
INDEX* 
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junior a u t h o r s are i n d e x e d t o t h e p a g e o n w h i c h t h e senior author i s c i t ed a l t h o u g h the ir n a m e s 
m a y a p p e a r o n l y i n t h e l ist of references t o t h e c h a p t e r concerned; all a u t h o r s in t h e a n n o t a t e d 
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are i n d i c a t e d w i t h o u t reference t o the ir s t a n d i n g i n n o m e n c l a t u r e . Sh ip a n d e x p e d i t i o n n a m e s are 
i n smal l capi ta l s . A t t e n t i o n is ca l led to t h e s e s u b i n d e x e s : In ter t ida l e co logy , p . 5 4 0 ; geograph ica l 
s u m m a r y of b o t t o m c o m m u n i t i e s , p p . 5 2 0 - 5 2 1 ; m a r i n e borers ( s y s t e m a t i c g r o u p s a n d s u b s t a n c e s 
a t t a c k e d ) , p p . 1 0 3 3 - 1 0 3 4 . 

I n a s m u c h as final a s s e m b l y a n d co l l a t i on of t h e i n d e x w a s d o n e w i t h o u t as s i s tance , errors of omis -
s ion a n d c o m m i s s i o n are t h o s e of t h e editor, for w h i c h h e p r a y s forg ivenes s . 

Abbott, D. P., 1197 
Abbs, Cooper, 988 
Abe, N.r 1016, 1089, 1120, 1149 
Abel, O., 10, 281, 942, 946, 960, 967, 980, 1016 
Aberystwyth, algae, 1043 
Abestopluma pennatula, 654 
Abra (= Syndosmya) 

alba community, 789 
ovata, 846 

Abramis, 867, 868 
brama, 795, 904, 905 

Abundance (Abundanz), 474 
of vertebrate remains, 968 

Abyssal (defined), 21 
animals (fig.), 662 
clay, 645 
community, 652-654 
fauna, distribution, 664 
fishes, distribution (fig.)» 667 
species, age of, 668 

A byssocucumis ingolfi, 1193 
Abyssopelagic zone, 643 
Acanella eburnea, 1105 
Ac&ntharia, 1069 
A cantharia, 450 
Acanthaster, 622 
A canthobdella peledina, 423 
Acanthobdellida, 423 
Acanthocephala, 422, 1118 
Acanthodoris pilosa, 350 
Acanthonus, 665, 667 

distribution (fig.), 667 
Acanthozoslera, 618 

gemmata, 928, 929 
Acarina, 424 
Acartia, 1168 
Acartia bifilosa, 781, 792, 793 

clausi, 833, 834, 856, 1166 
longiretnis, 792, 1167 
tonsa, 716, 787 

Acclimatization, 143, 166-168 
in Caspian Sea, 904, 906-912 

A centropus niveus, 779 
Acer a bullata, 494, 495, 497 
Acerina cermta, 987 
Acetabularia, 261, 262, 263 
Acid digestion in Holothurians, 280 

Acipenser, 421 
gUldenstUdti, 905 
ruthenus, 394, 904 
stellatus, 905 

Acmaea, 1150 
limatola, 551, 700, 1148 
mitra, 551 
persona, 419 
scabra, 700 

Acnidosporidia, 418 
Acoela, 420 
Acrhella horrescens, 1096 
Acrockordus granulatus, 1215 

javanicus, 1215 
Acropora, 437, 615, 618, 622, 627, 1096 

acuminata, 619, 622; facing 621 
arbuscula, 624 
brueggemmani, 618, 627, 1090 
cuneata, 615 
conifera, 620 
corymbosa 431, 618, 620, 622, 627 

association, 623 
zone, 620; facing, 621, 626 

digitifera, 618, 620 
zone, 618; facing 620 

echinata, 622, 624 
exilis, 622 
formosa, 624 

zone, 623, 624; facing 627 
hebes, 620, 627; facing 626 
humilis, 618, 620, 622, 623 
humilis-digitifera, 619 
implicata, 624 
nasuta, 622 
nobilis, 624 
palifera, 618, 619, 622, 623 

zone, 618 
rambleri, 624 
rayneri, 615, 624 
reticulata, 623, 624 

association, 623 
zone, facing 621 

reticulata-hyacinthus-cytherea, 619 
rosaria, 622 
rotumana, 618, 620 
squamosa, 618, 627 
striata, 622 

* The index is a joint contribution of University of California, Scripps Institution of Oceanography, and Pacific 
Marine Station, College of the Pacific. 
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Acropora—(cont'd) 
surculosa, 618, 620 
teres, 624 

Acteon candens, 716 
Actiarctus doryphorus, 424 
Actinia equina, 400, 437, 501 
Actinians, commensal, 399 

life span, 501 
Actinicola percula, 622 
Actinocyclus, 901, 914 

ehrenbergi, 914 
Actinodendron, 623 
Actinomyxidia, 419 
Actinotkoe pugna, 400 
Acrothoracida, 426 
Adacna minima, 914 

plicata, 804, 806 
Adam, W., 1139 
Adams, C. C., 1 
Aiamsia, 399 

palliata, 402 
sociabilis, 402 

Aden, Gulf, coral reefs, 1095 
oxygen, 224 

Adeney, W. E. , 190 
Adolph, E . F., 148, 1211 
Adriatic mortality, 978 

oyster pests, 1130 
temp, and salinity, 1130 

Aedes argenleus, 1182 

dorsalis, 1179 
mariae, 148, 1180 
sollicitans, 1179 
taeniorhynchus, 1179 

Aega ventrosa, 1151 
Aegean Sea, 2 
Aegidae, 426 
Aeolidiella, (Ealidina) alderi, 432 
Aeolis glauca, 432 
Aeoliscus slrigatus, 622 
Aepophilus, 1178 

bonairei, 1178 
Aepus, 1178 
Aetolikon mortality, 986 
Affinity groups, 470 
Afognak mortality, 974 
Agar-digesting bacteria, 1039 
Agassiz, A., 10, 257, 280, 650, 654, 1090, 1191 
Agassiz, Louis, 5, 946, 980, 987 
Agassiz trawl, 75 
Ageciras, 728 
Aggregata eberlhi, 418 
Aglaopheniai?) galatheae, 656 
Agnatha, 1203 
Ago Bay, Foraminifera, 1078 

mortality, 981 
Agulhas Bank, 946, 963 

Current, 327, 949, 951 
Ahermatypic corals, 1089 
Ahlmann, H. W., 88 
Ahlstom, E. H. , 376, 1205 
Ahrens, L. H. , 245 
Ahrens, L. W., 355 
Aikawa, H., 957, 958 
Aiptasia, 436 
Aiptasiomorpha Ittciae, 704 
Air, bacteria, 1039 
Aiyar, R. Gopala, 928, 986, 1120 

Aix-en-Provence shales, 966 
Akashiwo mortality, 981 
Akers, W. H . , 1076 
Aksiray, F. , 865 
Alaria, 552 

esculenta, 1048 
Aland Sea, 753 
Alaska, Gulf of, oxygen, 230 

mortality, 976 
Albacore, 1209 
ALBATROSS, 112, 223, 224 
ALBATROSS III, 199 
Albatrosses, 1219, 1220, 1221 
Alberni Inlet, 689 
Albert I , Prince of Monaco, 654 
Albunea, 1154 
Alburnus tarichi, 977 
Alcidae, 1219 
Alciopa, 1121 

cantrainii, 1121 

Alcippe lampas, 426 
Alcock, A. A., 394 
Alcyonacea, 1106 

zooxanthellae in, 433 
Alcyonaria, 1105 

calcite in, 264 
Alcyanidium polyormm, 787 
Alcyonium, 433, 620 
Alderia modesta, 781 
Alébion glaber, 425 
Aleem, A. A., 550, 573, 724, 1047, 1051, 1059 
Aleev, Y. G. , 866 
Alepas, 426 
Aletes, 637 
Aleutian Islands, 333 

Ridge, 230 
Aleutian copepods, 1165 
Alexander, James E. , 983 
Alexander, W. B. , 677, 678, 701, 702, 703, 1219 
Alexeterion parfaiti, 654 
Algae, 1041 

calcareous, 261-263 
in estuaries, 707, 1024 
osmotic pressure, 140 

Algal borers, 279, 1030 
cushions, 846 
mats, 280 
ridge, 615; facing 620 

Algerian coast, fauna, 1017 
Al-Hussaini, A. H. , 1206 
Alikunhi, K. H. , 1120 
Alinat, J., 55 
Alkalinity, Black Sea, 821 

deep sea, 647 
Alkmaria romijni, 780 
Allan, J. R. H. , 67 
Allan, Joyce, 1135 
Allan, P. F., 1052 
Allan, R. S., 1113 
Allantactis parasitica, 403 
Allee, W. C., 5, 19, 20, 148, 177, 370, 463, 465, 537, 550, 611, 

728, 1012, 1013, 1188 
Allee et al., 1, 36, 43, 146, 149, 160, 161, 166, 415, 471, 1012 
Allee's principle, 47 
Allen, Esther C., 1040 
Allen, E. J . , 730 
Allen, F. E . , 698,1027 
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Allen, J. A., 497, 517, 1143 
Allen, J . Frances, 1143 
Allen, N . T. , 54, 73 
Allen, W. E., 9, 298, 447, 449, 535, 956, 970, 981, 1061, 1062 
Alligator mississipiensis, 1213 
Alloecoela, 420 
Allogromia laticollaris, 1076 
Alloposus mollis, 988 
Aloyidis {¿Ma, 1149 
Alpheids, freshwater, 1157 
Alpkeopsis haugi, 1157 

monodi, 1157 
Aiveolinella quoyi, 1077 
Alveopora, 619 
Alyar, R. G., 449 
Amansia glomerala, 1049 
Amaroucium, 418 

constellatum, 1199 
pellucidum, 1198, 1199 

Amazon tides, 681 
Ambassis natalensis, 394 
Amblyrkynckus cristatus, 1213, 1214 
Ambroz, A. P. , 866, 867 
Amemiya, I. , 1029, 1129 
Amia, 1206 

calm, 421 
Amison, J. M., 956 
Ammocoete, 1204 
Ammodyles, 646, 846 
Ammophila armaria, 1057 

baltica, 1057 
-Lathyrus maritimus, 1052 

Ammonia, Baltic, 320 
Black Sea, 822 
Gulf of Maine, 313, 314 
and nitrogen, Pacific, 308 

Ammotrypane galalheae, 657 
Amoebina, 418 
Ampelisca, 495,1153 

community, 516 
Amphibians, 1211 
Amphibiontic, zone, 546 
Amphtiesma, 595 

subtriangulatum, 597 
veniricosum, 594, 597 

Amphidinium fusiforme, 982 
Ampkilepis norvegica-Pecten vitreus community, 518 
Amphilina foliacea, 421 
Amphilinidea, 421 
Amphiodia-Amphioplus communities, 513 

cratoderma-Turritella fenestrala community, 513 
occidentale community, 513 
sp.-Schizaster sp. community, 514 

