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SUMMARY

This bibliography covers the literature relating to sandy beaches
on the African continent and outlying islands. The bibliography
lists biological, chemical, geographical and geological references
and covers shallow marine sediments, surf zones off sandy beaches,
the intertidal zones of beaches and coastal sand dunes.
References are listed from the 19th century up to early 1985. The
bibliography contains an introduction, the list of references, as
well as regional, second author and keyword indices,

OPSOMMING

Hierdie  Dbiblicografie dek literatuur wat verband hou met
sandstrande van die vasteland van Afrika en omliggende eilande.
Die bibliografie lys biologiese, chemiese, geografiese en
geologiese verwysings en dek vlak marienesedimente, brandersones
teenoor sandstrande, tussengetysones van strande en kussandduine,
Verwysings vanaf die 19de eeu tot vroeg 1985 word gelys. Die
bibliografie bevat 'n inleiding; die 1lys van verwysings; asook
streeks-, tweede outeur- en sleutelwoordindekse,
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INTRODUCTION

Following the highly successful symposium entitled "Sandy beaches
as Ecosystems" held at Port Elizabeth in January 1983, I felt it
would be appropriate to produce a bibliography of the literature
on sandy beaches and their structure, fauna and flora pertaining
to the African continent and associated islands. The purpose of
such a bibliography would be to stimulate further interest in
beach research in Africa and to act both as a research tool for
workers in Africa and a summary of the available information for
researchers elsevhere.

At the symposium there was considerable debate as to what
constitutes a sandy beach. The range of participants present
ensured a wide interpretation of the term, although in the end no
strict definition was decided upon. The general concensus seemed
to be that continued research would result in new definitions in
any case. In order to compile a bibliography on sandy beaches,
however, it was necessary to decide on some sort of definition
before the aspects to be covered could be determined.

As a working definition of a sandy beach ecosystem, I am calling a
beach that portion of sediment lying between the outermost part of
the subtidal sand wedge (Short & Wright, 1983) up to, and
including, the vegetated coastal dunes, provided that these are
associated with a sandy intertidal zone.

For the purposes of this bibliography, I have decided to include
the following categories of publication:

Ecology of sandy beaches

Surf zones associated with beaches

Sand dunes associated with beaches

Beach and coastal dune vegetation

Subtidal sediments associated with beaches
Beach fauna

Effects of pollution and exploitation
Physiology and behaviour of beach biota
Inter- and intraspecific relationships
Sedimentology of beaches, subtidal sand wedges and dunes
Sediment dynamics

Coastal geomorphology

Population dynamics of beach organisms
Energetics

Biogeography

Taxonomy

Anatomy

Specifically excluded are papers on palaeontology as well as
fossil and raised beaches.



It is always difficult to decide on what to include in a biblio~
graphy. My own feeling is that material included should contain
concrete information. For +this reason, abstracts of papers
presented at conferences have been omitted, although published
full papers from conferences have been included. Unpublished
projects and reports, as well as theses, have also been included
and are given with the name of the relevant university or
organisation,

There are many articles dealing with species found along the
African seaboard that have not been listed here. This is because
the studies have been carried out elsewhere in the distribution
ranges of those species, and although such studies are still
relevant to researchers working in Africa, they have been
arbitrarily omitted so as to keep the bibliography to a manageable
size. This rule has been rigidly applied, and for this reason
even studies carried out in the Red Sea in Israel and Saudi Arabia
are not mentioned. In addition, only those taxonomic studies
dealing with organisms actually collected from the area covered by
the bibliography are listed. The bibliography can be regarded as
being comprehensive up to 1983, although subsequent 1literature
encountered by the author has also been included.

THE BEACH LITERATURE OF AFRICA

The literature on sandy beaches in Africa 1is very unevenly
distributed, both in space and time. The distribution is both a
reflection of geographical and historical e¢ircumstance, while at
the same time showing the wusual trend (in the biological
literature) from taxonomic to physiological and ecological
studies. The vroles of geography and history in influencing the
distribution of the literature are inextricably combined since
they reflect, to a large extent, the history of colonization of
the continent and its surrounding islands.

