R Capture-recapture sampling

ROBINSON Worked solutions

This topic online

n A park keeper wants to estimate the number of fish in a lake.
She catches 30 fish, tags them and puts them back in the lake.
The next day she catches 40 fish. 8 of these fish are tagged.

Work out an estimate for the number of fish in the lake. (2 marks)

Proportion °f ’Cmaaz& oc‘\sh un the second sample = 2l

4O S

Pssume the same proport&.on of the whole Popu(.o.tion is {:m33e.d., so 30 o(;:.sk s % of

the popu(.mtum
Estimate = 30X 40+ % =\50

\SO

n An ecologist wants to estimate the number of blackbirds in a wood.
She catches 25 blackbirds, puts a ring on each one and releases them.
A week later she catches 60 blackbirds. 5 of them have rings.
a. Work out an estimate for the number of blackbirds in the wood.

b. State one assumption you made in working out your estimate. (3 marks)

Proportaon r:.nae.d. ch the second sample = —
O 2

Assumz 29 ""‘3"" birds s l °J: the poputmtz.on

12
Estimate = 25 x 60 ¢ § =300
For the o.ssumpt:.ol\ port, one valid answer s €hat the marked ancmals mexed J,U(.Lv

with the rest be.ocorc the second sample. A(.te.rno.‘t:.ve.l,a, assume no marks were Lost

or £he population did not cha.nge. OALJ one ¢s reg uired
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n A gardener wants to estimate the number of snails in her garden.
One evening she collects 45 snails, marks each shell with a dot of paint and releases them.
Two evenings later she collects 36 snails. 9 of them are marked.
a. Work out an estimate for the number of snails in the garden.

b. Write down one assumption you have made. (3 marks)

|
Proportion marked tn the second sample = '5_6 = :

Assume 45 marked snails cs ! of the popuLo.tioa
4

Estimate = us x 3¢+ 9=120
For £he assumption part, one valid answer is that the marked ancmals mixed FeLey
with the rest be pore the second samgple. A(.te,ma.(:ive(.:), assume no marks were Lost or

the population did not cho.nsz. OALJ one s re.iuire.d.

u A scientist wants to estimate the number of beetles in a field.
He captures 50 beetles, marks them and releases them.
Later he captures 48 beetles. 6 of them are marked.
a. Work out an estimate for the number of beetles in the field.

b. Some of the paint marks rubbed off before the second capture. Explain how this affects your
estimate. (3 marks)

Proportion marked ca the second sample = £l
4 Y
Estimate = SO x 48 + ¢ =400
I{, maris Fubbed of £, some recaptured beetles that were really marked are not
rc.cosm.se.d, s0 6 ¢s too small; J.w:.d.u\s by o sma.ller number gives an estimate that s

koo b:.3
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a A warden wants to estimate the number of rabbits in a nature reserve.
She traps 60 rabbits, tags them and releases them.
The following week she traps 45 rabbits. 9 of them are tagged.
a. Work out an estimate for the number of rabbits in the reserve.
b. State one assumption needed for your estimate to be valid.

c. The warden set her second traps close to where she released the tagged rabbits. Explain what
effect this could have on your estimate. (4 marks)

b |
propor‘kum ‘Eo.ase.&. in the second sample = — = l
s S
Estimate = 60 x 4s + 9 =300
Trmppina near the release scte means t«ned. robbits are more L:.Iu.(.:) to be cwaht

than W\'ko.aae.d. ones, so the ocro.c.'kum Al is £oo high and. the population estimate s
4s

too Low
For the a.ssumptum part, one vValid answer ts that the marked animals mixed acu(.(.y
with the rest be fore the second sample. A(.te.mo.kwe.(.y, 0.55UMe no maris were Loskt

or the population did not change. OI\(.J one is regucred

n A ranger wants to estimate the number of deer in a forest.
He catches 80 deer, fits each one with an ear tag and releases them.
A month later he observes 120 deer. 15 of them have ear tags.
a. Work out an estimate for the number of deer in the forest.

b. The ranger believes the forest holds at least 800 deer. Does your estimate support his belief?
Give a reason.

c. State one assumption your estimate relies on. (4 marks)

Proportion tagged in the second sample = ;.io = %
Estimate = 20 %120 ¢ IS =440

CHO s Less than 300, so the estimate does not support the
rmnau’s belee ¢

The method assumes the t“’ﬁ&""‘ deer mexed evenly and the

populateion stave.d. the same
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Using a capture-recapture study, the number of carp in a reservoir was estimated to be 600. In that
study, 72 carp were tagged.

a. A new sample of 50 carp is caught. Work out how many of these carp you would expect to be
tagged.

b. In fact, 10 of the 50 carp in the new sample are tagged. What does this suggest about the
number of carp in the reservoir? Show your working. (4 marks)

IJ’ the population is 600, the proportion to.aae.d s ‘7??;) = 0.1

Expected ta.asul corp n o sample of SO =02 % SO =¢
Famlu\s \O to.sae,d. co.rp qives a new estimate of T2 X SO 10 =

3¢0

More k&bsei corp than expected means the tasae& J;:.sh malLe up o Lmrabr sha.re °of
the popu(.o.‘hon, so the popu(.o.t&oﬁ is pro\oo.b(.d smaller than 60O

n A marine biologist wants to estimate the number of crabs on a stretch of shore.
She collects 150 crabs, marks their shells and returns them to the shore.
The next day she collects a sample of 200 crabs. 12% of the crabs in this sample are marked.
a. Work out an estimate for the number of crabs on the shore.

b. State two assumptions your estimate relies on. (4 marks)

Marked crabs ca the second sample = 12% of 200 =24

propor‘tim\ marked = 24 = 0.\2

200
Assume. \SO marked crabs s IZ./O of the popu(.o.taon
Estimate = 150 042 =250 ( eq vivateatl YISO x 200 + 24 =

1250)
b) Two assumptions are that £he marked crabs mexed f,uLLJ with the rest and that

no mo.rks were Lost. Other valid o.ssumptions wnclude an W\cko.l\ﬁzi Popu(.o.t:.ol\ and

equal chances of capture
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