Amphiophiura bullala, 653, 654 

convexa, 654 
Amphioplus macraspis community, 514 
Amphioxus, 848, 849 

sands, 846 
Amphipod communities, 516 
Amphipoda, 426, 1153 

Skagerak, 1154 
Isle of Man, 1155 

Amphineura, 424 
Amphiprion, 403, 427 

bicinctus, 622 
and Stoichactis (fig.), 403 

Amphiroa, 261, 624 
aticeps, 1017 

Amphiscolops langerhansii, 437 
Amphisile heinrichi, 942 
Amphistegina, 276 
Amphitrite robusta, 407 

rubra, 494 
Amphiura, 472, 477, 487, 488, 495, 847 

aesluarii community, 512 
chiajei, 845, 1188 

Amphiura communities, 485, 510; (fig.), 512, 513 
filiformis, 488 

-Amphiura chiajei community, 511 
fiorifera community, 512 
rosea community, 512 

Anabaena, 792 
tallica, 782, 786, 792 

Anacropora, 624 
Anaerobic glycolysis, 281 
Anaerobic respiration in molluscs, 267 
Anal papillae, 150 
Anarrhichas, 979 
Anaspiies, 696 
Anastrophe, 941 
Anatolia, fish fauna, 862 
Anchialo Lagoon, 853 
Anchoa hepselus, 709 

mitchelli, 709 
Ancient deposits, 734 
Ancylus ftuviatilis, 769 
Ancylus Lake, 769, 771 
Anderson, C., 1139 
Anderson, C. T. , 250 
Anderson, D. Q., 194, 306, 1040 
Anderson, E. C., 243 
Anderson, W. W., 151 
Andersson, Charles W., 983 
Andersson, K. A., 1219 
André, M., 424, 1031, 1175 
Andrée, K., 681, 729, 960 
Andreitcheva-Vankova, M., 818 
Andrewartha, H. G., 33, 41, 42, 47, 1012 
Andrews, E. A., 150, 395, 1143 
Andrews, Harry L., 1041 
Andriashev, A. P., 363, 1206 
Andros Island, 628 
Andrusov, N . I. , (or Andrussow, Nicolaus), 802, 803, 804, 

824, 969, 977 
Anelasma squalicola, 425 
Anemones, 1108 

and fishes, 403 
Anemonia sargassensis, 368 

sulcata, 437 
Angas, G. F., 1139 
Angelescu, V., 35, 691, 692 
Angelier, E., 596, 1175 
Anglers, 643 
Anglesey, intertidal, 1018, 1019 
Angstrom, A., 110 
Anguilla, 144 

vulgaris, 795 
Angulus exiguus, 846 
Animals in Baltic (fig.), 773 
Animal production, (defined), 500 
Anisakis, 422 
Anisus (Planorbis) vortex, 779 
Ankel, W. E., 393, 1149 
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Annandale, N. , 11,146,501, 693,1029, 1084,1090,1172, 
Annelida, 423 

carbonate deposition by, 264 
Japan, 1121 

Annenkova, N. , 1121 
Annual cycle of nutrients, 311 
Annual rhythm, 918, 921 
Anodonta cygnea, 267 

piscinalis, 779 
Anolis agassizii, 1215 

carolinensis, 1213 
Anomalocardia cuneimeris, 716 
Anopheles albimanus, 1177,1180 

atroparvus, 1179 
atropos, 1179 
curcians bradleyi, 1179 
elulus, 1179 
labranchiae, 1179 
maculipennis, 1179 

Anophrys elongata, 419 
Anopla, 422 
Anraku, Masateru, 1165 
Ansistrosytlis constricla, 657 
Antarctic Bottom Water, 217 

Convergence, 216, 324, 325 
Intermediate Water, 197, 217, 225 
Ocean, algae, 1048 
circulation, 325 
nutrients, 310, 324-330 
oxygen content, 216 
Radiolaria, 1072 

Antedon, 1183 
Antennal glands, 138 

Gammarus (fig.), 138 
Antholoba, 399 

achates, 400 
Anthony, R . , 397 
Anthopleura elegantissima, 550 

xanthogrammica, 351, 636 
Anthoplexaura dimorpha, 392 
Anthozoa, 420, 1108 
Anthuridea, 426 
Anlias hirsutus, 374 

unirameus, 374 
Antigone spissa, 595 
An tipa, G., 11, 729, 819, 865, 959, 983 
Antipathes, 426 
Antitropicality, 378 
Antonio-Murgoci, A., 865 
Anuraea aculeata, 856 

cochlearis, 856 
Anurida, 849 

maritima, 1178, 1179, 1180 
Anvrosporidium pelseneeri, 419 
Apex size, Natica (fig.), 179 
Aphanius dispar, 712 

fasciatiti, 712 
Aphanizomenon, 792, 855, 856, 901 

fit« aquae, 792, 1049 
Aphelocheirus, 1177 
Aphrodite aculeata, 494, 495 
Aphotic zone, 23, 120 
Aplacophora, 424 
Aplodinotus grunniens, 420 
Aplysia, 624 

punctata, 497 
Apoda, 1193 

Apodida, 426 
Apogonichthys, 1206 

strombi, 404 
Aporidea, 422 
Aporrhais, 472 

pespelecani, 495, 805 
Apostomea, 419 
Applegate, V. C., 1203 
Appelof, A., 19, 20, 168, 169 
Apstein, C., 768, 1121, 1162 
Apulyont, Lake, 862 
Aqualung, 55 
Arabian Sea, algae, 1043 

mortality, 977, 985 
Arachnida, 424 
Arachnoides placenta community, 520 
Araeolaimoidea, 422 
Aragonite, 239, 250, 264 

in algae, 261 
Bahama Bank, 256 
-calcite relations, 272 
ecological aspects, 269-273 
in foraminifera, 263 
isotope ratios, 257 
needles, 257 
precipitation of, 256 
solubility, 252, 265 

Aral Sea, 131, 913-915 
benthos, 915 
Biota, 915 
composition, 914 

Arbacia, 1192 
Arbuthudt, C. R., 980 
Area, 280, 595, 623, 803 

glacialis, 466 
glacialis-Astarte crenata community, 518 

Areata mortality, 987 
Arcella, 176 
Archaeolithothamnion, 615 
Archangelski, (see Arkhangel'sky), 
Archer, J . G., 559, 561 
Archiannelida, 423, 1126 
Archibathyal, 21 
Archibenthal, 21 
Archiv fur Molluskenkunde, 1143 
Arctic algae, 1042 

bacteria, 1036 
communities (fig.), 519 
complex in Caspian, 895 
copepods, 1165 
immigrants in Caspian, 900 
polychaetes, 1121 
species a t depth, 466 
tidal zones, 461 

Arctic Mediterranean, oxygen, 221-222 
Arctonoe fragilis, 405 

hosts of (table), 406 
Arctophila fulva, 783 

distribution, 785 
Arenicola, 688, 722, 847, 1122 

assimilis, 1122 
claparedii, 1125, 1126 
cristata, 1125, 1126 
loveni, 1122 
marina, 472, 494, 498, 978, 1122, 1123, 1125, 1127 

Argobuccinum oregonense, 1114 
Argonauta, egg case, 267 
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Arguloidea, 425 
Argulus, 425 

funduli, 425 
megalops, 425 

Argyropelecus, 653 
Argyrotheca, 1114 

cordata, 1114 
Aricia armiger, 978 

foetida, 494 
Arita, Keizo, 1175 
Arkell, W. J . , 47 
Arkhangel'sky, A. D . , (or Archangelski, A. D. ) , 802, 803, 

804, 806, 807, 823, 824, 827, 828, 829, 959, 969 
Arkona Sea, 753 
ARMATJER HANSEN, 219 
Armstrong, F. A. J., 303, 351 
Arndt, W., 1084, 1152 
Arno Atoll, 1103 
Arnold, D. C., 404 
Arnold, Edgar L., 60 
Arnold, J. R . , 243 
Arnold, Zach M., 1076 
Arnoldi, L. V. , 869 
Aroe basin, 229 
Arrhenius, G., 244, 282, 283, 447, 450 
Arrhenius, Svante, 159, 160, 926 
Arriola, F. J . , 1152 
Artemia, 146, 150, 700, 711, 712, 716 

gracilis, 1176 
salina, 853, 854, 1176, 1177 

Arthropoda, 424 
carbonate deposition by, 269 
fauna of algae, 1154 

Arts, L. des . , 1188 
Asabellides sibirica-Nucula tenuis community, 520 
Asane, Nagao, 1041 
Ascaroidea, 422 
Aschelminthes, 422 
Ascidia, 1199 

atra, 1198 
callosa, 394 
ceratodes, 349, 1198 

uptake, 350 
paralropa, 394 
samea, 1199 

Ascidiella aspersa, 847, 1199 
Asclepios, 1179 
Ascophylla nodosa (or Ascophyllum nodosum), 371,564,788, 

1043, 1045, 1047 
Ascothoracida, 426 
Asellota, 426 
Asellus aquaticus, 779, 783 
Ashworth, J. H. , 432, 501, 1090, 1113, 1117, 1122 
Aspidobothria, 421 
Aspidobranchia, 1149 
Aspidocotylea, 421 
Aspidogastraea, 421 
Aspidosiphon, 1091 
Asplanchna, 856 
Assal Lake, mortality, 978 
Association, 47 
Astacus, blood, 269 

leptodactylus, 898 
pachypus, 898 

A starte, 785 
borealis, 476, 477, 495, 783, 789 
elliptica, 477 

montagui, 477, 495 
sulcata, 495 

Asteracantkion rubens, 419 
Asterias, 265, 487 

forbesi, 487, 1189 
glacialis, 494 
rubens, 480, 494, 495, 498, 776, 777, 1189 

Asterionella japónica, 351, 1062 
Asterocheres, 425 
Asteroids, 1187 
Asterope mariae, 1162 

oblonga, 1162 

Astomata, 419 
A sfrangia, 636 
Astreopora, 619, 622, 623, 628 
Astropectens 595 

aranciacus, 1190 
marginatus, 1192 

Astrosphaeridae, 1071 
Athanas, 847 
Atherina, 868, 899, 903, 908 

mochon, 861, 863 
requeti, 1051 

Atkins, W. R. G., 109, 110, 111, 118, 119, 297, 310, 311, 313, 
351, 1041 

Atkinson, G. T . , 947, 978 
Atlantic copepods, deep water, 219, 1165 

Foraminifera, 1078 
Atlantic, North, oxygen changes in, 201 

oxygen consumption, 195 
zooplankton, 1168 

oxygen, 219 
oxygen consumption, 194 
oxygen-minimum zone, 220 
phosphates, 321 
Radiolaria, 1070 
reefs, 627-628 
South, Radiolaria, 1071 

