support 284
different species of insect. How do we

know? Has someone devised methods
of catching and examining the flying,
crawling, burrowing, jumping and munch-
ing mini-beasts living in and on our
majestic oaks? Yes!

This figure of 284 on its own is inter-
esting, but if we compare it with the figure

(1) Research Find out as much as you can about the organisms
you wish to study and their behaviour. For example, whether
they are active at day or night might have a great influence on
the success of your capture technique!

(2) Personal observations These give clues to the lifestyles and
habits of organisms which are difficult to get from books. Work
always tends to be more successful if you are working from your
own observations and ideas.

(3) Identification Although you may not want to identify every
organism to species level, it is important to look at differences
between organisms. A few identifiable species may at least give
you an indication of whether a habitat is ‘species-rich’ or ‘species-
poor’.

(4) Don’t be over-ambitious It is best to take one simple obser-
vation to examine in depth rather than over-complicate the field-
work. It is often a good idea to carry out a pilot study on a small
scale which will give you an idea of the time involved in a larger
project. Also, by keeping the design simple it prevents the work
becoming too laborious.

(5) Site conservation In the interest of environmental conser-
vation the following should be followed:

@ seek the land owner’s permission for any site you wish to use;
some sites may be Sites of Special Scientific Interest, which will

BOX 1 CRITERIA FOR SUCCESSFUL FIELDWORK

mean there may
be restrictions on
site access and
measures to protect
important species;

Hours later, when theyfii

Hal and Ruby returned to their yard:
work — unknowingly wearing the radio
collars and ear. tags of alien biologists.

e keep the numbers of animals collected to a minimum;

o return all organisms to their original site in good health after
the fieldwork exercise;

e avoid repeated collection at the same site if possible;
e damage to the habitat should be avoided at all times.

(6) Personal safety Great care should bé taken while in the
field, and you should never work on your own. Observe sensible
precautions — what is sensible for one person may not be sensible
for another, and a site that is safe under some circumstances may
be hazardous under others. Your school or college should have
a Code of Practice which will involve you and your teacher writing
down an assessment of the risks likely to be involved in your
particular project and the ways of avoiding or minimising each
risk and of dealing with any incident. It is worth noting here that
all the techniques we look at in this article are related to the study
of invertebrates rather than birds and mammals. These latter
categories often require special equipment, skills and a licence
to monitor them.
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BOX 2 TECHNIQUES FOR COLLECTING INVERTEBRATES

Stone as rain-shield

Pitfall trap
Function: Collecting crawling
mver'tebrates from Jaror e
leaf litter and ground  plastic cup
surface. sunk into soi
Description: Glass jar or disposable plastic cup sunk into the
2 ground. Covered to keep out rain.
Tullgren funnel
Function:  Extraction of small inver-
tebrates from soil and leaf S TRAN
litter samples. Heat + light from lamp
Description: Sample placed in a funnel

Beating tray

Function:

Description:

Pooter

Function:

Description:

Light trap

Function:

Description:

over gauze. Whole appa-
ratus placed under a
lamp and invertebrates
captured as they move out
of the sample.

Large
funnel

Beaker

Extraction of small
invertebrates living on

bushes and small trees. Z
; Insects fall from
White sheet placed on beaten branch
the ground below tree
or bush while twigs
and branches are shaken.
Invertebrates can be col-
ected from sheet with a

pooter (see below).

Canvas stretched
over folding frame

Glass
collecting
tube

Tube for sucking up small

insects. Gauze over

mouth tube
Animals are drawn into
the main tube by sucking
at the mouthpiece. Gauze
prevents the insects being
sucked into the operator’s
mouth!

Collecting night-flying
insects.

Insects are attracted to
the light and collide with
the baffles, falling into
the base of the trap.

Kite (butterﬂy} net

Function:

Description:

Catching flying insects
above vegetation.

Short-handled  light-
weight net with a wide
mouth. Escape from net
prevented by folding the
bag over the hoop.

Fine-
meshed

Collecting

" Function:

Sweep net
Function:  Collecting invertebrates in
low-growing vegetation.
Description: Robust net for brush- f
%

ing through low grass.
Animals are dislodged

7Y -
Stiff hoop

and fall into the bag. A
heavy, rigid frame is required.
Water sampling
Plankton net B Fine mesh - Tow rope
7

Function: ~ Sampling |.V > .

200- L T
#— Gtiff hoop
plankton. -

Description: Robust conical net with a collecting bottle to collect
filtered zooplankton. Towed by boat at 1-1.5 knots,
or secured to a bridge in a stream. Fine mesh
(0.3 mm) on bag.

Dredge net o

Function:  Sampling e :
bottom-living Stout canvas bag
invertebrates
in ponds or
lakes.

Description: D-shapednet  Sledge
with coarse
mesh dragged on steel runners through sediment.

Drift net —

Function:  Sampling #:%‘;y - St
invertebrates  fixedto
drifting bed
downstream. - ©2 5"

Description: Rectangular

frame net secured to river bed by metal rods. Inver-
tebrates floating downstream are collected in a
sample bottle and examined at regular intervals over
24 hours.