Thus the greatest amount of work has been carried out in the
relatively temperate countries at the northern and southern
extremes of the continent, followed by its westernmost extremity.
In North Africa, most of the publications from before 1960 were
carried out by the French who had a long tradition of research in
the area extending back to the mid-nineteenth century, although
even this was based on interest generated at the time of
Napoleon's expedition to Egypt in 1797 to 1801. At the opposite
end of the continent, in South Africa, an extensive sandy Dbeach
literature emerged, largely British or indigenous but also with an
important component from expeditions calling at the Cape, since
this was a major victualling station on the passage to Australia,
India and the Antarctic.

Along the rest of the African seaboard, there have only been
scattered studies carried out here and there, with the possible
exceptions of Madagascar, which was the focus of some intensive
studies by the French during the '50s and '60s, and Somalia, where
an important series of studies have been carried out by a number
of Italian universities. Although most of these studies have been
baseline surveys, they have achieved a level of knowledge in 20

years that took almost a century to achieve in many other
countries.



More detailed studies have only been carried out in four countries
with any degree of consistency, these being Algeria, Tunisia,
Senegal and Scuth Africa. 1In these countries, it seems that truly
indigenous and self-sustaining "schools" of sandy beach study have
developed, always as the result of consistent research effort by
one or two workers. These "schools" produce work which is of a
standard equivalent to that of European or American research, and
their contributions to our understanding of sandy beaches and
their ecology have been substantial.

In Algeria and Tunisia, the number of workers appears to be just
sufficient to maintain momentum, but in South Africa this critical
number has been well exceeded, resulting in a real explosion of
interest, vresearch and ideas over the past ten years. From the
original research centres at Cape Town and Port Elizabeth, new
centres are developing at Stellenbosch, Umtata and Durban, each
with their own foci of emphasis. The studies originating from
Senegal seem to fit neither pattern, and are mainly geographical
and geological, rather than biological as in Algeria, Tunisia and
South Africa.

It 1is interesting to analyse the patterns and trends in the sandy
beach literature of Africa. The most obvious pattern 1s the
geographical distribution mentioned earlier. South Africa is
easily the wmost thoroughly covered area, with 40% of the
publications listed here. This is followed by Tunisia,
Madagascar, Algeria, Senegal and Somalia. Together, these six
countries are the subjects of over 60% of the papers on sandy
beaches in Africa. Fiqure 1 summarises the distribution.

ALGERIA (50)
MOROGCO (35) T

b
iy

SENEGAL (48)-

WEST AFRICA (59)
No. of Publications
G 1"‘29

30+ NAMIBIA (30)

SOUTH AFRICA (503)

Figure 1. Distribution of African sandy beach literature.
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If the subjects covered by “the African beach literature are
divided vroughly into life and earth sciences, then life sciences
make up about 89% of the total and earth sciences only about 11 %.
A more detailed breakdown of subjects of the life science
publications shows that the categories in order of decreasing
percentage of the total are Taxonomy {40%), Ecology (33%),
Physiology (7%), Pollution (5%) and Botany (4%).

The historical development of sandy beach literature is also of
interest, Figure 2 shows that there has been an exponential
increase of articles published, particularly since the end of the
Second World War. This increase is still continuing, since in the
first four years of the present decade, more than half the number

of publications that appeared in the previous decade have already
been published,.
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Figure 2. Annual rate of appearance of African beach literature
between 1880 and 1983. Shading indicates taxonomic literature.

During the past 104 vyears (1880-1983) there has also been an
interesting change in the subject matter of the studies. In the
19th century, all of the publications were of a taxonomic nature,
but this percentage has declined steadily in the 20th century, to
the extent that for the most recent period {(1980-1983), only 8% of
sandy beach papers dealt with taxonomy.

Associated with the decline in relative importance of taxononmy,
there has been a steady increase in ecological, physiclegical and

geological studies, while most recently, papers on pollution, and
botany have begun to appear.



Despite the development of new branches of science in the study of
sandy beaches, the actual number of taxonomic papers has shown a
fairly steady increase in the first half of the last 104 years,
with a peak in the 1950s. There has been a slight decline since
then, although the number of taxonomic studies published in the
period 1980-1983 is still higher than it was before the 1950s (see
Figure 2).

The languages used in the publications are, in order of decreasing
frequency, English, French, German, Italian, Portuguese, Spanish,
Russian, Afrikaans and Swedish {see Table 2).

