


























Plate 8. Holothurians surveyed in the deep habitat. Upper plate shows tigerfish (Bohadschia arqus),
lower shows curryfish (Stichopus variegatus).
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Plate 9. Some of the participants in the hield studies. l-ppt'l' |\|.||t' shows some ol the crew of the

Dauila, lower shows some of the divers who undertook surveys.
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Table 7. Asymmetrical ANOVA examining variation in the abundance of greenfish between the Arnavon Islands and reference locations, before and
after the declaration of the MCA. B = "Before vs. After”, T = Times, G = Group, I = [sland, S = Site. M = MCA, R = References. "No test" = No
appropriate MS denominator available for creating F test. Cochran's C = 0.2353, p<0.01.

Sources of variation DF SS MS F P Fvs Interpretation Implication for MCA
B 1 0003 00035 00134 09134 T(B)
T(B) 4 1.0451 02613 23583  (.0589 T(B) x S({G))
G 3 61840 20613 10863 04505  1(G)
MvsR 1 23437 23437
G(R) 2 3.8403 19202
I(G) 4 75903 1.8976 No test
(M) 1 67222 67222
1(G(R)) 3 08681 0.28%4
S(HG)) 24 114444 04769 36713  <0.0001 Res
S(I(M)) 6 681% 1.1366
S(I(G(R)) 18 46250 02569
BxG 3 0.0035 00012 00057 0999 T(B) x {G)
B x G(M) 1 00012 00012 00057 09408  T(B)xI(G) No change at MCA group, relative  No effect detected at scale of
to reference groups, from before to  groups
after declaration
B x G(R) 2 0.0023 00012 00057 09943 T(B) x (G) No change among reference groups
from before to after declaration
Bx I(G) 4 01042 00261 01248 09714 T(B)xI(G) Eliminate
B x I(M) 1 00139 00139 00664 07999  T(B)x(G) No change at MCA islands from
before to after declaration
B x I(G(R)) 3 0.0903 00301 01439 09321 T(B) x (G) No change among reference islands
from before to after declaration
B x S(I(G)) 24 33333 01389 10693  0.3730 Residual
B x S(I(M)) 6  1.7639 02940 26534  0.0356 Residual Variation among MCA sites from  MCA caused variation in
before to after declaration abundance at scale of sites
B x S((G(R))) 18 1.5694 00872 06713  0.8416 Residual No change among reference sites
from before to after declaration
T(B)x G 12 19687 01641 07844  0.6601 T(B) x (G) Eliminate
T(B)x M 4
T(Bef) x M 2 13067 0.6534
T(Aft) x M 2 02824 01412 06750  0.5231 T(B) x (G) No short-term temporal variation ~ No short-term effect detected
within the MCA group after at scale of groups
declaration
T(B) x G(R) 8
T(Bef) x G(R) 4 0.0648 0.0162
T(Aft) x G(R) 4 03148 00787 03762  0.8223 T(B) x I{(G) No short-term temporal variation
among reference groups following
declaration
T(B) x I(G) 16 33472 02092 16105 00597  Residual
T(B) x I(M) 4
T(Bef) x 1{M) 2 11667 05834
T(Aft) x M) 2 0.6805 03403 26197 00733 Residual No short-term temporal variation  No short-term effect detected
among reference islands following  at scale of islands.
declaration exceeds that between
MCA islands.
T(B) x I(G(R)) 12
T(Bef) x (G(R)) 6 00972 0.0162
T(Aft) x {G(R)) 6 14028 02338 17998  0.0960 No short-term temporal variation
among reference islands after
declaration
T(B) x S(G)) 9 106389 0.1108 08530 0.8378 Residual Eliminate
T(B) x S(I{M)) 24
T(Befy x S(I(M)) 12 24445 02037
T(Aft) x S(I(M)) 12 1972 01644 12656 0.2335 Residual No short-term temporal variation  No short-term effect detected
among MCA sites after declaration at scale of sites
T(B) x S{I(G(R))) 72
T(Bef) x SA(G(R))) 36 14722  0.0409
T(Aft) x S(HG(R))) 36 4.7500 0.1319 10154  0.4451 Residual No short-term temporal variation
among reference sites following
declaration
Residual 960 124.6667 0.1299
Total 1151
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Table 8. Asymmetrical ANOVA examining the effect of the establishment of the MCA on the size of Tridacna maxima. B = "Before vs. After", T =
Times, G = Groups. MCA = Marine Conservation Area, R = References. Cochran's C = 0.0568, p<0.05, raw data used.

