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Macroparasites and Metapopulations

Parasites and time travel

Parasites: Introducing the complex little blighters

@ Parasites have more complex
lifecycles than standard
diseases and as a result aren't
often spread through direct
contact.

@ Parasitic infections also aren't
as clear cut as infected or not

@ We need to try and formulate
models that account for both
of these problems




Lifecycle




Macroparasites and Metapopulations

Ode to our forefathers:?

% =(a—b)H - aP.

dP  AP(t)H(t) 2
dt = Fot H(D) (b4 p)P(t) — aHE[7]
dP  APH a(k 4 1)P?
gt HorH bretaP- e

LAnderson and May 1978.
?May and Anderson 1978.



#So Random?

dP;t(t) = —(pnu(t) + am+ (1 — ho)¢ + pmm)Pp(t)
+ pm(m + 1)Pppa(t) + ¢i Pm-c(t)he
c=1
aog;; 28 (¢(h(z)—1)+a1E(M(t)))Q(t;z)—((a+uM)z—“M)aQ(§: 8

3lsham 1995.



Macroparasites and M

There has to be a better way

Lets get Meta*

dl <L )
= => BM? — L — NoL
i=1
dM;
ol ppL? — ppM; — Dy M?
WHATS THIS?
Dm;:smmum - WHOA, ﬁ:ﬂg"#

S-WoRD AURIOGRARHY. | | Th So Met, Bven Tis Acaonm
AFTER ALL THOSE 700~ PAGE
ToMES, T GUESS HE WANTED
T0 TRY FOR BREVITY

HUH. LETS SE... (

o

%




A moment like this

ZI; = NB(Vm + M) — pu L — D.L* — NgL’
dM

— = poL° — M — Dm(Vm + w )
dVy

ek pdL (2M + 1) — pu(2Viy — M)

— DM(QTM + 2W3 + 6M( VM) - Vy - Wz)

g
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be a bettel

What does a numerical Dalek say? - Approximate!

a5} msssmalure parasite variance| |

mean/variance
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There has to be a better way

Vive la resistance

dg,/fs = ppLss(Les + Lo + Lyy) — g ML
— DM (Ml + M, + M;,))
e — 0oL+ Lo+ L)~ paaM,
— DM (Ml + M, + M;,))
am!

T = p¢er(Lss + Lsr + er) - NMM_L:S




Maci ites and M

re has to be a better way

and the beat goes on...

d;tss = —(pr + Di(Lss + Loy + L)) Lss — Np(Lss + Loy + Ly ) Lo
+8 Z 2 MM + (VL))

d;:r = — (L4 Di(Lss + Lo + L)) Loy — N(Lss + Loy + L) Loy
+5 Z (MM, + 3 (MM, + ML M, + (M)

dstrr = — (L 4 Di(Lss + Lo + L)) Lpr — Np(Lss + Loy + L) Lss

*52 o MM (M)



Where do we go from here?

Back to the future

@ To try and find data which may lead to a more appropriate moment
closure

@ To incorporate treatment into the model

@ To study the effects of optimised control on a treated population




Where do we go from here?

You thought I'd forgotten...




> from here
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