Table 1-1. Languages of sandy beach publications.
Language Number of publications Percentage of total
English 734 58.8
French 355 28.5
German 82 6.6
Italian 38 3.0
Portuguese 20 1.6
Spanish 7 0.5
Russian 6 0.5 s
Afrikaans 2 0.4
Swedish 1 0.1
Total 1247 100.0

This table emphasizes the importance of the non-English scientific
literature (over 40%) concerning our overall knowledge of sandy
beaches in Africa.

CONCLUSION

In summary, it 1is hoped that this brief analysis of the African
sandy beach 1literature has served to highlight some of the
strengths and weaknesses of the existing information. It is also
hoped that this bibliography will serve to guide workers towards
the weaknesses, while making full use of the strengths.

Reference

SHORT, A.D. & WRIGHT, L.D. 1983. Physical variability of sandy
beaches. 1In: McLACHLAN, A. & ERASMUS, T. (eds) Sandy beaches
as ecosystems. pp. 133-144., W. Junk, The Hague.



COMPILER'S NOTE

While every effort has been made to make this bibliography a
comprehensive one, free of mistakes, there are bound ¢to be
omissions and errors. Readers are therefore urged to notify the
author of any such faults at the address given below. It is hoped
to update this bibliography at regular intervals - this is clearly
necessary given the rapid growth of sandy beach studies - and
readers are strongly encouraged to send copies of their
appropriate publications to the author for inclusion in future
editions.

Dr R. Bally

Zoology Department
University of Cape Town
Private Bag

Rondebosch

7700

South Africa



ABBREVIATIONS

The abbreviations for most journals are as in the World List of
Periodicals,; although a few have been shortened. These are listed
below.

Bull, I.F.,A.N., - Bulletin de 1'Institut Fondamental 4'Afrique
Noire (Universite de Dakar). Before 1960,
called Bulletin de 1'Institut Francais
d'Afrique Noire. [Senegall]

Cah. O.R.5.T.0.M. - Cahiers de 1'0Office des Recherches
Scientifiques et Techniques d'Outre Mer.
{France]

ESCOM - Energy Supply Commission. [South Africal.

JGS/UCT - Joint Geological Survey/University of Cape
Town. [South Africal

NRICO - National Research Institute of Oceanology.
[South Africal
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AFROLAQPHONTE
319
AGE
1032
AGGRADATION
1239, 1220
AGGREGATIONS
91
AIT-RAOCUNA POINT
897
ALDABRA ATOLL
9, 278
487, 539, 569, 602, 673
1097
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ALEXANDRIA
465, 466,
ALGAE '
336,
ALGERIA
5, 27,
337,
414,
778,
1037,
ALGIERS
389,
863,
1243
ALGOA BAY