Sources of variation 55 - DF  MS E P Fvs. Interpretation Implication
B 3434235 1 3434235  0.8327 04131 T(B)
T(B) 1649.5891 4 4123974  5.5973 0.0082  T(B)xG Variation among times
before and after declaration
G 31176921 3 1039.2307 14.1049 00003  T(B)xG Variation among groups
BG 33.1304 3 11.0435
BxMCAvsR 0.9941 1 0.9941 0.0105 09232  T(B)xM No change in size of clams ~ Establishment of MCA
at the MCA group from had no effect on the size
before to after declaration ~ of clams
BxR 32.1363 4 16.0682  0.2539 0.7818  T(B)xG(R) No change in size of clams
at the control groups from
before to after declaration
T(B) xG 884.1414 12 73.6785
T(B)x MCAvs R 3779446 4 94.4862
T(Bef)yx MCAvs R  375.0666 2 187.5333
T(Aft)x MCAvsR  2.8780 2 1.4390 0.0314 0.969 Res No short-term temporal No short-term effect
variation at the MCA group detected
following declaration
T(B) x Among R 506.1968 8 63.2746
T(Bef) x Among R 4504214 4 112.6054
T(Aft) x Among R~ 55.7754 4 13.9439 0.8749 0.8749 Res No short-term temporal
variation among control
groups following declaration
Residual 50526.9383 1104 0.1413
Total 56554.9148 1127

Table 9. Results of two-factor ANOVASs examining variation in size of Trochus niloticus between the Arnavon [slands and the reference islands
and from before to after the declaration of the MCA. B = "Before vs. After", R = "Arnavons vs References". Both factors are fixed. Underlined
treatments in SNK results indicate that treatments did not differ.

Cochran's C = 0.4515, p<0.01. Raw data used.

Source of variation DF  SS MS F 4 Fvs. SNK Results

B 1 3.6667 3.6667 1.21 0.2737 Res MCA References

R 1 11.4048 11.4048 3.76 0.0547 Res Before After Before After
BxR 1 58.6667 583337 19.34 <0.001 Res Mean 9.9424 11.6091 10.6879  9.6879
Res 128 3883582  3.031 SE 0.4075 0.2158 0.2439 0.3093
Total 131 462.0964
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Table 10. Asymmetrical ANOVA examining variation in the abundance of holothurians found in the deep habitat between the Arnavon Islands and
reference locations, before and after the declaration of the MCA. B = "Before vs. After", T = Times, G = Group, [ =Island, S = Site. M =MCA,R=
References. "Red." = redundant term due to significant lower-order interaction. Data are Ln(X+1) transformed. Cochran's C =0.0178, NS.

Sources of variation DF S§ MS F p Fvs Interpretation Implication for MCA
B 1 7.4149 74149 Red.
T(B) 4 12071 03018 12591 02915  T(B)xS(I(G))
G 3 19.0224 63408 Red.
MvsR 1 18.0646  18.0646
G(R) 2 09578 04789
1(G) 4 60454 15114 05894 06735  S(I(G)
(M vsR) 1 20773 20773
I(G(R)) 3 39681 13227
S(I(G)) 24 615463 25644 Red.
S(I(M vs R)) 6 33503 55838
S(I(G(R)) 18 280433 15580
BxG 3 57667 19222 38109 0023  Bx5((G)
BxMvsR 1 43304 43304 85853 0.0073  BxS(I(G)) Change at the MCA group, relative  Effect detected at scale
to reference groups, from before to  of groups
after declaration
B x G(R) 2 14363 0.7182 14238 02604 B xS(I(G)) No change among reference groups
from before to after declaration
Bx1(G) 4 04849 01212 02403 09127 BxS(I(G)) Eliminate
BxI(MvsR) 1 0.0368 0.0368 0.073 07893  BxS(I(G)) No change between MCA islands No effect detected at
from before o after the declaration  scale of islands
B x I(G(R)) 3 04481 01494 0.2962 08278 B xS(l(G)) No change among reference islands
from before to after the declaration
B x 5(I(G)) 24 121066 05044 1.7429 0.0150 Residual
B x5(I(M vs R)) 6 109 01827 06313 07053  Residual No change among MCA sites from  Change among the
before to after the declaration reference sites from
B x S(Is(G(R))) 18 11.0106 06117 21137 0.0043  Residual Reference sites vary from before to  before to after the
after the declaration declaration was
co-incidental.
T(B)x G 12 3.5443 02954 1.0207 04270  Residual Eliminate
TB)xMvsR 4
T(Bef) x Mvs R 2 02202 01101
T(Aft)x Mvs R 2 0999 04998 1.7270 0.1784  Residual No short-term variation at the MCA  No short-term effect
group following declaration detected at scale of
groups
T(B) x G(R) 8
T(Bef) x G(R) 4 05807 01452
T(Aft) x G(R) 4 17438 04360 1.5066 0.1981  Residual No short-term variation among
control groups following declaration
T(B) x I(G) 16 22378 01399 04834 09557  Residual Eliminate
T(B) x I(M vs R) 4
T(Bef)xI(MvsR)) 2 00253 00127
T(Aft) x M vs R) 2 05791 0.2896 1.0007 0.3680  Residual No short-term variation between No short-term effect
MCA islands following declaration  detected at scale of
islands
T(B) x (G(R)) 12
T(Bef) x I(G(R)) 6 03619 00603
T(Aft) x I(G(R)) 6 12715 02199 07322 06237  Residual No short-term variation among
reference islands following
declaration
T(B) x S(I(G)) 9, 230133 02397 08283 08791  Residual Eliminate
T(B) x S(I(M vs R)) 24
T(Bef) xS(IMvsR)) 12 31268  0.2606
T(Aft) xS(I(MvsR)) 12 41901 03492 12066 02732  Residual No shor-term variation among No short-term effect
MCA sites following declaration detected at scale of
sites
T(B) x S((G(R))
T(Bef) xS(I(G(R))) 36 7.8524 02181
T(Af) xS(I(G(R)) 36 7844 02179 07522 08553  Residual No short-term variation among
reference sites following declaration
Residual 960 277.8657 0.2894
Total 1151
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Table 11. Asymmetrical ANOVA examining variation in the abundance of white teat fish between the Arnavon Islands and control locations, before and
after the declaration of the MCA. B = "Before vs. After", T = Times, P = "MCA vs. Controls", G = Group, | = Island, S = Site. M = MCA, R = References.
"Red.” = redundant term due to significant lower-order interaction. Cochran's C = 0.2308, p<0.01.