ATLANTIS, 196, 199, 215, 219, 320 
Atlantis (the lost one), 1019 
Atlas of Sea Surface Temperatures, 376 
Atoda, K., 1090 
Atoll, cross section (fig.)/ 616-617; plate, facing 620 
Atoll Reefs, 614 
Atolls, 614 
A triplex, 725, 1057 

arenaria, 1056 
Attractive substances and larvae, 483-484 
Atya africana, 1152 
Atyidae, 142, 696, 1152 
Audouin, V., 1, 9 
Audouinia tentaculata, 494 
Augener, H. , 1122 
Aughtry, Robert H. , 988 
Auks, 1221 
Aulacanthidae, 1071 
Aulorhynchus flavidus, 635 
Aurelia (=Aurellia), 142 

aurita, 757, 777, 778, 794, 833 
in Baltic, 762 

Austin, Lynn H. , 230 
Austin, T. S., 449, 573, 575, 576, 577, 612, 951, 952, 1020, 1100 
Australia, algae, 1046 

echinoderms, 1188 
estuaries, 680 
fishes, 1209 

Autecology, 9 
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Avagina incola, 420 
Avicennia, 624, 728 

alba, 1056 
nilida, 1053 

Avrainvillea, 623, 1046 
Awati, P. R., 1129 
Ax, P. , 595 
Axelrod, D. I., 10, 729 
Axinus, 655, 659 
Axinopsis sericalvs, 393 
Azoic region, 969 
Azoic zone, 959 
Azores mortality, 988 
Azov, Sea of, 713, 801, 854-861, 947, 957 

biocoenotic classification, 860-861 
benthic associations (fig.), 859 
benthos, 857-860 
biomass, 857 
communities, 857-861 
fisheries, 865 
fish fauna, 865, 867 
mortality, 983, 986 
phytoplankton, 855-856 
plankton, 856 
productivity, 865 
salinity, 855 
zoobenthos, 858 
zooplankton, 856 

Baardseth, E., 571, 1041 
Baas-Becking, A. V., 263 
Bass-Becking, L. G. M., 711, 1035 
Bacci, G., 509, 512 
Bachmayer, F., 1156 
Backlund, HelgeO. , 1175 
Bacteria, 1035-1040 

in Black Sea, 826 
in beaches, 593 
in carbonate precipitation, 259 
and diatoms, 1066 
deep-sea, 503 
decomposition, 305-308 
in estuaries, 711 
in nutrient decomposition, 309 
and phosphate, 304 
productivity, 503 
in sediment, 733 
and red water, 958 

Bacterium calcis, 260 
Bactranophorus tkoraciles, 1032 
Baculogypsinoides spinosus, 1077 
Baer, Jean G., 408, 417, 424, 426 
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Bytinski-Salz, H., 1130 
C" technique (photosynthesis), 79-80, 193 
Ca/Mg ratio modern sediments, 240 

Precambrian rocks, 240 
Cabasso, V., 957, 986 
Cable, Louella E., 166 
Caddis flies, in Caspian Sea, 914 
Cadenat, J., 983 
Caecijaera, 426 
Cajtus, 846 

xantholoma, 848 , 
Caithness, intertidal, 1019 
Cakile marítima, 1057 

-Salsola, 1052 
Calamagrostis epigeios, 1057 
Calanipeda aquaedulcis, 856, 901 
Calanoida, 425 
Calanus cristalus, Í165 

finmarchicus, 452, 792, 1165, 1166, 1167, 1168, 1169 
helgolandicus, 833, 834, 1168 
hyperboreus, 452 
plumchrus, 1165, 1167 

Calappa, 1154 
Calcareous skeletons, 275 

sponges, 264 
Calcarina, 618, 619, 276 
Calcispongea, 1083 
Calcite, 239, 250 

algae, 261 
-aragonite relations, 272 
precipitation, 259 
solubility, 252 

Calcium geoeconomy, 240 
equilibrium, 241 
and permeability, 137, 141 
uptake, 351 

Calcium carbonate, ionic products, 265 
isotope content, 276 
precipitation, 1036, 1037, 1038 
in sediments, 244, 731 
solution of, 277 

Calcium oxalite, in algae, 263 
Caldwell, L. T„ 731 
California, coast, ecology, 1018 

nutrients, 335 
Current, 332 
Foraminifera, 1076 
mortality, 987 
province, 364 
Gulf of, algae, 1044 

mortality, 981 
oysters, 1130 

Caligoida, 425 
Caligus, 421 

rapax, 425 
Callao mortality, 976, 981 
Call en dar, G. S., 244 
Calliactis, 399 

algoaensis, 401 
armillatus, 401 
japónica, 401 
miriam, 401 
parasitica, 401 
tricolor, 400 
variegata, 401 
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Callianassa, 396, 409, 721, 847, 1025 
commensals, 397 

Callianassidae, 1157 
Callinectes danae, 152 

sapidus, 146, 147, 422, 426, 985, 1025, 1151, 1153 
Calliopus laeviuscukts, 777 
Calliostoma, 636 
Callithamnion, 841 
Callizona, 1121 
Callorhynchus milii, 421 
Caiman, W. T. , 1030, 1152 
Calocalanus, 833 
Calocaris mc'andreae, 495 
Calothrix, 261, 541, 549 , 550 

crustacea, 549, 1044 
parietina, 1049 
pilosa, 549 
pulvinata, 549 
scopulerum, 549, 1044, 1045 
vivipara, 549, 1044 

Calvin, J:, 505, 542, 556, 567, 1015 
Calyptraea chinensis, 805, 846, 847 
Camargue, 729, 1026 
Cameras, underwater, 56 
CAMBRIDGE SUEZ CANAI Expedition, 713 
Cameron, M. L., 302 
Campeche, Gulf of, 1018 
Van Campen, W. G., 1209 
Cancer, 637, 1156 
Cancrincola, 425 
Candiru, 427 
Canet Marshes, 1052 
Cannon, H. G., 147, 1162 
Cannon, W. B., 34 
Cantoria, 1215 
Canu, F., 1110 
Cape Ann, Masachusetts, communities, 1017 
Capelin mortality, 987 
Capillary level, beaches (fig.), 589 
Capitella capitaia, 847 
CAPRICORN Expedition, 280 
Capsizing, 301 
Caranx, 403 
Carapus, 404, 427, 622 
Carbon, abundance, 241 

cycle, 30, 32 
fixation, 38 
isotopes, ratios, 244 
juvenile, 246 
origin,of, 245 
-oxygen isotopic relationships, 274 
partition, 241 
ratios, in algae, 262 
from volcanoes, 246 

Carbon dioxide, 133, 239-285 
abundance, 241 
increase, 244 
concentration, 247, 253 
cycle, 241, 688 
deep sea, 647 
exchange, 244 
equilibrium, 241, 248 
fluxes, 242 
interstitial water, 592 
system, 246 

Carbonates, 239-295 
Black Sea, 821, 830 

characteristics, 270-271 
concentration, 253, 254 
cycle, 245 
deposition at Bikini, 273 
precipitation by bacteria, 259 
sediment types, 285 
solubility, 250, 251, 254 
solubility products, 250, 255 
solution, inorganic, 278 

organic, 279 
Carcinides [or Carcinus] maenas, 136, 137, 139, 419, 426, 

494, 497, 987, 1153 
Carcinonemertes carcinophila, 422 
Carcinoscorpius rotundicauda, 1172, 1173 
Cardiophilus, 864 
Cardisoma, 602, 721, 1156 

armatum, 147 
guanhumi, 1156 

Cardium, 150, 594, 595, 623, 803, 846, 853, 857, 899, 908, 987 
corbis, 498, 1148 
crass-urn, 987 
edule, 420, 435, 477, 495, 497, 601, 680, 697, 713, 777, 783, 

789, 790, 804, 805, 807, 847, 852, 895, 914, 978, 1050, 
1143, 1144, 1146; fig., 594 

communities, Sea of Azov, 858, 860 
-Syndosmya ovata community 858-860 

exiguum, 846, 847, 848 
fasciatum, 494, 495, 497 
groenlandicum, 477, 498 
simile, 845, 847, 848 
tuberculatum, 805 

Caretta carelta, 846 
Carey, C. L., 306, 309, 1039 
Caribbean, oxygen, 220 
Carillo, D . C. N . , 981 
Carinosoma, 900 
Carl, G. CliSord, 1023 
Carlgren, Oskar, 399, 400, 401, 402, 653 
Carlisle, A. J., 399 
Carnahan, J. A., 557 
CARNEGIE, 212, 225, 226, 227, 330, 333, 335 
Carnivora, 1223 

symbiosis in, 430 
Carolina coast, biota, 1020, 1021 
Carotenes, 963 
Carotenoids, 121, 124, 963 
Carpenter, G. H., 1178 
Carpenter, P. Herbert, 1183 
Carpenter, S. J., 1178 
Carpenter, W. L., 185 
Carpophyllum, 542 
Carr, Archie, 1213 
Carrigy, M. A., 258, 279 
Carriker, M. R. , 679, 1130, 1144 
Carritt, D . E., 187, 189, 231 
Carter, H . J., 983, 985 
Carteria, 121, 430, 593 
Cary, Lewis, R. , 1105 
Caryophyllia, 636 

arcuata, 1095 
claims, 1093, 1095 

Cascading, 301 
Caspers, H. , 45,47,469,470, 473,474,504,505, 507,508, 509, 

510, 515, 517, 520, 553, 596, 691, 702, 713, 801, 818, 
828, 832, 840, 841, 843 , 845, 846, 848, 849, 850, 851, 
852, 853, 865, 866, 867, 868, 922 , 987, 1023, 1027, 1179 

Caspia, 806 
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Caspialosa, 866, 868, 895, 899, 904 
maeotica, 862 

tanaica, 862 
Caspian basin, 803 
Caspian Sea, 131, 891-913, 947 

acclimatization in, 904, 906-912 
benthos, 906, 910 
birds, 912 
colonization in, 908 
and Aral seas composition, 914 
currents (fig.), 893 
element, in Black Sea, 863 
endemics, 897, 899 
fauna, 863-865, 895, 900, 903 
and Mediterranean fauna, 898 
fishes, 903-904 
flora, 895 
herrings, 904 
hydrogen sulfide, 895 
nutrients, 895 
oxygen, 895 
phytoplankton, 901 
phytobenthos, 902 
plankton, 902 
salinity, 894 
seal, 900 
temperature, 894 
vertical migrations in, 902 
zoobenthos, 903 
zooplankton, 901, 902 