468, 469, 470

619

58,
347,
415, 419, 565,
863, 864, 882,
1068, 1071,

59,
389,

60,
390,

283
391,
607
883,

1125,

394, 396, 401, 408, 409, 413,

884, 892,
1243

896, 897, 898

390,
864

607

155,
431,
749,
842,

1031,

AMMONTUM
182,

156
479
751,
845

1032,
NITRATE
209

752, 753, 809, 811, 814, 817, 831, 836, 837,

1088, 1216, 1233

AMPHIASCUS MONODI

865

AMPHIPODA
78,

19,
480,
722,

1008,

1077,
ANALYSIS
634
880,
ANATOMY
137,
407,
770,
1007,

82, 84,
481, 590,
764, 778,
1035,
1104,

88, 90,
591, 592,
795, 895,
1036, 1037,

1111, 1115,

163,
685
952,

1038,

1174,

282, 283

956,
1039,
1182

957, 958

1053, 1055, 1056,

886

174,

421, 459, 540,
887, 888, 889,
1015, 1163

208, 216, 218,
541,

891,

220,
599,
905,

237,
661,
975,

249,
662,
982

250
663

ANAULUS BIROSTRATHS

732

1088
ANECHO

1023

ANELASSORHYNCHUS

125
ANGOLA
138,
342,
614,
736,
1115,

159,
361,
628
767,
1159

239

379, 400, 403, 493, 532, 533, 534, 558, 611,

860, 861, 917, 968

ANIMAL-SEDIMENT INTERACTIONS

816
ANNELIDA
16,
326,
464,

17,

18, 240,
327, 361,
488, 489,

241
362,
490,

363,
491,

364,
492,

365,
493,

366,
494,

368,
495,

369,
496,

399,
497,
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498, 499, 500, 501, 502, 503, 504, 505, 516, 584, 585,
586, 587, 599, 615, 623, 624, 625, 626, 627, 682, 683,
688
723, 746, 754, 755, 756, 808
1040, 1041, 1042, 1123, 1145, 1146, 1222, 1227, 1245,
1246
ANNOBON
503, 529
ANOMURA
559
768
1149, 1185, 1186, 1187
ANSE A LA MOUCHE
799
APHARYNGTUS PUNICUS
1225
ARACHNIDA
791, 986
ARCHIANNELIDA
699
787
1010, 1084, 1085, 1225, 1226
ARENICOLA LOVENT
599
ARENOSETELLA
842
ARENOTOPA GHANAI
275
ARID AREAS
50
ARTHROPODA
985, 986, 987, 988
ASSAB
786
ASSIMILATION
427
ASSOCIATIONS
290
ATIDAL
676
ATLANTIC COAST
14, 108, 232
350, 483, 610
867
AUTOTOMY
661
AUTUMN
20
AVES
73, 93, 97, 104, 107, 112, 130, 142, 163, 164, 169
308, 308, 313, 315, 316, 411, 473, 548, 616, 653, 654,
655, 656, 657, 658, 659, 660, 696
850, 860, 943, 967, 984, 990, 997
1080, 1086, 1130, 1132, 1133, 1134, 1135, 1159, 1161,
1164, 1167, 1169, 1170, 1171, 1175, 1229, 1232
BABOONS :



BACTERIA
357,
725,
1119

128

465, 472, 594, 638
727, 728, 729, 803

BAJUN ISLANDS

600

BANC D'ARGUIN

474
763,
1161
BARDIA
1078
BARRIER
555
BASELINE
311,
931,

976

SURVEY
328
932

BATHYMETRY

124,

155

BATILLIPEDIDAE
1016
BATOIDEA
1205, 1206,
OF ALGIERS
58, 59, 60
OF AMBARDO
972
OF BOU-ISMAIL
337, 391, 607
778, 864, 882,
1243
OF DAKAR
1099
OF TANGIERS
945
BAYS
1075
BEACH :
31, 36, 118, 161, 171, 178, 230, 262, 263, 265, 272,
274, 276, 279
406, 524, 695
755, 805, 852, 853,
1023, 1025, 1124,
BEACH ANIMALS
199
BEACH ECOSYSTEM
65
BEACH PATROLS
41, 42, 43,
314
BEACH SANDS
100, 101,
BEACHES
25, 64, 66,
179, 185, 188,
307, 313, 357,
443, 445, 446,