Sources of variation DF SS MS F P Fvs Interpretation Implication for MCA
B 1 2.0842 2.0842 Red.
T(B) 4 09132 02283 10574 03819 T(B)xS(I(G))
G 3 93845 31282 Red.
MvsR 1 51183 51183
G(R) 2 42662 21331
I(G) 4 100382 25096 13826 02697 S(I(G))
1M) 1 47535 47535
I{G(R)) 3 52847 17616
S(I(G)) 24 435625 18151 Red.
S(IM) 6 194653 32442
S({G(R))) 18 240972 13387
BxG 3 71345 23782 204 01300 BxI(G)
BxMvsR 1 71322 71322 613 0.0207 BxI(G) Variation at the MCA group, relative  MCA had an effect at scale
to reference groups, from before to  of groups
after the declaration
Bx G(R) 2 00023 00012 0.001 09990  BxS5(I(G)) No variation among reference groups
from before to after the declaration
Bx 1(G) 4 40521 1.0130 08706 05028 BxS((G)) Eliminate
B x I(M) 1 0.088 00868 00746 07871  BxS(I(G)) No variation between the MCA No effect detected at scale
islands from before to after the of islands
declaration
B x I(G(R)) 3 39653 13218 1.1049 03665  BxS(I(G)) No variation among reference islands
from before to after the declaration
B x S(I(G)) 24 279236 11635 27185 <0.0001 Residual
B x S(I(M)) 6 94563 15776 3.686 0.0013  Residual Variation among MCA sites from No effect detected at scale
before to after the declaration of sites. Change among
B x S(I(M)) 6 94563 15776 15384 >0.5 B x S(I(G(R))) Variation among MCA sites from reference sites was
2-tailed before to after the declaration did co-incidental with
not differ from variation among declaration
reference sites
B x S(I(G(R))) 18 184583 1.0255 2396 0.0009  Residual Variation among the reference sites
from before to after the declaration
T(B)x G 12 36007 03001 07012 07514  Residual Eliminate
T(B)xMvsR 4
T(Bef) x M vs R 2 06667 03334
T(Aft)x Mvs R 2 11470 05735 1.4 0.2623  Residual No short-term temporal variationat  No short-term effect
the MCA group, relative to reference detected at scale of groups
groups, following declaration
T(B) x G(R) 8
T(Bef) x G(R) 4 14444 03611
T(Aft) x G(R) 4 03426  0.0857 0.2002 09383  Residual No short-term temporal variation
among reference groups following
declaration
T(B) x (G) 16 4.4306 02769 0.647 0.8466 Residual
T(B) x I(M) 4
T(Bef) x I(M) 2 10555 05278
T(Af) x I(M) 2 2.0001 10001 23367 0.0972  Residual No short-term temporal variation No short-term effect
between MCA islands following detected at scale of islands
declaration
T(B) x (G(R)) 12
T(Bef) x I(G(R)) 6 12778 02130
T(Bef) x I(G(R)) 6 00972 00162 00379 09998  Residual No short-term temporal variation
among reference islands following
declaration
T(B) x S(I(G)) 9 207222 02159 0504439 >09999 Residual Eliminate
T(B) x S(I(M)) 24 119444 04977 1.1628 0.2676  Residual Eliminate
T(Bef) x S{I(M)) 12 2111 01759
T(AFft) x S(I(M)) 12 98333 08194 19145 0.0293  Residual Short-term temporal variation among  No short-term effect
MCA sites following declaration detected at scale of sites
T(Af) x S(I(M)) 12 9.8333 08194 46583 <0.02 T(Bef) x S({G(M) Temporal variation among MCA
2 tailed sites before declaration differs from after
declaration
T(Bef) x S(I(G(R))) 36 6.6667 01852 3.16041 <0.005  T(Aft) xS(I(G(R) Temporal variation among reference
2 tailed sites before declaration differs from
after declaration
T(B) x S((G(R)) 72
T(Bef) x S(I(G(R))) 36 6.6667  0.1852
T(Aft) x S(I{G(R))) 36 21110 0.0586 0.1369 >0.9999  Residual No short-term temporal variation
among reference sites following
declaration
Residual 960 410.8333 0.4280
Total 1151
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Table 12. Asymmetrical ANOVA examining variation in the abundance of lollyfish between the Arnavon Islands and reference locations, before and after
the declaration of the MCA. B = "Before vs. After”, T = Times, G = Group, I = Island, S = Site. M = MCA, R = References. Cochran'’s C = 0.1536, p<0.01.