General stream/pond net
Collecting invertebrates by ‘kick” or ‘sweep’ sampling.

Description: Sturdy-framed net with flat base on a long handle.
Mesh size 1 mm, of rot-proof nylon. In kick sampling,

the flat base of the net is placed on the bed of

the stream and the handle held at
arm’s length downstream. Kicking
stones on the stream bed dislodges
invertebrates, which are then
caught in the net. In sweep
sampling, the net
is pushed into the
submerged parts
of marginal plants

Kicking
Metal frame with dislodges

flat bottom s _
— to dislodge and
3 collect inverte-
brates from the
& .
= S cone S e %s vegetation.

24

BIOLOGICAL SCIENCESREVIEW




[image: image3.png]of only 37 species of insect on spruce trees
in the UK, we start to see that collecting
numerical data of this kind can help us
discover more about the relationships
of organisms to their environment. We
could, for instance, collect data about
the number of species of insect found on
other tree species, and then see if the
difference between oak and spruce is
generally true of flowering trees, like
oak, compared with conifers, like spruce.
However, in any ecological study you must
always bear in mind the history of the area;
one reason why oaks in the UK support
many more species of insect than spruce
is that native insects co-evolved with
native oak trees, while spruce trees were
introduced to our native insect popula-
tions relatively recently.

STARTING
YOUR INVESTIGATION

Many investigations and projects are based
on students’ field observations. Your obser-
vations can get off to a good start if you
examine Box 1 first and then ask the ques-
tion, ‘how do I sample my organisms?’,
using Boxes 2 and 3 for ideas.

It is often almost impossible to count
all the individual animals in a population
— even animals as large as elephants can
be hidden by forest cover and be mis-
counted. Distribution patterns can change
rapidly: butterflies, for example, move
quickly when warmed by the sun, migrat-
ing into and out of the sampling area.
However, the actual number of organisms
in an area can be estimated for some
animals, using an indirect method called
the ‘mark-release-recapture’ technique
(see Box 3).

For most organisms we can only collect
a small representative sample of the total
population of animals. But this still allows
us to compare the relative numbers of indi-
viduals in different sites if we use stan-
dardised collecting procedures. A selection
of techniques for collecting mobile organ-
isms is outlined in Box 2. The appropriate
sampling method to use will depend on
the types of organism you wish to catch,

BOX 3 THE MARK-RELEASE-RECAPTURE TECHNIQUE FOR INDIRECT ESTIMATES
OF POPULATION SIZE

This is a way of estimating the total population of a mobile organism within a clearly
defined site. A sample of the population is captured and each individual marked
(sample 1; S;) in a non-harmful way (e.g. a spot of paint applied to the thorax of an
insect) and then released to mix with the remainder of the population. The capture is
repeated later to give a second sample (S;). A number of the second sample will be
recognised as being caught in the first sample by their mark — these are the recap-
tured individuals (R). The Lincoln Index takes these values and says that the total
population, T = (S; x Sp)/R, where at least 10% of the marked individuals are
caught in the second sample.

Several assumptions must be made. These include:
o the marked animals mix evenly with the unmarked;
o the marks must not be lost between marking and recapture;

o the marked animals behave in the same way as the unmarked and suffer no
ill effects from the mark (e.g. the marks don’t make them more visible to
predators);

e being caught the first time does not increase or decrease the likelihood of an
animal being caught the second time;

® there are no births or immigrations between marking and recapture; and

o after the animals are released, the catch is repeated after allowing sufficient
time for the marked animals to mix with the rest of the population.

Unfortunately there are few organisms that are ideal to use with this technique.
Grasshoppers or snails in grassland and water boatmen or beetles in a pond are
examples of where this method can work well.

How do we work out the Lincoln Index?

The ratio of the number of individuals caught and marked in the first sample (S;)
to the total number (T) in the population is the same as the ratio of the number
recaptured (R) to the total caught in the second sample (S,). Using these symbols,
S:T is the same as R:S;
This can be re-written as il %

1

and rearranged as T = Stx oy

the habitat that is being studied, the time
of year, and the time available for sampling,
and should be balanced with the criteria for
successful fieldwork in Box 1. With many
techniques your skills and catch-rate
improve as you become more familiar with
the method and handling the equipment.
Practise the technique in a similar location
before starting to collect data for your

Water sampling equipment

Nets, traps and general field equipment

BOX 4 USEFUL RESOURCES/SUPPLIERS
GB Nets, Linden Bridge, Hebden Bridge, West Yorkshire HX7 7DP
Education Field Equipment, PO Box 1, Bodmin, Cornwall PL31 1Y]

Keys to groups and families of invertebrates
FSC Publications, Preston Montford, Montford Bridge, Shrewsbury SY4 1HW

investigation, otherwise you might find that
you obtain fewer animals from your first
site not because it really has fewer animals
but because you were not so skilled at
catching them at first! &
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