1207
BAY

BAY
BAY
886, 898
BAY

BAY

878,
1140

886, 904, 922, 933

44

102, 103

108, 121,
291
389,
447,

130, 143, 156, 162, 165, 175,

393,
449,

394,
452,

396,
454,

409,
455,

436,
466,

441,
469,

442,
470,
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547, 555, 561, 576, 589, 601, 606, 637, 640, 652, 660,
676, 696, 700
733, 750, 771, 776, 777, 780, 783, 785, 809, 811, 818,
819, 822, 824, 826, 827, 828, 830, 833, 834, 839, 846,
847, 854, 855, 875, 925, 931, 935, 939, 962, 973, 980
1012, 1072, 1073, 1075, 1100, 1117, 1137, 1138, 1188,
1202, 1212, 1213, 1214, 1219, 1220, 1226, 1236, 1239,
1240, 1241
BEACH-DWELLING
110
BEETLES
35, 36, 262, 263, 279
i 552
BEGINNERS GUIDE
85
BEHAVIOUR
72, 117, 166, 167, 180, 181, 217, 278
482, 568, 575, 616, 629, 668, 691
710, 773, 774, 777, 853, 952, 956, 957, 959, 993, 996
1080, 1185, 1186, 1185, 1192
BEIRA
107
318
BENDER MTONI
240
BENIN
608
1041
BENTHOS
52, 56, 59, 60, 224, 285
337, 376, 449, 450, 461, 509, 514, 592
716, 751, 775, 830, 879, 969, 979
1027, 1099, 1144, 1150, 1152, 1172
BETTY'S BAY
646
BIBLIOGRAPHY
141, 203
315, 339, 340
1223
BIOCHEMICAL COMPOSITION
27
430
BIOCHEMISTRY
838, 891
1066
BIOGEOGRAPHY
22, 34, 61, 70, 74, 184, 214, 246
309, 319, 462, 463, 474, 485, 574, 575, 590, 626, 628
702, 714, 738, 821
1150
BIOLOGICAL OXYGEN DEMAND
443, 445, 447
2833
BIQOLOGY
10, 38, 188, 195, 203, 242, 243, 244, 245, 246, 247,
248, 249, 250, 253, 259, 260, 296
318, 322, 367, 370, 391, 401, 426, 432, 434, 515, 672
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708, 712, 751, 838, 882, 884, 892,
988
1001, 1079, 1133, 1174, 1237
BIOMASS ‘
803, 812, 814, 847
1087, 1135, 1182
BIOTOPES
33
BIVALVIA
27, 29, 74, 89, 136
381, 382, 383, 384, 385, 386, 391,
541, 542, 573, 595, 596, 617, 661,
706, 707, 742, 743, 817, 838, 844,
886, 887, 888, 889, 890, 891, 892,
919, 930, 964, 974, 975, 989
1033, 1090
BLACK
108
648 '
BLACK OYSTERCATCHER
616, 653, 654, 656, 657, 658, 659
1131
BLACK RIVER ESTUARY
1054
BLOOD DISTRIBUTION
174
BLOOD VOLUMES
174
BODOTRIIDAE
358, 360
762
BODOTRIINAE
360
BODY WEIGHTS
412
BOMBYLIIDAE
537
BOU REGREG
562
BRACHIOPODA
289
312, 475, 476, 477, 478
BRACHYRHYNCHA
70
BRACHYURA
70, 71, 258
426, 427, 429, 529, 560, 613, 614,
758, 769, 793, 794, 874, 876, 941

1005, 1019, 1063, 1064, 1165, 1189,

BRANCHIQSTOMA
1217
BRANCHIOSTOMA SENEGALENSE
579, 581, 582
BRANCHIOSTOMIDAE
579, 581, 582
BREDASDORP
1208

895,

444,
662,
882,
893,

630,

1180,

959,

532,
663,
883,
901,

684

286,

534,
680

884,
910,

1193

2987,

540,

885,
918,



BREEDING
654
BRYOZOA
230
BUCHANAN
3
BULLTA
172,
216,
335,
720,
1162,

174, 176,
218, 220,
356, 451
806, 807,
1163

177,
264

982

BULLIA ANCILLAEFORMIS

309

BULLTA DIGITALIS

57, 72, 173, 18

204,
301,
766,

206, 209,
302, 329,
770, 849,

BULLIA LAEVISSIMA

137,

173

BOLLYIA MELANOIDES

206

BULLIA RHODOSTOMA

is4,
568
705,

1007,
BURROWING

189
425
849

1186,

BURROWS

212

831, 844,
1066, 121

1150

92, 167

487,
773,
1190
BURULLUS
31
CADMTIUM
213
329,
- CALEDON
1208
CALIDRIS

664, 669
774

330, 331,

FERRUGINEA

6, 187,

210,
330,
856,

849

180,

211,
331,
905

i, 1212

356

473
950,

992, 993,
CALLTANASSA GRANDIDIERT

994,

321

CALLTANASSIDARE

380
CAMEROON

40, 68, 146

351,
868,
1058

353, 494

870, 907

189,

131

182,

212,
336,

995, 996

190,

188,

213,

421,

192,

195,

215,
578,

196,

198,

219

619

197,

207,

208,

202,
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CAMPS BAY
96
457
CANARY ISLANDS
19, 34
344, 463, 510
746, 921, 922, 924
CANTHARIDAE
988
CAP BLANC
419
903
CAP FALCON
5
CAP SIM
320
1218
CAP TEDLES
897
CAP VERT
24, 75, 265
614
1046, 1158
CAPE AGULHAS
375, 591
1072
CAPE FRIO
570
CAPE JUBY
640
CAPE MACLEAR
777
CAPE OF GOOD HOPE
550
938
1128
CAPE PENINSULA
132, 175, 179, 180, 181, 191, 193, 200,
357, 378, 457, 616
725, 726, 984
1086, 1117
CAPE PROVINCE
122
364, 365, 517, 591, 645, 680
760, 939, 985
1075, 1092, 1120, 1208
CAPE RECEIFE
124
934
CAPE SEAL
124
CAPE TOWN
940, 983
CAPE VERDE ISLANDS
116, 231
417, 508, 632
916, 917