Sources of variation DF SS MS F p Fvs Interpretation Implication for MCA
B 1 15313 15313 196648 023346 T(B)
T(B) B 3.1146 0.7787 142021 022519 Residual
G 3 787708 262569 229535 0.10338 S(I(G))
MvsR 1 758518 75.8518
G(R) 2 29190 14595
1(G) 4 400625 10.0156 0.87555 049308 S(I(G))
(M) 1 287535 28.7535
HG(R)) 3 113090 37697
S(1(G)) 24 2745417 114392 20863 <0.0001 Residual Variation among sites within groups
S(1(M)) 6 2541042 423507
S({G(R))) 18 204375 11354
BxG 3 0.9063 03021 0551 06476  Residual
BxMvsR 1 05105 05105 09311 03348 Residual No change at MCA from before to No effect detected at scale
after declaration of groups
B x G(R) 2 0398 01979 03609 08383  Residual No change among reference groups
from before to after declaration
Bx I(G) 4 22431 05608 1.0228 03944  Residual
BxI(M) 1 10035  1.0035 18302 0.1764 Residual No change between the MCA islands  No effect detected at scale
from before to after the declaration of islands
B x I(G(R)) 3 1239 04132 07536 05204  Residual No change among the reference
islands from before to after the
declaration
B x S(I(G)) 24 42750 01781 03248 09992  Residual Eliminate
B x S(I(M)) 6 13931 02322 04235 0.8636 Residual No change among the MCA sites No effect detected at scale
from before to after the declaration of sites
B x S(I(G(R))) 18 28819 0.1601 0.292 09983  Residual No change among the reference sites
from before to after the declaration
T(B)x G12 74688 0.6224 1.1351 03273  Residual Eliminate
TB)xMvsR 4
T(Bef) x M vs R 2 0196  0.0978
T(Aft)x Mvs R 2 56713 28357 51718 0.0058  Residual Short-term temporal variation at the  No short-term effect
MCA group following declaration detected at scale of
T(Aft)x Mvs R 2 56713 28357 289949 >0.05 T(Bef)yx Mvs R Short-term temporal variation at groups. Change at the
the MCA group following MCA group was not co-
declaration differs to temporal incident with declaration
variation before declaration of MCA
T(B) x G(R) 8 Eliminate
T(Bef) x G(R) 4 14398 03600
T(Bef) x G(R) 4 14398 03600 88889 >0.05 T(Aft) x G(R) No difference among reference
groups from before to after declaration
T(Aft) x G(R) 4 01621 00405 00739 09901 Residual No short-term temporal variation
among reference groups following
declaration
T(B) x I(G) 16 49444 03090 05636 09117  Residual Eliminate
T(B) x I(M) 4
T(Bef) x I(M) 2 05416 02708
T(Af) x I(M) 2 17222 08611 15705 02085 Residual No short-term temporal variation No short-term effect
between MCA islands following detected at scale of
declaration islands
T(B) x I(G(R)) 12
T(Bef) x {G(R)) 6 24167 04028
T(Aft) x {G(R)) 6 02639 0.0440 00803 09228  Residual No short-term temporal variation
among reference islands following
declaration
T(B) x S{(I(G)) 9 365833 03811 06951 09876  Residual Eliminate
T(B) x S(I(M)) 24
T(Bef) xS(I(M)) 12 33334 02778
T(Aft) x S(I(M)) 12 192777 16065 293 0.0005  Residual Short-term temporal variation among  No short-term effect
MCA sites following declaration detected at scale of sites.
T(Aft) x S(I(M)) 12 192777 16065 57829 <0.005 T(Bef)xS(I(M))  Short-term temporal variation Temporal variation from
among MCA sites following before to after declaration
declaration is no different to the occurred for both the
short-term temporal variation MCA and reference sites.
*among MCA sites prior to declaration
T(B) x S((G(R))) 72
T(Bef) xS((G(R))) 36 11.0833 03079 38392 <001  T(Aft)xS(I(G(R)) Short-term temporal variation among
reference sites differs from before to
after declaration.
T(Aft) x S(I(G(R))) 36 28889  0.0802 01463 >0.9999 Residual No short-term temporal variation
among reference sites following
declaration
Residual 960 526.3333 0.5483
Total 1151
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Table 13. Asymmetrical ANOVA examining variation in the abundance of amberfish between the Arnavon Islands and reference locations, before and
after the declaration of the MCA. B = "Before vs. After", T = Times, G = Group, | = Island, 5 = Site. M = MCA, R = References. "Red." = redundant term

due to significant lower-order interaction. Cochran's C = 0.0937, p<0.01.