Caspiosoma, 862 

Cassidulina, 1077 
Cassiopea, 436, 437, 438 
Castanellidae, 1072 
Castillo, L., 1130 
Castle, W. E., 164 
Castracane degli Antelminelli, A. F., 1060 
Casuarina, 725 
Catala, R., 622, 1091 
Catapagurus skarreri, 402 
Cwudina, 1193 
Caulastrea furcaia, 1090 
Caulerpa, 618, 623, 1046 

verticilata, 1046 
Caullery, M., 408, 417, 947, 1123 
Causey, D. , 1152 
Cayeux, L., 963, 966 
Cayman Basin, oxygen, 220 
Celan, M., 839, 841 
Celestus hancocki, 1214 
Cell-lineage studies, 5 
Cellulose acetate filters, 384 
Celtic province, 360 
Celtis occidentalism 1151, 1155 
Centipedes, 1175 
Central Pacific, sponges, 1085 
Centrechinus setosus, 622 
Centrifuge, plankton research, 4 
Centriscus heinrichi, 942 

scutatus, 942, 989 
Centrocorone, 847 
Centropages hamatus, 792, 1166, 1168 

kroyeri, 833, 834, 856 
typicus, 1165, 1168 

Cepède, C., 1123 
Cephalocarida, 1175 
Cephaloidophora olivia, 418 

Ceramium, 707, 788, 845 
ciliatum, 1047 
iliaphanum, 839, 857 
pacificum, 575 
rubrum, 839 
tenuicorne, 782, 1045 

Ceraplectana trachyderma, 658 
Ceratias, 427 
Ceratioidea, 643 
Ceratium, 831 

furca, 851 
/usus, 123 
tripos, 123 
tripos balticum, 792 

Ceratocephale osawai, 922, 1125 
Ceratomyxa hopkinsi, 419 

mesospora, 419 
Cerataulina, 870 

bergonii, 830, 831 
Cerberus, 1215 

rhynchops, 1214 
Cercopages, 856 

pengoi, 856 
Cercopagis gracillima, 901 
Cercyra papulosa, 846 
Cerianthus vestitus, 845 
Ceriops, 624 
Cerithiohim, 848 
Cerithium, 803 

community (fig.), 515 
pfejferi community, 514 
reticulatum, 805 

Cerruti, A., 393, 1191 
Cestoda, 421 
Cestus veneris, 419 
Cetacea, 1223 

in freshwater, 1223 
Cetotherium, 803 
Ceylon, reefs, 1100 
Chabanand, P., 1206 
Chabry, L., 265 
Chace, F. A., 453, 1152, 1153 
Chacko, P. I. , 957, 986 
Chadwick, H. C„ 1183 
Ckaetoceras, 792, 830, 855, 870, 1060 

curvisetus, 1060 
danicum, 792 
decipiens, 1060 
fusus, 792 
radians, 831 
subtilis, 782 
wighami, 782, 792 

Chaetogammarus ischnus, 865 
Chaetognatha, 424, 1118 
Chaetomorpha, 707 

chlorotica, 839 
Chaetophora, 717 
Chaetopleura apiculata, 928 
Ckaetopterus, 397, 472 

norvegicus, 494 
variopedatus, 494 

Chalcaburneus chalcoides, 862 
CHALLENGER, 2, 3, 5, 6, 74, 185, 653, 664, 698, 964, 96 

Foraminifera, 1076 
Radiolaria, 1070 

Challengerid-zone, 1070 
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Chama, 1027 
pellucida, 636 

Chamaecyparis thyoides, 1052 
Chamberlin, J. C., 1179 
Chamberlin, T. C., 145 
Chamberlin, R. W., 1178 
Chamisso, A., 1091 
Champia, 707 
Champion, A. R., 69 
Chaney, Ralph W., 10 
Channels, tidal, 678 
Chanos chanos, 141, 144 
Chapman, F. , 259 
Chapman, G., 588, 1123 
Chapman, James, 980, 983 
Chapman, R. N. , 159,161 
Chapman, V. J., 43, 45, 536, 537, 541, 547, 550, 552, 553, 554, 

557, 726, 727, 732, 1041, 1043 
Chappuis, P. A., 596 
Chara, 853 

aspera, 788, 789 
baltica, 782 
canescenes, 782 
crinita, 782 
tomentosa, 788, 789 

Characterizing species, 475, 476; (defined), 477 
Chatham Islands, 379 
Chatton, E., 395 
Chauda stage, 804 
Chauliodus, 369, 643 

sloani, 1207 
Chave, K. E., 257, 260, 261, 263, 264, 265, 266, 267, 268, 269, 

270, 273, 354 
Chelonia imbricata, 1217 

mydas, 1217 
Chelura, 1030 
Chelyosoma siboja, 1199 
Chemical abundances, (table), 346 
Cherbonnier, G., 1193 
Chernev, S., 818, 847, 853 
Chemovksy, A. A., 854 
Chesapeake Bay, 11, 683, 686, 687, 688, 689, 690, 693, 730, 

732, 946 
bryozoa, 1111 
fishes, 1208 

Chew, Frank, 956, 984 
Chichester Harbour, 1028 
Chidambaram, K., 951, 957, 986 
Chigirin, N. I., 810, 820, 821, 822, 823 
Chile mortality, 981 

oysters, 1130 
Chilingar, G. V., 240 
Chilka Lake, 11, 1157 

sponges, 1084 
Chimaera, 23 
Chinese mitten crab, 786 
Chironomidae, 1177, 1179, 1181 
Chironomus halophilus, 853 

oceanicus, 1180 
salinarius, 713, 852, 853 

Chitin-digesting bacteria, 1037, 1040 
Chilonanthus abyssorum, 654 
Chlamydomonas, 430, 1166 
Chiarella, 123, 124, 125, 429, 430 
Chlorinity, carbonate solubility and, 251 
Chlorohydra viridissima, 430 
Chlorphyll, 121, 124 

Chokhuri, N . I., 834 
Chondracaitihus merluccii, 425 
Chondrilla, 1084 

nucula, 352, 353 
Choniroclaiia guiteli, 654 
Chondrus, 349, 1047 

crispas, 1048 
Chorda filum, 788 
Chordata, 427, 1197 
Chow, T. J., 262, 263, 264, 265, 266, 268, 269, 270 
Christensen, E. H., 12, 306 
Christensen, R. J., 454 
Chromadoroidea, 422 
Chrysaora, 403 
Chrysidella schaudinni, 418 
Chthamalus, 564, 848, 1158 

stellatus, 564, 845, 1159 
Chubb, L. J., 1091 
Chugunov, N . L., 729 
Chugunova, N . I., 865 
Chukchi Sea, 229 

plankton, 1166 
Chumley, James, 1017 
Chun, C., 176, 178 
Churchill, E. P., 139, 1084, 1153 
Cicindela, 1177 
Cidaris papillata, 1192 
Cienfugos, M., 980, 981 
Ciladi, M., 109 
Ciliata, 419, 1069 
Ciliate red water, 957 
Ciliophora, 419 
Cimmerian Epoch, 803 
Ciocárdel, R., 817, 818 
Ciona, 407, 1199 

inlestinalis, 349, 351, 847, 1198, 1199 
Circalittoral, 27 
Circular causal systems, 30 
Circulation, oí nutrients, 337 

ocean 90, 97 
S. Atlantic (fig.), 325 

Cirripidia, 425 
Cirroteuthis umbellala, 654 
Cirsium arvense, 1057 
Civilization and Climate, 568 
Cladophora, 619, 707, 713, 839, 857 

acgagropila, 788 
cristallina, 854 
glaucescens, 1046 
gtomerata, 788, 853, 854, 1045; facing 783 

Cladophoropsis, 619 
Claparéde, E., 1117 
Clark, Ailsa M., 1183 
Clark, Austin H.. 951, 956, 984, 1183, 1188, 1191 
Clark, Frances N. , 919, 953, 981 
Clark, Hubert Lyman, 1184, 1188, 1191, 1193 
Clark, L. B., 930, 931 
Clarke, F. W., 131, 240, 242, 244, 261, 262, 264, 269, 273, 354, 

686, 687, 693, 712 
Clarke, G. L., 11, 17, 57, 58, 69, 109, 110, 116, 122, 123, 192, 

212, 213, 443, 446, 453, 1012, 1118, 1165 
Clarke, John M., 971, 1114 
Clarke, W. E., 1219 
Clarke-Bumpus sampler, 57-59 
Classen, Th., 980, 983, 984 
Classification, benthic, 17-23, 27 

estuaries, 679-680, 683 
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chlorinity, 23 
salinity, 23 
shore line, 25 

Clausocalanus pergens, 1165, 1167 
Clavularia hantra, 1106 
Cleaning, by fishes, 404 
Clemens, W. A., 980, 1203, 1206 
Clements, F. E., 10, 43, 359, 468, 485, 505, 518 
Clench, W. J., 1030, 1135 
Cleoti, 1181 
Cleve, P. T., 178 
Cleve-Euler, Astrid, 1060 
Cleveloudia ios, 396, 409 
Clibanarius, 624 

misanthropus, 401 
striolaius, 728 

Cliona, 150, 847, 1030, 1084 
celata, 419 
truilti, 419 
i astifica, 1033 
viridis, 1033 

Clionidae, 419 
Climatic change and fishes, 1208 
Climatic optimum, 808 
Climatic zones, land, 97 
Climax, 43, 44 
Cloud, P. E., Jr., 257, 285, 576, 618, 1092 
Cloudsley-Thompson, J. L., 1175 
Clowes, A. J., 223, 325, 326-327, 328-329 
Clunio, 1181 

marinus, 846, 1179 
periodicity, 922-924 
breeding (fig.). 923 

Clunionine midges, 846, 924, 1179, 1182 
Clupea karengus membras, 794 

pallasii, 987 
sprottus, 794 

Clupeonella, 868, 904 
muhlisi, 862 

Clyde Sea area, 1017 
Clymenella iorquata, 418, 419 
Clylia, 445, 595 

bakeri, 393, 395; facing 394 
Cnidosporidia, 419 
Coastal lagoons, Black Sea, 849-861 
Coastal regions, oceanography, 101 

nutrients, 311-320 
Coastal Zone. Black Sea, 846 
Coccidia, 418 
Coccochloris peniocystis, 1049 

stagnina, 1049 
Coccolithophores, 120, 263, 282, 444 
Coccoliths, 261, 444 
Coccolobo- manchineel, 1052 
Cocos-Keeling Islands, coral reefs, 1095, 1096 
Cod, eggs, 161 
Codakia, 622, 623 
Codiaceae, 261 
Cadium adkaerens, 1044 

cuneatum, 1044 
dichotomum, 1044 
fragile, 1044 

Coe, W. R., 9, 171, 173, 267, 268, 368, 386, 487, 597, 935, 938, 
1030, 1119, 1144, 1194 

Coefficient of dispersion, 68 
Coelambus parallelogrammus, 780 

Coelenterata, 420 
carbonate deposition by, 264 

Coelodendridae, 1072 
Coeloplatta, 420 
Coenobita, 602 

clypealus, 147 
Coffin, C. C., 302 
Coiling direction in Foraminifera, 1077 
Coker, R. E., 981, 1219 
Cold, resistance, 165 
Cold spells, Florida, 949 
Cold Spring Harbor sand spit, 599 
Cole, J. P., 916 
Cole, L. C., 43, 1012 
Cole, L. J., 5 
Cole, W. H., 141, 265, 269, 1172 
Cole, W. Storrs, 1075 
Colefax, A. N. , 320, 982 
Coleoptera, 1181 
Colidoiea, 426 
Collet, Leon W., 963 
Collembola, 599 
Collid-zone, 1070 
Collier, A., 352, 567, 713, 949, 977, 978 
Collier, F. C., 982 
Collingwood, C., 403 
Collins, Grenold, 1224 
Collins, J. W., 949, 978, 979, 987, 988 
Collip, J. B., 267, 281 
Collodaria, 1069, 1070 
Colman, J., 536, 541, 555, 562, 564, 1017, 1023 
Colonization of estuaries, 693 
Colorimetric methods, 297 
Colorado River, bore, 682 
Colpomenia sinuosa, 1017 
Columbella lunata, 421 
Colymbidae, 1219 
Commensalism (defined), 391; 391-419, 1123 
Commensals and associates of corals, 622, 1091 

in crustacea, 1152 
origin of, 408 

Commensals (fig.), 398 
Commercial Fisheries Abstracts, 1205 
Commission zur Wissenschaftlichen Untersuchungen d. 