201,

217,

300
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1019
CAPRELLIDEA

590, 591

1008
CARABIDAE

a87
CARBON

727, 829
CARETTA CARETTA

672

1051
CASABLANCA

14
CASAMANCE

109

488
CATERIIDAE

400
CENSUS

313
CERATOPOGONIDAE

441, 442
CHANGES

27
CHAPMAN'S BAY

378
CHARADRII

107

316, 655

984

1130, 1132, 1167, 1170, 1229
CHARADRTUS

126
CHARADRIUS MARGINATUS

1133
CHELONIA MYDAS

569, 672
CHEMISTRY

307, 455, 469

805, 811, 813, 852, 931, 932, 933, 939

1083
CHEMORECEPTION

172

856
CHILOPODA

986
CHROMOSOME NUMBERS

335 '
CILIATA

424

1020
CIRCADIAN RHYTHMS

580

800, 802, 958

1088, 1122
CIRCULATION

890
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CIRCUMLITTORAL
51
CIRENAICA
305, 306
877
CIROLANIDAE
64, 221, 222
425, 575, 692
867, 869, 965
1157
CLASSIFICATION
8
CLIMATE
1191
CNIDARIA
1073
COAST
i, 8, 15, 31, 36, 104, 108, 133, 150, 151, 157, 158,
225, 226, 232, 234, 240, 256, 260, 271, 275, 277, 292,
294
316, 317, 341, 342, 392, 410, 413, 414, 415, 467, 526,
551, 555, 558, 605, 610, 636, 645, 652, 664, 686
704, 765, 767, 841, 857, 908, 948, 953
1044, 1045, 1062, 1068, 1071, 1078, 1100, 1121, 1183,
1194, 1200, 1229
COASTAL
35, 48, 50, 66, 164, 214
423, 537, 562, 570, 608, 611, 612, 644, 680, 687
717, 779, 784, 843, 881, 900, 909, 912, 928, 937, 961
1043, 1052, 1061, 1070, 1081, 1082, 1083, 1126, 1132,
1134, 1136, 1141, 1160, 1173, 1208
COASTAL REGIONS
37
COCCINELLIDAE
552
COENOBITA JOUSSEAUMET
790
COENOBITA RUGOSUS
1185, 1186, 1187
COLEOPTERA
552
987, 988
1235
COLLECTION
19, 21, 35, 140
COLLEMBOLA
394
COLONIZATION
546
COLORATION
918
COLUMELLA MUSCLE
982
COMESTIBLE OILS
191, 193, 200
COMMUNITIES
228
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COMMUNITY SRTUCTURE
836
COMMUNITY STRUCTURE
56, 58, 59, 61, 152
635
726, 748, 750, 752, 753, 812, 814, 830, 858, 903
1028, 1100, 1144, 1150
COMORES
1039, 1148
COMPARISON
13
553
COMPETITION
181
COMPOSITION
838
CONDITIONS
37
933
CONGO
68, 258
303, 500, 688
870, 909
1005, 1029, 1056, 1077, 1180
CONSERVATION
226
323, 644, 656, 671
1131, 1134, 1170, 1229
CONSUMPTION
427
CONTAMINATION
298
COPEPODA
147, 266, 267, 268, 270, 271, 272, 275, 276
319, 402, 549, 639, 677
719, 734, 735, 736, 796, 797, 798, 799, 816, 842, 861,
862, 863, 864, 865, 921, 922, 923, 970, 980
1179, 1221
COPULATION
167
669
773
COUSIN ISLAND
168
CRAB
117
308, 318, 426, 427, 428, 429, 430, 431, 432, 433, 434,
482, 515, 629, 668, 669, 691
790, 959
1048
CRABS
91, 115, 135, 166, 167
462, 530, 588, 664
793, 794, 821, 914
1190
CRAB-BURROWS
223