Sources of variation DF SS MS F p Fvs. Interpretation Implication for MCA
B 1 48828 48828 Red.
T(B) 4 28646 07162 19310 0.1115 T(B)xS(I(G))
G 3 250443 B3481 0.8927 05179 1(G)
MvsR 1 52735 5.2735
G(R) 2 197708  9.8854
I(G) 4 374063 93516 4.2164 0.0100  S(I(C))
M) 1 05000 05000
I(G(R)) 3 369063 123021
S((G)) 24 532292 22179 Red.
S(I(M)) 6 64445  1.0741
S(I(G(R)) 18 467847 25992
BxG 3 7.3012 24337 09546 04949 BxI(G)
BxMvsR 1 38267 38267 15010 02877 BxI(C) Change at the MCA group, Effect detected at scale
relative to reference groups, from of groups
before to after the declaration
Bx G(R)2 3.4745 17373  0.6814 05563 BxI(G) No change among control groups
from before o after the declaration
Bx1(G) 4 101979 25495 25667 00640 BxS{(G))
B x I(M) 1 00139 00139 00140 09068 BxS(I(G) No change between MCA islands No effect detected at
from before to after the declaration scale of islands.
B x I(G(R) 3 101840 33947 34176 00335 BxS((G) No change among the reference
islands from before to after the
declaration
B x S(I(G)) 24 238381 09933 2.6781 0.0004  T(B) x S(I(G))
B x S(I(M)) 6 21645 03608 09728 04424  T(B)xS(I(G))  No change among MCA sites No effect detected at
scale
from before to after the of sites. Change among
declaration reference sites was
co-incidental with
declaration.
B x S(I(G(R))) 18 21673 12041 32464  <0.0001 T(B)xS(I(G)) Change among the reference sites
from before to after the declaration
T(B)xG12 5.0660 04222 1.1383 03392 T(B)xS(I(G)) Eliminate
T(B)xMvsR B
T(Bef) xM vs R 2 03102 01551
T(Af) xM vs R 2 01123 0051 01513 08598 T(B)xS(I(G)) No short-term temporal No short-term effect
variation at the MCA group detected at scale of
following declaration groups
T(Bef) x G(R) 4 2355 05891
T(Aft) x G(R) 4 22870 05718 15417 01963 T(B)xS(I(G)) No short-term temporal variation
among reference groups following
declaration
T(B) x I(G) 16 41250 02578 04951 07924 T(B)xS(I(G) Eliminate
T(B) x I(M) 4
T(Bef) x [(M) 2 0.3889 0.1945
T(Aft) x I(M) 2 02639 01320 03559 07015  T(B)xS(I(G))  No short-term temporal No short-term effect
variation between MCA islands detected at scale of
following declaration islands
T(B) x {G(R)) 12
T(Bef) x 1{G(R)) 6 22361 03727
T(Aft) x I(G(R)) 6 1.2361 0.2060 0.5554 07647  T(B)xS(I(C))  No short-term temporal variation
among reference islands following
declaration
T(B) x S((G)) 9 356111 03709 11565 01538  Residual
T(B) x S(I(M)) 24
T(Bef) x SI(M)) 12 16667 01389
T(Af) x S(I(M)) 12 37777 0.3148 09816 04645  Residual No short-term temporal variation No short-term effect
among MCA sites following detected at scale of
declaration sites
T(B) x S({G(R))) 72 301667 04190 13065 00489  Residual
T(Bef) x S(IG(R))) 36 194444 05401
T(AFft) x S((G(R))) 36 107223  0.2978 0.9286 05910  Residual No short-term temporal variation
among reference sites following
declaration
Residual960 307.8333 0.3207
Total 1151
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Table 14. Asymmetrical ANOVA examining variation in the abundance of elephant trunk fish between the Arnavon Islands and reference locations,
before and after the declaration of the MCA. B = "Before vs. After”, T = Times, [ = Island, 5 = Site. M = MCA, R = References. "Red."” = redundant term
due to significant lower-order interaction. Cochran's C = 0.0975, p<0.01.