Deutschen Meere, 3 
Committee on Marine Ecology, 10 
Community, 30, 40, 47; (defined), 471 

name, 478 
origin of, 479 
-bottom linkage, 472 
Danish (fig.), 31 
deep sea, 651-666 
description of, 473 
division, 469 
as ecological units, 470 
as faunistic units, 470 
Sea of Azov, 857-860 
as statistical units, 467 
and substrate, 473 
Tomales Bay (fig.), 719 

Compensation depth (defined), 122; 123, 192, 446 
English Channel, 123 
Oslo Fjord, 123 
Sargasso Sea, 123 

Compensation intensity, 122, 446 
marine algae, 125 
diatoms, 123 
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Compensation point (defined), 122 
Composition of estuarine environments (fig.), 703 
Composition, Caspian and Aral Seas, 131, 914 
Comrie, L., 1225 
Concepcion mortality, 976 
Coitchoecia, 1162 
Concholepas, 426 
Conchophthirius mytili, 419 
Condorelli-Francaviglia, Mario, 977 
Conger, P. S., 310, 1060 
Congeria, 803 

cochleata, 786 
Connilembus caeci, 419 
Conocarpus, 1052 

erecta, 1053 
Conover, John T. , 1042 
Conn, Jean E., 1040 
Conel, J. L., 1203 
Connell, Cecil H., 953, 985 
Conrad, H. S., 1052 
Conservation of plankton, 453 
Constancy, in community (defined), 474 
Constancy, of estuary (fig.), 695 
Constructive forces on reefs, 613 
Consumption, (defined), 499 
Continental slope, 21 
Coniracaecum incurvum, 422 

spiculigerum, 422 
Conns, 622, 803 
Convection currents, 447, 955 
Convergence, 447 

Antarctic, 216, 324, 325 
Western Atlantic, 321 

Convoluta, 433, 436, 593 
movements (fig.), 436 
paradoxa, 430, 436, 438 
roscojfenis, 430, 433, 436, 437, 438 

Conway, E. J., 11, 132-133, 142, 143, 169, 245, 246 
Cook, G. H., 1172 
Cooke, C. Wythe, 1191 
Cooper, G. A., 1113 
Cooper, L. H. N. , 205, 297, 298, 301, 303, 304, 305, 309, 

310, 311, 312, 313, 314, 315, 338, 453, 1023 
Cooper, W. S., 1052 
Cope, E. D. , 989 
Copenhagen, L. D. , 1060 
Copenhagen, W. J., 732, 954, 955, 959, 968, 970, 980, 983, 

984, 1060 
Copepoda, 425, 1165-69 
Copepods in beach (fig.), 601 

efficiency, 36 
Copper, 347 
Coquina and calcareous breccias, 285 
Coral-algal zone, 618 
Coral gall (fig.), 407 
Coral knolls, facing 626, 627 
Coral reefs, 10, 45, 609-631; facing 630 

balance, 39 
distribution, 609 
controversy, 629 
problem, 628-629 
trophic structure, 39 

Corallian fades, 1093 
Coralline, 262, 567, 845, 1017 

squamata, 261 

Coralline algae, 261 
Corals, 1087-1104 

associated organisms, 622 
competition, 612 
distribution factors (fig.), 610, 1088 
food, 1087 
growth rate, 1098 
and lunar cycles, 1097 
physiology, 1096 
reef, 172 
solitary, 1095 

Corbis, 623 
Corbula, 803, 848, 857 

gibba, 495, 498 
gracilis, 1029 
maeotica, 860 

community, 860 
variation, 861 

mediterranea, 846, 860 
Corcoran, E. F., 79, 383, 593, 1027 
Corculum cardissa, 432 
Cordylophora, 864, 895 

caspia (=lacustris), 703, 706, 780, 
Corella parallelogramma, 1199 
Coretkra (=Chaoborus), 794 
Coregonus albula, 795 

lavaretus, 795 
Cori, Carl J., 958 
Coriolis effect, in Baltic, 761 

in estuaries, 683-684, 685, 686 
Cormorants, 1219, 1220 
Corney, B. G., 925 
Cornua, 1073 
Cornwall, I. E., 1158 
Coronilla diadema, 426 
Coropkium, 795, 857, 865, 897, 1157 
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Bymenaster blegvadi, 658 
Bypania, 864, 1121 
Bypaniola, 857, 864, 1121 
Byperia galba, 792 
Hypersaline (term), 25 

fauna, origin of, 717 
lagoon (defined), 711 
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Illing, L. V., 257, 285 
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Interface in Black Sea, 811 
International Council for the Exploration of the Sea, 8 
International Fisheries Exhibition, 7 
Interstitial fauna, 79, 596, 598, 601-602, 791 
Interstitial water, carbon dioxide, 592 
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oxygen,592 
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polychaetes, 1124 

Japan Current, 332 
Japan Sea, oxygen, 228 
Jargon of ecology, 47 
Jarnefelt, H . , 535, 572 
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Level-bottom areas, 466 
Level-bottom environments, 463 
Level, of Caspian, 893-894 
Levick, G. M., 1220 
Levring, T. , 123, 1046 
Lewes, G. H. , 3 
Lewis, C., 124 
Lewis, H. F., 1220 
Lewis, J. R., 541, 553, 555, 1019 
Liagora, 261 

californica, 262 
Libby, W. F., 282 
Lichens, metabolic rates, 167 
Lichomolgidae, 425 
Licnophora, 419 
Liebert, F., 958 
Life, origin of, 385 
Life assemblages, idealized, 43 
Life cycles, 496, 497 
Life expectancies (invertebrates), 497 
Life span, actinians, 501 
Light bottle, 79 
Light, abyssal zone, 645 

and corals, 1088, 1099, 1103 
effect on bacteria, 1040 
penetration and zonation, 565 

Ligia, 269, 1156 
exotica, 549 
italica, 845 
occidentalis, 549 
oceanica, 1157 
Pallasi, 549 

Liljequist, G., I l l , 118 
Lillebaelt, 752 
Lilly, Sylvia J., 1016 
Lima, 472, 619, 623 

loscombi, 495 
Limacina helicoides, 643 
Limans, Black Sea, 849-861 

Rumanian, 853 
Russian, 854 

Limbaugh, C., 405, 633 
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Limsstone, deposition, 132,133 
weathering, 245 

Limiting factors in an estuary (figs.), 694, 695 
Limfjord, 946 

mortality, 977 
productivity, 500 

Limnocalanus, 900 
grimaliii, 767, 771, 783, 784 (fig.), 792, 793, 794 
macrurus, 771, 784 

Limnocardium, 803 
Limnocnida, 148 
Limnomysis, 864 
Limnoria, 379, 395, 846, 1029, 1030, 1031, 1033 

lignorum, 1031, 1033 
quadripunclata, 372, 374-375, 376 

Limonium, 726 
carolinianum, 1054 

Limpets, 1149 
Limulus, 142, 163, 173, 420, 696 

blood, 269 
moluccanus, 1172 
polyphemus, 1171-73 

Linch, G., 257 
Linckia, 618, 637 
Lindberg, H., 571, 776, 780, 1179, 1177, 1180 
Lindeman, R. L., 35, 36 
Lindemann, E., 951, 983 
Linder, D. H., 1036 
Lindner, M. J., 151 
Li neus bilineatus, 418 

lacleus, 846 
Lindroth, A., 63, 68, 69, 70, 467, 468, 469, 470, 471, 474, 495 
Linguatulida, 424 
Lingula, 23, 1113, 1114, 1115 

lepidttla, 1115 
Linke, 0 . , 505, 678, 722, 730, 732, 1146 
Linnaeus, 1152 
Lint, G. M. de, 1163 
Linloniella adhaerans, 421 
Liomia medusa-Sabellaria spinulosa community, 520 
Liopathes, 1091 
Liothyrella anlarclica, 1114 
Liparocephalus, 1178, 1179 
Lipman, C. B., 260, 1038 
Lipotes, 1223 
Lisbon mortality, 976 
Lischke, C. E., 1140 
Lithocystis brackycercus, 418 
Lithodomus, 1031 
Lithoglyptes indicus, 1033 
Lithophaga, 280, 1029, 1030, 1033 

nasula, 976 
Litkophyllum, 261, 615 
Lithothamnion ridge, 614 
Lilholhamnium (=Lithothamnion), 261, 262, 276, 615, 1017 

polymorphum, 778 
Lithotrya, 615 
Litiopa melanostoma, 368 
Little Belt, 752 
Litoral, 3 
Littoral, 17; (defined), 19 

(and comb, forms), 18 
currents, 591 
pools, 573 
populations, 935 
provinces (map), facing 359 
zone, 547, 550 

Liltorina, 150, 272, 278, 549, 564, 1149, 1150 
aggregation, U50 
efficiency, 387 
erosion by, 387 
irrorala, 721 
lillorea, 494, 495, 770, 773, 1150 
neritoides, 845 
planaxis, 385, 387, 576, 1150 
rudis, 554 
scutulata, 550, 575, 576, 1150 
sitchana (or sitkana), 267, 575 
-Ligia, variation, 848 