CRUCIFORM MUSCLE

541,
889,
CRUDE
57, 2
371,
766,
CRUSTACEA
9, 40
84, 8
296
305,
418,
480,
558,
650,
709,
786,
863,
876,
970,
1004,
1037,
1104,
1115,
1189,
CUMACEA
358,
762
1247

542
975

05,
375,
840,

207
631
935

+ 54, 55,

7: 91,

3086,
419,
481,
559,
668,
714,
790,
865,
913,
%80,

1005,
1038,
1107,
1128,
1190,

359,

319,
420,
482,
560,
669,
719,
793,
866,
920,
986

360,

CURLEW SANDPIPER

990,
1232
CURRENTS
378
CUSPS
1241
CYCLOPOID
147
549,
719,
CYCLOSTOM
304
DAESIIDAE
406
DAKAR
76, 2
3801
1100

992,

EA
639

980
ATA

71,

DAMARA TERNS

1003
DAMIETTA
30

DAR ES SALAAM

901

993,

272

DAR-ES-SALAAM

1105

92,

1019,
1039,
1108,
1142,
1192,

67,

148,

321,
425,
483,
602,
684,
730,
794,
867,
926,

483,

994,

68, 69,
159,

324,
427,
484,
613,
685,
734,
810,
868,
927,

1024,
1055,
1109,
1149,
1193,

484,

995,

136

325,
428,
485,
614,
691,
735,
815,
869,
941,

1026,
1056,
1110,
1157,
1199,

485,

996

70,
221,

71,
222,

358,
430,
486,
629,
692,
736,
81s,
870,
842,

1027,
1059,
1111,
1165,
1221,

486,

77,

258,

359,
435,
487,
630,
693,
758,
820,
871,
959,

1029,
1063,
1112,
1174,
1244,

693,

78, 81,
274,

360,
448,
529,
639,
694

762,
821,
872,
960,

694

1035,
1064,
1113,
1180,
1247

379,
462,
530,
643,

768,
836,
873,
965,

82,
282,

83,

380,
471,
549,
649,

769,
842,
874,
966,

1036,
1077,
1114,
1184,
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DASYATIDAE
243, 244, 245, 247, 249
DASYATIS PASTINACEA
243, 244, 245
DASYATIS TORTONEST
244, 247
DASYSTIS TORTONEST
249
DATA MATRICES
1168
DEBRIS
767
DECAPODA
9, 67, 68, 69, 70, 71, 83, 134, 138, 258
306, 324, 325, 379, 380, 529, 530, 558, 559, 602, 613
709, 714, 769, 868, 874, 960
1002, 1004, 1019, 1029, 1188, 1192, 1199, 1244
DECOMPOSITION
593, 594
725, 727, 728, 729, 985, 987, 988
13117
DENSITIES
224
DERMESTIDAE
688
DERMOCHELYS CORIACEA
672
1051
DEROCHEILOCARIS ALGOENSIS
810
DERQCHEILOCARIS REMANEX
237
395, 398
820
DESCRIPTION
8, 83
342, 519, 568, 572, 583, 604, 612, 645
763, 881
1023
DESICCATION
807
DESIGN
518
DEVELOPMENT
624
DIAGENESIS
1081
DIAGONICEPS
271
DIAMOND COAST
316, 548
DIATOMS
284
526, 571, 632
732, 878, 979
DIDO VALLEY BEACH
191, 193, 200
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DIET
992
DIGESTIVE GLAND
888
DIGESTIVE TRACT
137
DINOPHILUS GYROCILIATUS
787
DIPLOPODA
986
DIPTERA
441, 442, 537
1116, 1118
DISPERSANTS
631
DISPLACEMENT
1, 2
DISSOLVED ORGANIC MATTER
301, 302
DISSOLVED OXYGEN
307
DISTRIBUTION
33, 46, 47, 62, 245, 246, 261, 285, 287
323, 377, 395, 398, 403, 431, 462, 463, 485, 514, 520,
579, 629, 656, 671
714, 716, 781, 795, 812, 814, 886, 991
1024, 1044, 1058, 1074, 1087, 1088, 1130, 1132, 1143,
1151, 1172, 1174, 1179, 1203, 1238
DIVER-OPERATED
288
DIJERBA
854, 855, 971
DJIBOUTI
29
490, 698
740
DONACIDAE
74
DONAX
74
444, 465, 512, 540, 541, 542
743, 918, 919
1080
DONAX FABA
1090
DONAX RUGOSUS
1089
DONAX SEMISTRIATUS
58
DONAX SERRA
26, 63
381, 382, 383, 384, 384, 385, 386, 595, 596, 617, 659,
661, 663, 680
706, 707, 838, 849, 989
1177, 1212
DONAX SORDIDUS
26