Sources of variation DF SS MS F p Fvs. Interpretation Implication for MCA
B 1 0.0139  0.0139 Red.
T(B) 4 04306 01077 0.3416 0.8499 Residual
G 3 6.434 21447 03316 0.8043 1(G)
MvsR 1 19456  1.9456
G(R) 2 44884 22442
I(G) 4 25.8681 6.4670 1.9765 0.1304 S(I(G))
M vsR) il 21702 21702
1(G(R)) 3 23.6979  7.8993
S(I(G)) 24 785278 3.2720 Red.
S(I(M vs R)) 6 6.3542  1.0590
S(I(G(R)) 18 721736 4.0096
BxG 3 1.7986 05995 06177 0.6392 B xI(G)
BxMvwsR 1 0.463 04630 04771 0.5277 B xI(G) No variation at the MCA group, No effect detected at
relative to reference groups, scale of groups
from before to after declaration
B x G(R) 2 13356  0.6678 0.6881 0.5536 B xI(G) No variation among
control groups from
before to after declaration
BxI(G) 4 38819 09705 15791 0.2121 B x 5(1(G))
BxI(MvsR) 1 07812 07812 1.2711 0.2707 BxS(I(G)) No variation between No effect detected at
MCA islands from befor scale of islandse
to after declaration
B x I(G(R)) 3 31007  1.0336 1.6817 0.1975 BxS(I{G)) No variation among
reference islands from
before to after declaration
B x S(1(G)) 24 14.75 0.6146 19493 0.0042 Residual
B x S(I(M vs R)) 6 41042 06840 21694 0.0437 Residual Variation among MCA sites No effect detected at
from before to after scale of sites. Similar
declaration variation at both MCA
and reference sites
B x S({G(R))) 18 106458 05914  1.8756 0.0147 Residual Variation among reference sites
from before to after declaration
T(B)x G12 36528 03044 09654 0.4804 Residual  Eliminate
T(B)xMvsR 4
T(Bef) x M vs R 2 0.6077 03039
T(Aft)x Mvs R 2 0.1747  0.0873 02769 0.7582 Residual No short-term variation at the No short-term effect
MCA group, relative to reference detected at scale of
groups, following declaration groups
T(B) x G(R) 8
T(Bef) x G(R) 4 13611  0.3403
T(Aft) x G(R) 4 15093 03773  1.1966 0.3107 Residual No short-term variation among
reference groups following
declaration
T(B) x 1(G) 16 33333 02083  0.6606 0.8342 Residual Eliminate
T(B)x I(M vs R) 4
T(Bef) x I(M vs R)) 2 04306  0.2153
T(Aft) x M vs R) 2 04305  0.2153 0.6828 0.5054 Residual No short-term variation No short-term effect
between MCA islands detected at scale of
following declaration islands
T(B) x I{(G(R)) 12
T(Bef) x I(G(R)) 6 1.0694 01782
T(Aft) x I(G(R)) 6 14028 02338 0.7574 0.6036 Residual No short-term variation among
reference islands following
declaration
T(B) x S(I(G)) 96 258056 0.2688  0.8525 0.8387 Residual Eliminate
T(B) x S(I(M vs R)) 24
T(Bef) x S(I(M vs R)) 12 24444 02037
T(Aft) x S(I(M vs R)) 12 1.5556  0.1296  0.4110 0.9598 Residual No short-term variation among No short-term effect
MCA sites following declaration detected at scale of sites
T(B) x S(I(G(R))) 72
T(Bef) x S({G(R))) 36 151389  0.4205
T(Aft) x S({G(R))) 36 6.6667 01852 0.5874 0.9755 Residual No short-term variation among,
reference sites following declaration
Residual960 302.6667 0.3153
Total 1151
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Table 15. Results of two-factor ANOVAs examining variation in size of invertebrate species in the deep habitat, between the MCA and the reference
areas and from before to after the declaration of the MCA. B = "Before vs. After", M = "MCA vs References”. Underlined treatments in SNK results

indicate that treatments did not differ. Raw data used for all analyses.

Species Cochran's  Sourceof DF SS MS F r Fvs. SNK Results
£ variation
Lollyfish 03171,NS B 1 109.8218 109822 31 0.0797 Res
n=69 M | 2746018 274602 774 00058 Res
BxM 1 101.896 101.896 287 0.0913 Res
Res 272 9651.1675 354822
Elephant's trunk 03261,NS B 1 28.3081 28.3081 1.07 03026 Res
fish M 1 124.7856 124786 472  0.0314 Res
n=40 BxM i | 0.0856 0.0856 0.003 09547 Res
Res 156 41282378 264631
White teat fish 03108,NS B 1 56 56 014 07055 Res MCA References
n=35 M 1 55.3143 553143 142 02361 Res Before  After Before After
BxM 1 192.1143 192114 492 0.0282 Res Mean 419571 40.0143 408714 436143
Res 136 53121429  39.0599 SE 1.1534  1.0571 1.1779 0.7928

Table 16. Comparison of densities of selected exploited invertebrates at the Arnavon Islands after the declaration of the MCA and at other locations
in the Indo-Pacific. nd = no data. Adapted from Lincoln Smith et al. (1997).