Littorina Sea, 769, 772 
Littorines, 549, 1149 
Living fossils, 667, 1113, 1137, 1146 
Livingstone, D. A., 302 
Lloyd, A. J., 1156 
Lloyd, R., 394 
Lobatostoma, 421 
Lo Bianco, Salvatore, 974 
Lobophyllia, 618, 622 
Lobophyton, 620 
Lobophytum, 433 
Lobster, European, 168 
Lobster pot, 79 
Loch Long, mortality, 983 
Loch Scotnish, 682 
Loch Striven, copepods, 1167 
Lockley, R. M., 1220 
Lodge, Sheila, 1016, 1043 
Loeb, J., 144, 167 
Lohammar, G., 733 
Lohman, Kenneth E., 1059 
Lohmann, H., 4, 61, 424, 449, 960, 989, 1201 
Loligo, 1143 

media, 421 
opalescens, 637, 960, 967, 1146 
pealei, 967 
vulgaris, 1148 

Lolligunculus brevis, 152 
Longhurst, A. R., 65, 485 
Longitudinal discontinuity, 373 

disribution, 563 
Longshore bars, 589 
Longshore currents, 591, 677 
Loomis, W. E., 37, 121, 124, 125, 230 
Loosanoff, V. L. 169, 451, 1125, 1131, 1145, 1189 
Lappen thin, B., 521 
Lophelia, 1093, 1096, 1100 

pertusa, 1093 
Prolifera, 1093, 1095 

Lophogorgia chilensis, 636 
Lopholatilus chamaleonticeps, 979 
Lophotaspis, 421 
Lord, Russell, 978 
Lorenz, J. R., 3, 17, 542, 552 
Loripes, 623, 803, 846, 847 
Lortet, L., 972, 977 
Lost Lagoon, 1023 
Lotlia gigantia, 551 
Lotka, A. J., 34 
Lotze, Franz, 977, 978 
Louderback, G. D. , 683, 684, 730 
Loukashkin, A. S. 891 
Lovén, P. M., 498 
Lovén, Sven, 1 
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Low Isles, 1099, 1101 
reef 1098, 1100 

Lowden, G. F. 186 
Lowe, Homer, 1181 
Lowe, P. R., 1220 
Lowenstam, H. A., 257, 261, 262, 263, 264, 266, 267, 268, 

270, 272, 273, 277 
Lowman, Shepard, W., 1019 
Lows, subpolar, 90 
Lough lue (rapids), 1016 
Loxoconcha pusilla, 1163 
Loxorhynckus grandis, 637 
Loxosoma minuta, 395 

saltans, 423 
Loxosomatidae, 423 
Loxothylocus texanus, 426 
L0yning, P., 497 
Lübbert, H., 1014 
Lubomirskia, 900 
Lubyanov, I. P., 854 
Lucas, C. C., 689, 691 
Lucas, C. E., 46, 409, 449, 484, 1064 
Lucas, Frederic A., 979 
Lucífuga, 667 
Lucina, 803 

lactea, 425 
spinifera, 495 

Lucinoma acutilineata community, 520 
Lucioperca, 868 

lucioperca, 904 
sandra, 853 
volgensis, 904 

Lucke, J. B., 675, 731 
LUders, K., 678, 730, 734 
Ludwig, D „ 160, 161 
Ludwig, H., 1189 
Luidia ciliaris, 497, 1188 
Lumbrinereis, 495 

impatiens, 494 
Lumby, J. R., 947, 968, 978, 1147 
Van Lummel, L. A. E., 928 
Lumar periodicity, 918, 921 

corals, 1090, 1097 
Lund, E. J., 34, 136, 985 
Lund, S., 779 
Lundbeck, Johannes, 703, 704 
Lundblad, 0 „ 1019 
Luther, A., 765, 766, 791 
Luther, H., 751, 761, 765, 768, 775 , 780, 787, 789, 1055 
Luyet, B. ] . , 165 
Lwoff, A., 395 
Lytle, M. A., 255, 257 
Lybia, 399 

tesselata, 400 
Lycastis longicirris, 1126 

Lymnaea, 795 
paluslt is, 779 
peregra, 770, 775, 779, 790 
stagnalis, 779, 782; facing 782 

Lymnaea Sea, 770 
Lyngbya aestuarii, 725, 1049 

majuscula, 1046 
semiplena, 1042 

Ma, Ting Ying H., 264, 1098 
Maas Geesteranus, R. A., 724 
Maas, O., 264 
Macallum, A. B., 142 

icallum's theory, 142, 143 
Macan, T. T., 1018 
MacBride, E. W., 1194 
MacDonald, J. D., U40 
MacDougal, D. T. , 712 
Macellicephala, 657 

abyssicola, 656 
hadalis, 656 
mirabilis, 656 
zenkevitchi, 656 

Macellicephaloides grandicirra, 656 
verrucosa, 656 
vitiazi, 657 

MacFarlane, Constance, 1046 
MacFarlane, John Muirhead, 961, 966, 967, 970 
MacFayden, A., 35, 869 
Macfayden, W. A., 277 
MacGinitie, George E., 9, 12, 63, 74, 396, 456, 466, 467, 469, 

471, 483, 497 , 501, 505, 518, 599, 601, 603, 935, 1014, 
1025, 1189, 1199 

MacGinitie, N. , 483, 1014 
Machilis maritima, 1178 
MacKay, A. H., 1055 
Mackay, D. C. G., 1156, 1192 
Macnae, W., 1023, 1219 
Macoma, 477, 478, 792, 795 

baltica, 476, 477, 494, 495, 497, 774, 775 , 777, 783, 789, 
793, 978, 1143 

community, 505, 722, 789, 790 
calcarea, 495, 498, 789 

community, 505 
communities, 505; (figs)., 506, 507 
fluctuations (fig.), 481 
incongrua community, 505 
nasuta-Macoma secta community, 505 

Macovel, Georges, 979 
Macrobrachium, 148, 696 

distribution (fig.), 697 
machrobrachion, 1157 

Uacrocystis, 372, 374-375, 376, 637 
beds, 637 
pyrifera, 373, 635, 1048 
-Pugetlia fasciation, 1041 
-Nereocystis-Nereis fasciation, 1041 

Macronesia, 1019 
Macropsis slabberi, 856 
Macrostylis galatkeae, 660 

hadalis, 660 
sp., 655 

Macrotripylea, 1071 
Macrouridae, 663 
Macrouriodes, 643 
Mactra, 622, 623, 803 

corallina, 805 
stullorum, 497 
subtruncata, 846 

Macy, R. W., 575 
Madagascar, oysters, 1132 
Madracis, 615 
Madras mortality, 986 
Madras oysters, 1132 
Madrepora, 1093, 1096, 1100 

oculata, 1093, 1095 
Madsen, F. Jensenius, 369, 652, 653, 663, 1106 
Madsen, H. 461, 947, 1020 
Maeandra areolata, 1103 
Maeda, H., 1208 
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Magalhaes, Hulda, 1146 
Magdefrau, F., 262 
Magilus antigues, 1096 
Magnaghi, G. B., 818 
Magnesium, 348 

in marine shells, 273 
in organisms, 354 

Magnesium/calcite ratios, 273 
Magnesium-calcium ratio, 355 
Magnesium carbonate, 239 

in algae, 261 
in crustacea, 269 
in foraminifera, 264 
in molluscs, 268 
in organisms, 273 

Magnesium geoeconomy, 240 
Maia, 399 
Maine, Gulf of, copepods, 1168 

oxygen, 189 
nutrients, 300, 312 
fishes, 1206 

Maine mortality, 982 
Mainx, Felix, 33 
Makarov, S. O., 808, 818, 819 
Makijama, J., 1098 
Maksimov, N. , 865 
Malabar Coast, 946 
Malabar mortality, 985 
Malaclemmys centrata, 1213 

pileata, 1213 
macro spilota, 1213 

Malacobdella, 422 
Ualacostcus niger, 643 
Malacostraca, 426 
Maldane community (fig.), 515 

sarsi-Ophiura sarsi community, 514 
Maldanclla harai, 657 
Maldanidae, 495 
Maldive and Laccadive Archipelagoes, 1094 
Malblus villosus, 942, 943, 960, 969, 973, 987 
Mal'm, E., 830, 834 
Malone, Thomas F., 113 
Malyatsky, S. M., 831, 837, 865, 866, 867, 869, 870, 871 
Mammals, 1223 
Man, Isle of, algae, 1045 

ecology, 1021 
isopods, 1155 

Manatees, mortality, 979 
Mamyunkia, 900 

aestuarina, 780 
Mandra Lagoon, 853 
Mangrove communities (fig.), 728 

crabs, 1157 
facies, 728 
swamps, 281, 624, 728 
zone, 548 

Mangroves, 718, 1054 
age of, 729 
Florida, 1053 

Manigault, P., 266 
Mann, Albert, 1065 
Mann, F. Guillermo, 1208 
Mann, G., 175, 360 
Mannar, Gulf of, mortality, 986 
Manning, W. M., 121, 231 
Mansour, K., 435 
Manton, S. M., 1098 

Manx Shearwater, 1220 
Manyas-Apolyont depression, 805 
Manyas, Lake, 862 
Manzanillo mortality, 976 
Maoricolpus roseus community, 514 
Mar Chiquita mortality, 977 
Marchand, J. M., 56, 69, 951, 959, 962, 969, 980 
Marchesoni, V., 1023 
Marcus, Ernesto, 424, 595, 1031, 1110 
Marcus, E. du B.-R., 525 
Margalef, R., 47, 148, 1180 
Margirtopora, 618; facing 621 
Mariguana, 1215 

agassizii, 1214 
Mariinsky canal system, 897 
Marinauris, 280 

Marine Biological Association, 7 
Marine Biological Laboratory, 562 
Marine environments, descriptions of, 102 

organisms in Baltic, 775, 777 
in Caspian, 897 

station, Concarneau, 3 
Marine Research Committee, 447, 1208 
Marini, L., 960 
Marion, M. A.-F., 1098 
Markelor concretions, 972 
Markov, K. K., 803 
Marlier, G., 63, 65, 67 
Marmara, Sea of, 819, 862 
Marmer, H. A., 681, 682 
Marphysa gravelyi, 1120 

sanguinea, 494, 1125 
Mars, P., 150 
Marsden, C., 3 
Marsden, William, 989 
Marseille, Gulf of, corals, 1098 
Marsh, crabs, 721 

gas, in sediments, 733 
succession, 726 
vegetation (figs.), 725, 726 

Marshall Islands, atolls, 614 
Marshlands, 724 
Marsipobranchii, 1204 
Mariesia, 150 

fiuminalis, 1029 
funisicola, 1029 
smithii, 424, 1029 

Marshall, E. K., 138, 144 
Marshall, Nelson, 43, 454, 651, 1014 
Marshall, P. 1098 
Von Martens, E., 698 
Martin, Lawrence, 976 
Martin, G. W., 982 
Marston, H. F., 676 
Marshall, S. M., 192, 281, 303, 311, 431, 437, 446, 983, 1013, 

