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Ecological Risk of DDT (bpT 000 000)
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Endocrine-Disrupting chemicals cause abnormal parental
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eg) Herring Gull(LJ O O O O0)
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Eggshell thinning of peregrine falcon inBritain
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DDE caused the thinning of eggshell
(CDE0OODODOOO0O0O0OOOO)
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¥ig. 1. Change in the ratio of weight to size (index of thickness) in cggshells of the peregrine falcon in Britain. Circles represent eggshells from
the central and eastern Scottish Highlands, and dots represent eggshells from other districts (sec Table 1).
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Average numbers of raptors per observation day
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- DDE caused the decline of the numbers
S (ODE0DDDDODOOO0)

o 1950’s
Q|

D1 e

D s

Qo

E .

=2

Z |/

° '19150| o ’19'55' o 9'60I S 1965

year

Figure 47. Average numbers of raptors seen per observation day in part of
Bavaria, 1949—68. T — Total, B — Buzzard, M — Marsh Harrier. Re-drawn
from Bezzel 1969.



Malaria regions (LI L] LI L1 0] L) e
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3 million patients, more than 1 million death/year
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DDT Is effective and inexpensive means of
controlling malariaoopTo D oooo oo O

Alternatives are expensive (00000 0)



Risk VS. RiskIILIL VS, CICT LT
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AR = the decrease of average extinction time
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2 tyles of Extinction (L1 LILIL (1)
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Canonical Model
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‘Exposed to SDDT (sDDT [0 01 )
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Herring Gull ( )
[ 2DDT 11.9 ppg

Biomagnification Factor

conc. in the body, C, (L U U L )
BMF=

conc. in the environment, C_ (LJ J U 1 [0)

BMF =11.9/0.00005 = 2.38x 10°



The procedure for calculating the extinction time of Herring Gull
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(1) intrinsic growth rate per year r
(OO0Oo0oooooodod

(2) environmental flucuation g, ([J [ [J 03

(3) initial carrying capacity K, (L] UJ 0 0 O

(4) the effect of DDT a (2DDT [ [ L[]

average extinction time from the canonical eq.
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(1) the intrinsic growth rate per year (I')
(O O00oddooooddn

twice time (L)

year

population size

the doubling time 15 years (0 0O 0 0 1500)

exp(r*Xdoubling time) = 2

[ or =0.0462



(2) environmental flucuation g,2 ([0 [0 [J [J)

The coefficient of variation of poulation size (CV)
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cv? =Var[X)/ E[ X]’

2 2
o,=2r-CV
from Pimm et al. Cv=0.2-0.8
iIn New England CV =0.02-0.15

(3) carrying capacity K (O O O O) 1 the number of females
Coono)

10 < K, < 250



(4) the effect of DDT,a (XDDT U [J [)

1. fertility f(a) of females not exposed to 2DDT
cDDTOOO0O0O0O0000O0000)

from age-structured matrix model ([ [J 1 01 01 [T CICT)

2. C; the decrease in fertility caused by >DDT
(DDTOOOO00O00000O0000000)

using the Black Duck data (1O OO0 O OO OO0 0 0)

3. the intrinsic growth rate exposed to >DDT
(<DDTOO000000000000000O)

4. converting into the intrinsic growth rate per generation (r)
(00000000000000000)

5. the relationship between 2DDT conc.(C,) in water and r,
using BMF
(BMF 0000 O0O0DDTOOO0O0OO0O0O000O000O0000)



Age-structured matrix model( Do OOo0Oo0O)

f(a)dfemale fertility at age 'a’
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population growth rate r* satisfles (CO 0000 000000)
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f(a) ; female fertility at age 'a’' (no effect of 2DDT)
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female age 'a’ the number of fledged

(all 0 0O0) (oooooo) f(a)
less than 4 0 0
5 0.51 0.52M
6 0.71 0.72M
more than 7/ 0.99 M

tr, d f(a) int fertility of adult
Put T, pa and (@) into @Cooooon)

M =227




C, the decrease In fertility f(a) caused by >DDT
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survivorship from

2DDT residuesinegg  ggg to 3-wk brood C
(UO0O02DDTUU) @ooooooooon)
0 ppm 38 % 1
46 ppm 23 % 0.61
144 ppm 9 % 0.24

fertility (0 [0 [) = Cf(a)

W *
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the intrinsic growth rate peryear (OO D00 00000 00)

T

r/generation — r/year "y
the intrinsic growth rate per generation
(O000000000000oo0)

2DDT conc. in body = >DDT conc. in egg
(O00000000000000)
2DDT conc. in body = BMF* 2DDT conc. in water (C,)
(OO0O0O0O00OBMFx OOOONO)

cf. BCF of Herring Gull ; 2.38x 10°

T,=8.05



the intrinsic growth rate per generation (r)
(Dodooooooooon)
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Mean extinction time (Hakoyama & Iwasa)
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Mean extinction time of Herring Gull not exposed to 2DDT
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(2) Change in 1/T
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(1) Change in logT
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The equivalent loss of habitat area

causing the same decrease in T
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Conclusion

AR [ the habitat loss (AK/K,)
CoOoooogoooonodnaod

In Long Island, NY,

>DDT conc. in water (0.00005ppm) caused

the 10-30 % habitat loss of Herring Gull

(19600 0 0 00000000000000000DDTO 0000
0000000000000000010-30% 000000000
000)

Risk Equivalent
(COo0n)
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