Species Mean density Mean density Max. density Source
(no. ha-1) (no. ha-1) (no. ha-1)
Trochus niloticus 57 222-2016 2275 Nash et al. (1995)
nd 1290 Tsutsui and Sigrah (1994)

62-590 nd Long et al. (1993)
Tridacna maxima 25 nd >1000 Munro (1993)
Stichopus chloronotus 16 nd 4258 Preston (1993)
Holothuria atra 26.8 545 720 Preston (1993)
Holothuria fuscopunctata 128 22 106 Preston (1993)
Holothuria fuscogilva 16 11-184 81.7 Preston (1993)
Thelanota anax 64 41 241 Preston (1993)
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Figure 1.

Figure 2.

Figure 3.
Figure 4.

Figure 5.
Figure 6.

Figure 7.
Figure 8.

Figure 9.

Figure 10.
Figure 11.

Figure 12,
Figure 13.
Figure 14.

Figure 15.

The study area and sampling sites. Map I = Waghena Group and inset of Solomon Islands,
showing approximate position of Groups (I - V) within the study region. Map II - Arnavon
Islands Group; Map III = Ysabel Group; Map IV - Suavanao Group.

Mean abundance of Trochus niloticus among a) groups, b) islands and c) sites, before and after
the declaration of the MCA.

Mean abundance of Tectus pyramis among sites, before and after the declaration of the MCA.

Mean abundance of all clam species among a) groups, b) islands and c) sites, before and after
the declaration of the MCA.

Mean abundance of Tridacna maxima among sites, before and after the declaration of the MCA.

Mean abundance of all holothurians in the shallow habitat at each group, before and after the
declaration of the MCA.

Mean abundance of greenfish among sites, before and after the declaration of the MCA.

Mean shell length of Tridacna maxima a) among groups and b) among times sampled before
and after the declaration of the MCA.

a) Mean shell width and b) size frequencies of Trochus niloticus among groups, before and after
the declaration of the MCA.

Mean abundance of all holothurians in the deep habitat a) at each group and b) among sites,
before and after the declaration of the MCA.

Mean abundance of white teatfish a) at each group and b) among sites, before and after the
declaration of the MCA.

Mean abundance of lollyfish at each group, before and after the declaration of the MCA.
Mean abundance of amberfish among sites, before and after the declaration of the MCA.

Mean abundance of elephant’s trunk fish among sites before and after the declaration of the
MCA.

Mean length of a) lollyfish and b) elephant’s trunk fish at the MCA and reference locations,
and c) mean abundance and d) size frequencies of white teatfish at the MCA and reference
locations, before and after the declaration of the MCA.
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Figure 1. The study area and sampling sites on the following pages.
Map I Waghena Group and inset of Solomon Islands, showing approximate
position of Groups (I-IV) within the study region.
Map IT  Arnavon Islands Group.
Map III Ysabel Group.
Map IV Suavanao Group.
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Figure 2a,b.. a) Mean abundance (+ SE) of Trochus niloticus at each group(n=144), before and after the
declaration and b) between islands withineach group (n=72), before and after the

declaration.
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Figure 2c. Mean abundance (+ SE) of Trochus niloticus at each site (n=18), prior to and after the
declaration of the MCA. * indicates significant differences, as identified using SNK tests.
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Figure 3. Mean abundance (+ 1SE)of Tectus pyramis at each site (n=18), before and after the declaration
of the MCA. * indicates significant differences, as identified using SNK tests.
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Figure 4a, b. a) Mean abundance (+ SE) of all clam species at each group (n=144), before and after
the declaration and b) between islands within each group (n=72), before and after
the declaration, of the MCA.
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Figure 4c. Mean abundance (+ 1SE) of all calm species at each site (n=18), before and after the
declaration of the MCA.
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Figure 5. Mean abundance (+ SE) of Ttidacna maxima at each site (n=18), before and after the
declaration of the MCA.
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Figure 6. Mean abundance (+ SE) of all holothurians in the shallow habitat at each group, before and
after the declaration of the MCA (n=144).
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Figure 7. Mean abundance (+ 1SE) of greenfish at each site, prior to, and after the declaration of
the MCA.
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Figure 8a, b. Mean shell length (+ SE) of Tridacna maxima a) among groups and b) among times
sampled before and after the declaration of the MCA (NB data pooled across all groups).
A=Arnavon, W=Waghena, Y=Ysabel, S=Suavano, n=47.
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Figure 9a. Mean shell width (+ SE) of Trochus niloticus at the Arnavon Islands and control groups before
and after the declaration of the MCA. n=33.
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Figure 9b. Length frequency historgrams for Trochus niloticus at the Arnavon Islands andreference groups
before and after the declaration of the MCA. Data are pooled across the three times sampled
before and after the establishment of the MCA and across all three reference groups.
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Figure 10a. Mean abundance (+ SE) of all holothurians in the deep habitat at each group, before and
after the declaration of the MCA (n=144).
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Figure 10b. Mean abundance (+ SE) of all holothurians in the deep habitat at each area, ( ) before and
after the declaration of the MCA. * indicates significant differences, as identified using SNK
tests.
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Figure 11a. Mean abundance (+ SE) of white teatfish at each group, before and after the declaration of
the MCA (n=144).
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Figure 11b. Mean abundance (+ 1SE) of white teatfish at each site, before and after the declaration of the
MCA (n=18).
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Figure 12. Mean abundance (+ SE) of lollyfish at each group, before and after the declaration of the
MCA (n=144).