1065, 1098, 1167 
Marubashi, M., 1077 
Marvin, K. T. , 956 
Maskell, F. G., 1204 
Masking crabs, 399 
Mass mortality, 448, 935, 941-1010 

and parasitism, 414, 415 
in Baltic, 794 

Mast, H., 1071 
Mast, S. 0 . , 1199 
Mastigocoleus, 279 
Mastigophora, 418 
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Mastogloia braunii, 769 
Mastogloia Sea, 769 
Masui, T. , 515 
Matawari, Shizuo, 1028 
Matsui, I . , 151, 1208 
Matter and energy (fig.), 33 
Matthai , G., 264, 1098 
Matthews, L. Harrison, 1225 
Mattox, N . T. , 393, 1131 
Maucha, R . , 571, 573 
Mauna Loa mortality, 974 
Maury, M. F., 3 
Mawatari, Sh., 1 1 1 1 
Maximum density, 131 
Mayeda, T. K., 275 
Mayer, A. G. (af ter 1918, Mayor, A. G.), 10, 163, 264, 

280, 437, 611, 929, 931, 1098-99, 1108, 1172 
Mazarelli, G., 988 
McAtee, W. L., 727 
McBlair, William, 349, 1198 
McCarter, J. A., 302 
McCaughey, Margaret B. , 953 
McConnaughey, B. H. , 387, 456, 1125 
McConnel, J. P. S., 984 
McCoy, E. , 259 
McDougall, K. D. , 561, 1019 
McEwen, G. F., 300, 1040 
McGowan, John A., 637, 960, 967, 1146 
Mcintosh, W. C., 8, 1117 
Mclntyre, A. D. , 65 
McKelvey, V. E . , 965 
McKernan, D. L. , 980 
McLachlan, R., 1180 
McLeod, James Archie, 422 
McMfflin, H. C., 174, 1148 
McNab, J. A., 514 
McNeill , F. A., 1031 
Mead, A. D. , 487, 982 
Medcof, J. C., 982, 1131 
Mediterranean, algae, 1045, 1047 

complex in Caspian, 895 
immigrants, Black Sea, 843, 861 
oxygen 221 
plankton in Black Sea, 833 

Medusae, 1108 
Medwecka-Kornas, A., 1046 
Meek, A., 1204 
Megadenus, 424 
Megadyptes antipodes, 1221 
Megaptera nodosa, 1225 
Meier, K. , 840 
Meigen, W., 261, 264, 266 
Melaluca, 725 
Melampus cojfeus, 721 
Melanella, 424 
Melanocetus murrayi, 643 
Melaraphe, 549 
Melibe rangii, 432 
Melinna, 848, 849, 853 

biocoenosis, 861 
cristata, 495 
palmata, 845, 847 

Melila palmata, 781 
Melilodes, 621 
Mellita, 595 

lata, 1192 
quinquiesperforata, 602 

Melo, 622 

Melobesia, 261, 1017 
Melosira, 830 
Melville, J. C. 1140 
Membranes, 134 
Membranipora, 704, 792, 846, 847 

crustulenta, 781, 782, 790, 793 
pilosa, 853 

Menidia beryllina peninsulae, 716 
Menilite shales, 971 
Menon, M. A. S. , 1020 
Menon, M. Devidas, 985 
Menzel, R. Winston, 1131 
Menzies, Robert J., 46, 373, 709, 1029, 1032, 1156 
Meotic Basin, 803 
Mercenaria, 1144 

279 mercenaria, 451, 1143 
Mercierella enigmata, 704, 1024, 1028, 1124 

distribution, 706 
Meredith, Sheila Stoppford, 1156 
Mereschkowsky, M. C., 393 
Merethrix rudis, 846, 847 
Mermithoidea, 422 
Merocystis kathae, 418 
Merogregarina amaroucii, 418 
Merriman, D. , 5, 78, 1086, 1208, 1209 
Merrin, S., 258 
Mersey estuary, 1023, 1024 
Mertens, Robert, 1211, 1213, 1214 
Merwin, H. E . , 250, 255 
Merz, A., 808, 818, 819 
Mesidotea, 784, 795, 900, 1155 

entomon, 771, 783, 789 
Mesobathyal, 27 
Mesochra heldli, 845 
Mesodinium, 957 

pulex, 957 
rubrum, 957, 980 

Mesogobius gymnolrachelus, 862 
Mesolittoral, 27 
Mesomysis, 863 
Mesomysis helleri, 856 

kowalewskyi, 856, 864 
Mesopelagic zone, 641, 643 
Mesopsammon fauna, 596, 791 
Mesothuria murrayi, 659 
Mesozoa, 419 
Messina, Straits of, 956, 960 

mortality, 977, 988 
Metabolic processes in the sea, 387 
Metabolic rates, 167 

of Mytil idae (fig.), 478 
Metabolism of the sea, 384 

and pressure, 504 
Metabolites and setting, 483-484 
Metahaline, 25 
Metallic ions, 347 
Metapenaeus monoceros, 138 
Metarhombognathus, 1176 
Metcalf, M. M „ 150, 1201 
Metcalf, Z. P. 1180 
METEOR, 199, 214, 219, 320 
Metering device, 75 
Methane, in sediments, 733 
Methane-oxidizing bacteria 1037 
Melopus circumlabens, 419 
Metridia longa, 1169 

lucens, 1166 
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Metridium senile, 636 
Melrobales, 1178 
Metscknikovia, 900 
Meunier, K . , 1125 
Mexico, Gulf of, 220, 1018 

bio-facies, 1019 
corals, 1100 
Foraminifera, 1080 
lithofacies, 1019 
mortality, 987 
oyster biocoenosis, 1130 

Meyer, H . , 1189 
Meyer, H. A., 4 
Meyer, J. A. , 494 
Meyer, K. , 1071 
Meyer, P . F. , 315, 987, 1208 
Michael, E . L. , 535, 1201 
Michael, R. , 974 
MICHAEL SARS Expedition, 1014 
Michaux, C., 346 
Microatoll zone, 618, facing 621 
Microbenthos, 791 
Microcalanus pusillus, 1168 

pygmaeus, 1167 
Microcoleus, 707 

chthonoplastes, 725, 1042, 1049 
Microcoiyle, 420 
Microcystis, 855 

aeruginosa, 955 
Microfauna, of Fucus (fig.), 41 

and salinity (fig.), 710 
samplers, 71 
sorting, 73 

Microfilters, 384 
Microlene, 653 
Micromelania, 803, 307 
Micromelaniidae, 899 
Micronesia, algae, 1048 
Microorganisms, biomass, 1038 
Micro-organisms in Black Sea, 825-827 
Micropharynx, 420 
Microserpula inflata, 1122,1123 
Microspio theeli, 680 
Microspira, 820, 895 
Microsporidia, 419 
Microtripylea, 1071 
Microvelia, 1178 
Middle neritic, 19 
Middlekauff, W. W„ 1178 
Midlittoral zone, 547 
Midwater trawl, Isaacs-Kidd, 78-79 
Mielck, W., 1071 
Migration routes, of whales, 1223 
Mikkelsen, V. , 727 
Milk fish, 141, 144 
Millar, R. H. , 1199 
Millard, A. H. , 1023, 1024 
Millard, Naomi, 1028 
Millepora, 615, 619, 622, 1091, 1094 
Miller, A. K., 1140 
Miller, Arthur R., 230 
Miller, E. M. , 165 
Miller, D. N . , 1078 
Miller, E. Morton, 979 
Miller, Milton A., 1028 
Miller, R. C., 212, 230, 680, 688, 1030 
Miller, R. S., 40 

plaiyphylla, 615, 620, 622; facing 620 
tenera, 622 

Miller, W. R. , 725, 727, 1055 
Miller, W. S., 451 
Millipedes, 1175 
Milne, A., 150, 685, 686, 699 
Milne, L. J., 603 
Milne, M. J. , 603 
Milne-Edwards, H . , 1, 3, 7, 9, 55 
Minchin, E. A., 264, 1085 
Mineralization in Black Sea, 823 
Minkiewicz, Romauld, 399 
Minous inermis, 394 
Minuartia peploides, 1057 
Minuca, 1156 
Mirinov, G. N . , 871 
Mission Bay, 688, 690, 711 
Missiroli, A., 1179 
Mississippi Delta , 692, 693, 729 
Mississippi River, 691, 946,1130 
Mistakidis, M. M., 505, 510 
Mitchell, R. L. , 352, 353, 354 
Milella, 976 

polymerus, 550 
Mites, marine, 1175 
Mitsukuri, K. , 497, 560, 981, 1189, 1194 
Mitten crab, 698 
Mixed tides, 551 
Miyadi, D „ 67, 504, 505, 510, 512, 514, 515, 516, 518, 520, 

688, 689, 731, 1025 
Miyake, Y. , 204, 251 
Mnesira parasites, 393 
Moberg, Erik, 211, 226, 257, 298, 330, 333, 688 
Möbius, K. (also as Moebius, K.) , 4, 5, 7, 11, 174, 175, 400, 

497, 849; 1131 
Modiola (= Modiolus), 803, 1144 

adriatica, 847 
modiolus, 494 
phasiolina, 808, 829, 845, 848 
striata, 1029 

Modiolaria, 407 
discors, 497 
nigra, 495 

Modiolicola insignis, 425 
Moerisia pailasi, 895 
Möhler, W. A., 982 
Mohr, Erna, 989 
Moiseev, P. A. , 1208 
Mokievskii, O. B., 599, 601, 846 
Mola, 404 
Molander, A. R., 63, 67, 470, 485, 495, 512, 515 
Mold, James D . , 953 
Moldenke, Harold N . , 1055 
Mölder, Karl, 1065 
Molds, 1035 
Mole crickets, 603 
Molgula, 425, 1199 
Molina, J. J., 981 
Molinier, Roger. 724, 1055 
Molisch, H. , 260, 1038 
Mollusca, 424, 1143 

in Baltic, 779 
carbonate deposition by, 266 
deep sea, 653 
growth temperatures (fig.), 268 

Molpadia rorelzi, 1194 
Molpadonia, 1193 
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Moll, Friedr., 1032 
Mailer, L., 808, 818, 819 
Monhysteroidea, 422 
Monogenea, 420 
Monogononta, 422 
Monorhina, 1203 
Monstrilloida, 425 
Monterey Bay, silicates, 315 
Monterey, Calif., algae, 1047 
Monterey shales, 966, 970 
Moody, C. L., 69 
Moore, Hilary B., 213,303, 377, 454, 484, 557, 559, 564, 567, 