662,
817,

663
844,

849

DOHAX TRUNCULUS

20,
391
882,
893,

DOTILLA FENESTRATA

117
629

27

883,
974,

8e4,
975

DOTILLA SULCATA

515
DUNE

24,

406,

781,

1191

36,

506,
782,

DUNE SLACKS

538
DUNES
4, 5;
143,
320,
633,
718,
934,
1034,
1200,
DURBAN
695
904

11,
154,
390,
640,
744,
951,

1062,
1208,

DURBAN BAY

1112
pUsT

813
DYNAMICS

50,

645

757,

10486,

59

767,

1072,

EAST AFRICA

221,
327,
1147,

279
464,

1148

EAST COAST

125
517

109,

552,
852,

35,
158,
416,
654,
745,
954

896,

629,

262,

38,

1129,
1210,

1075,

885,

621,
953,

170,
422,
667

757,

897,

649

263,

46,

886,

646,
955

236,
519,

791,

1154,
1218,

925

1138

47,

139

887,

280

651

48,
259,
523,

843,

1181,
1219,

888, 889, 890, 891, 892,

49,
281
537,

76, 118, 120, 139,

538, 562, 570, 583,

851, 858, 859, 902, 903,

1185,
1220,

1186,
1235,

1187,
1242

1193,

1205, 1206, 1207
EAST LONDON
1126
EASTERN CAPE
170, 238
617
733,
843,

1166,

779,
847
1170,

780, 806, 812, 818, 819, 821, 823, 827, 838,

1181, 1237, 1239



ECHINODERA
400
ECHINODERMATA
322, ©78
1151, 1152
ECHINOLAMPAS CRASSA
322
1151, 1152
ECHIURA
125
641, 642
899, 900
ECHIURIODEA
1223
ECOLOGY
9, 22, 61, %6,
185, 188, 195,
303, 337, 391,
514, 515, 538,
664, 665, 668,
701, 703, 708,
805, 806, 809,
882, 884, 931,
1001, 1017, 102
1131, 1149, 115
1224, 1237, 123
ECOSYSTEM
824, 834
ECTINQSOMA BARBICAU

120,
199,
393,
561,
690,
712,
815,
932,

127,
230,
395,
574,
691,
733,
826,
951,

4, 1027,
2, 1154,
9, 1240

DA

148
EFFECTS
205
338, 375
EFFLUENT
65, 191, 193
453
805
EGYPT
6, 21, 30, 31,
465, 466, 467,
652

140
468,

469,

140

132,
236,
396,
575,
692
737,
827,
965,
1031,
1168,

470,

153,
248,
398,
602,

748,
828,
990,
1054,
1181,

495,

154,
300

401,
617,

759,
838,
994

1058,
1202,

496,

717, 718, 872, 873, 874, 927, 936, 948

1002, 1043, 104
EL NINO

152
ELANDS BAY

596
ELASMOBRANCHLI

577
ELASMOBRANCHIA

520

1031, 1032
ELIMINATION

177
EMERITA

115

462

4,

1062,

1078

171,

452,
626,

775,
846,

577,

1099,
1209,

173,

474,
651,

788,
875,

601,

179,

478,
657,

790,
879,

1100,
1210,

648,
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1059
ENCYRTOSCELIO
i20
ENERGETICS
1117, 1130
ENERGY
725, 727, 728
ENERGY BUDGET
190, 192, 194, 195, 196
427, 619, 658
829, 895, 993, 995
1118
ENERGY CONTENT
430
ENERGY COST
189
ENERGY FLOW
594
824
ENGINEERING
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