Page 66 Arnavon Islands Marine Conservation Area - Termination Report



2.5

2.0

1.5

1.0

2

Number per 250m

0.5

0.0

25

2.0

1.5

1.0

0.5

0.0

Arnavon
ho th |
1 2 3 45 6 7 8
) Ysabel g
- 2.0
- 1.5
- 1.0
- 0.5

FYTI N | T

17 18 19 20 21 22 23 24

Site

M Before declaration of MCA
"1 After declaration of MCA

The Ecology Lab Pty Lid - Marine and Freshwater Studies

o |
9 10 11 12 13 14 15 16

Suavanao

25 26 27 28 29 30 31 32

Figurel3. Mean abundance (+ 1SE)of amberfish at each site (n=18), before and after the declaration
of the MCA. * indicates significant differences, as identified using SNK tests.
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Figurel4. Mean abundance (+ SE) of elephant trunk fish at each site (n=18), before and after the
declaration the MCA.
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Figure 15a, b. Mean length (+ SE) of lollyfish (n=69) and elephant trunk fish (n=40) at the MCA and
at the reference areas before and after the declaration the MCA.
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Figure 15d. Length frequency histograms for white teatfish at the Arnavon Islands and reference groups
before and after the declaration of the MCA. Data are pooled across the three times sampled
before and after the establishment of the MCA and across all three reference groups.
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ArrenNnDIX

Arnavon News: Prosecution of Poachers from the Arnavons

o

2 ARNAVON

October 1999

News

A Newsletter of the Arnavon Marine Conservation Area

Prosecution of Poachers from the Amavons
The law may work slowly, but in the end we have high hopes that it will work. The project
has been frustrated by the difficulties we have had bringing the outstanding poaching cases to
justice. Conservation Officers have fulfilled their duties by collecting evidence against those
few individuals who have felt free to break both the law and the community’s commitment to
the Conservation Project. The local police have traveled several times across open waters to
take statements, make charges, and notify individuals about court dates. The only place where
the system had failed us was the lack of the presence of a magistrate to hear the cases. We
were very happy to hear the news last May that a magjstrate was coming to Kia to hear cases
that included some of those from the AMCA. Magistrate Dwayne Tigulu traveled all the way
from Honiara to hear these outstanding cases. He held court in the unfinished new church
building in Kia. Unfortunately, the accused did not make the effort to respond to the lawful
summons to court. Magistrate Tigulu was not happy about this obvious disrespect being
shown toward his office and the laws of the Solomon Islands. Itis human nature for people
to hope that if they just ignore unpleasant situations for a long enough time, the
unpleasantness will just go away. Well this is not going to happen. The Magistrate issued
warrants for those people who had been previously charged and were told to be present for
court. Prosecution will go ahead, even on cases that took place during the first year of the
project, 1995. These few selfish individuals will be called to answer for their crimes, and
hopefully with a punishment strong enough to send 2 message to others that this is not a
minor wrong. These few selfish people seek to benefit from the hard work of others and their
‘community’s concem for the future. These poachers seem to think that everyone else has
sacrificed their rights to the resources in the AMCA so that a few lawbreakers can go in and
steal what truly belongs to all of the people of Kia, Wagina, and Katupika. Their actions
threaten the continued support of the AMCA project and the potential benefits that may be
shared by all community members. A Magistrate will be coming again to Kia in Novembet.
He will hear both those cases that were called last May as well as more recent cases in which
charges have just been filed. Justice will take place and people will be held accountable for
actions that violate the rights and laws of the peoples of the Solomon Islands.

F

Photo: Conservation Officers of the AMCA remove illegally
harvested trochus from a canoe caught in the Armavon Islands.
The case and evidence will be presented at the hearings next
month in Kia during the Magistrate’s visit.
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Outstanding cases are the following:

Date
charged

23-12-95

18 -5-96

20-9-96

20-5-97

6= 598

6-8-99

Individuals

Bero Karotu
William Aberam

Tabora Tabutoa

Teuba Iakobo
Tiaon Nawaia
Tokova Nawaia
Nituru Teibaitoi
Andrew Bakarewe

Andrew Bakarewe
Baibai Matakite
Barren Matakite
Teteburi Etekia

Teika Tutana
Barren Matakite
Raba Teika

John Korea Laone
Nathan Laone
Ierimoa Morris

Aram Taakara

Teang Tuake
Michael
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