596, 683, 694, 700, 956, 1031, 1150, 1158, 1192, 1220 
Moore, H. F., 1131 
Moore, H. L., 974 
Moore, L. B., 549, 551, 1044 
Moore, M., 984 
Moorea, reefs, 1092 
Moorehouse, F. W., 611, 687, 1099, 1100 
Monaghan, P. H., 255, 257 
Monackus, 1223 

monachus, 868 
Moniez, R. , 1180 
Monilia candida, 1037 
Monobrachium parasitum, 393 
Monobryozoon, 595 
Uonocanthus tomentosus, 394 
Monod, Th„ 9, 54, 696 
Monodacna, 803, 857, 864 

colorata, 806 
ponlica, 806 
pseudocardium, 804 

Monnier, R. P., 953 
Monoslroma balticum, 786 
Monstrilla helgolandica, 425 
Montgomery, Raymond B., 197, 200, 202 
Uontipora, 615, 618, 619, 620, 624, 628 

composita, 624 
foveolata, 620 
gaimardi, facing 626 
socialis, 620 
venosa, 620 
verrucosa, 622 

Mordukhai-Boltovskoi, F, D. , 855, 837, 861, 863, 865 
Morell, Benjamin, 984 
Moret, L., 280, 942 
Morgulis, S. M., 385 
Mori, S., 599, 600 
Mori, Takajiro, 981 
Morishima, Masao, 1078 
Morita, R. Y., 1039 
Morotai Basin, oxygen, 228 
Morov, T. , 865 
Morozova-Vodyanitskaya, N . V., 824, 826, 830, 831, 832, 

838, 839, 840, 869, 870, 872 
Morrison, J. P. E., 622, 1093 
Morse, E. S., 1114 
Mortality of Eurytemora kirwncloides, 794 

oysters, 946 
Mortensen, Th., 73, 497 , 5%, 598-599, 650, 1189, 1192,1194 
Mortimer, C. H., 302 
Morton, J. E., 542, 1020 
Moruloidea, 419 
Mosquitoes, 148, 1178, 1181 
Morzhov, B„ 818 
Mosby, Hakon, 217 

Mosby, O., 210, 222 
Moseley, H. N. , 1141 
Moser, Fanny, 1108 
Moskvin, B. S., 865 
Mossel Bay mortality, 979 
Motas, C., 847 
Motoda, S., 57, 60, 454, 575, 610, 612, 1099,1167 
Motile species in estuaries, 702 
Motomoura, Isao 1150 
Mouchet, Simone, 438, 1156 
Moul, Edwin T., 1051 
Moulting in crustacea, 269 
Moynier de Villepois, R., 266 
Mu flagellates, 120 
Mucous feeding nets, 12, 350 
Mud, bacteria in, 1035 

community, Sea of Azov, 861 
cracks, 733 
zones, Black Sea, 847 
nutrients released from, 302 
phosphate in, 303 

Muggiaea koncki, 833 
Mugglin, Franz, 1140 
Mugil, 394, 866, 867, 986 

auratus, 853, 908 
cephalus, 716 
saliens, 908 

Muir, John, 1055 
Muir-Wood, H „ 379 
Mulder, A., 704 
Mulinia lateralis, 716 
Müller, G. W., 1163 
Müller, J., 1, 4, 1195 
Müller, Siemon W., 17, 20 
Mullus, 866 

barbatus, 908 
Münk, Walter H., 90, 380 
Murex, 803 
Murman, communities, 1019 

mortality, 988 
Murman Current, 316 
Murphy, A. L., 982 
Murphy, Robert Cushman, 378, 980,981, 1220 
Murray, John, 6, 19, 110, 119, 131, 174, 177, 178, 250, 277, 

963, 966, 969, 988, 1014, 1071 
Murray Island, coral reef, 1098 
Murray's hypothesis, 949, 963 
Murres, 1221 
Musper, K. A. F. R., 967 
Mussett, Rene, 1055 
Mustelus vulgaris, 421 
Mutualism (defined), 391; 430 
Mussel beds, 722 
Mussels, metabolism of, 386 
Mya, 150, 151, 472, 482, 1144 

arenaria, 419, 425, 485, 494, 495, 498, 590, 680, 770, 777, 
787, 789, 938, 978, 1143, 1144, 1147, 1148 

truncata, 495, 498 
Mya Sea, 770 
Mycedium, 615, 624 
Myctophids, 643, 653 
Myers, Earl H „ 1075, 1078 
Myers, G. S., 143, 148, 698, 945 
Myicola melissiensis, 425 
Myriacladus, 426 
Myriapoda, 1175 
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Myriochele, 657 
Myriophyllum, 780, 782 

spicatum, 780, 789 
Myriospora trophoniae, 418 
Myriotrochus, 501, 655, 659, 661 

brutmi, 659 
Myrmecocystis viaticus, 846 
Mysidacea, 1153 
Mysis, 795, 900 

mixta, 70S, 774, 783 
oculala, 700, 704, 708 
relicia, 700, 704, 708, 767, 771, 783, 784, 793, 794 
stenolepis, 708 

Mystacocarida, 596, 1175, 1176 
Mytilaster, 857, 908 

lineatus, 713 
monterosatoi, 804, 807 

Mytilicola intestinalis, 425 
Mytilidae, metabolic rates (fig.), 478 
Mytilimeria nuttallii, 1149 
Mytilus, 43, 150, 566, 795, 828, 829, 846, 848, 853, 908, ¡132, 

1189 
califomianus, 267, 268, 273, 385, 536, 550, 1147, 1148 
edulis, 137, 267, 349, 351, 373, 419, 425, 480, 494, 495, 723, 

770, 777, 782, 790, 978, 1020, 1028, 1144, 1145, 1148; 
facing 782 

diegensis, 938 
galloprovincialis, 393, 425, 828, 845, 846, 847, 852, 987 
muds, 848 
-Ostrea banks, Black Sea, 848 
zone, 845 

Myxicola injundibulum, 494 
Myxine glutinosa, 1203, 1204 
Myxini, 1203 
Myxophyceae, 1049 
Myxosporidia, 419 
Myzocylium proliferum, 1051 
Myzostomida, 408, 417, 423 
Nadson, S., 259, 279 
Nagahama, Masaho, 1079 
Nais elinguis, 790 
Najas marina, 780, 782 
Nakai , Zinziro, 1167 
Nakazime, Masao, 1147 
NAMIB, 955 
Nani, Alberto, 951, 979 
Nansen, F., 221, 301, 452 
Naples, Bay of, Acantharia, 1072 

Ostracods, 1163 
Zoological Station, 4, 7 
Nardoa, 622 
Narragansett Bay, Foraminifera, 1080 

mortality, 982 
Nash, C. B . , 687, 707 
Nasr, A. H. , 550, 573, 1047 
Nassellaria, 1069, 1072 
Nastase, G. J., 806 
Nassa, 487, 803, 847 

neritea, 846 
obsoleta, 421, 497 
reticulata, 494, 846, 847 

Natica, 803, 805 
size of apex (fig.), 179 
groenlandica, 466 

Natland, Manley L. , 1079 
Natrix nalrix nalrix, 1213 

sipedon clarkii, 1213 
compressicauda, 1213, 1215 

lessatala, 846 
T h e Natural History of European Seas, 2, 359 
Naturalist's dredge, 73 
Naubert, }., 982 
Naucrates ductor, 404 
Nautilus, 1135-1141 

alumnus, 1140 
macromphaXus, 1135, 1136 
pompilius, 1135, 1136 
repertus, 1140 
scrobiculatus, 1140 
slencmphalus, 1136 
umbilicatus, 1136 

NAUTILUS, 222 

T h e Nauti lus (journal), 1143 
Nautilus, paper, 267 
Navalkar, B. S., 1056 
Navicula, 725 

ammopkila, 1059 
cancellata, 1059 
digito-radiata, 1059 

Navil le , A., 432 
Nayudu, Ramaswami M., 985 
Neaera abbreviata, 495 
Neanthes, 1117 

lighti, 700 
virens, 135 

Nebalia, 420 
Nechaev, A., 818, 847, 853, 865, 866 
Nectonema agile, 423 
Nectonematoidea, 423 
Nectonemertes, 1119 
Needle Fish, mortality, 988 
Needier, Alfreda B. , 982 
Needier, A. W. H. , 982 
Needham, J., 698 
Neel , J. K. , 602 
Negat ive characteristics, Caspian fauna, 898 
Nekton, 21 
Nektoplanktonic, 21 
Nelson, T. C., 170, 683, 687, 688, 982, 1020 
Nemalion, 841 
Nemalionales, 261 
Nemalalycus nematoides, 1176 
Nematoda, 422,1118 
Nematomorpha, 423 
Nemalopsis oslreum, 418 

prytkerchi, 418 
legeri, 418 

Nemertina, 422, 1119 
Nemertopsis actinophila, 403 
Neobalaena marginata, 1223 
Neomeris, 261, 1223 
Neopilina galathea, 1146 
Neothyris lenticularis, 1113 
Nephrops norvegicus, 494 
Nephthys, 495, 846, 847 

elamellata, 657 

hombergi, 494, 497, 713, 845, 853 
scolopendroides, 494 

Neptunea, 1146 
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Nereis, 421, 495, 847, 857, 1117 
in Caspian Sea, 910-912 
diversicolor, 135, 137, 138, 494, 497, 777, 790, 843, 978, 

1016, 1026, 1123, 1126 
and Ostracoda community, 858 

fucata, 399, 403, 1126 
irrorata, 1123 
japonica, 1125 
oxypoda, 1125 
pelagica, 494,1123 

occidentalis, 716 
profundi, 657 
succinea, 853, 909-912, 1125 

community, 858 
virens, 494 
zonata, 713 

Nereocystis-Amphilhoe fasciation, 1041 
Nerilla, 1126 
Nerine, 846, 848 

cirratulus, 494, 1016 
Nerinides, 848 

tridentata, 846 
Nerita picea, 554 

plicata, 554 
Neritacea, 696 
Neritic (defined), 19; 21 

benthos, 19 
sediments, 284 

Neritina, 150, 803, 806 
reclivata, 709 
virginea, 150, 709, 1126 

Nerophis, 989 
Nesippus alatus, 425 
Nesterofi, W., 258, 261, 280, 614, 1099 
Netherlands mortality, 987 
Net rates of oxygen change, 200 
Nets, burning of, 959 

quantitative, 56 
standardized, 57 

Neu, W., 863, 1159, 1220 
Neumann, G., 681, 808, 809, 810, 811, 812, 813, 814, 815, 

816, 817 
Neumann, Gunther, 1201 
New England algae, 1048 

fishes, 1209 
marshes, 726 

New Hebrides, reef, 1090 
New South Wales, intertidal, 1017, 1020 

oysters, 1132 
New Zealand, 379 

algae, 1044 
intertidal, 1019 
mortality, 982 

Newcombe, C. L., 150, 498, 596, 687, 688, 689, 690, 1147 
Newell, G. E., 472, 1123, 1125 
Newell, Irwin M., 364, 1176 
Newell, N. D. , 257, 626, 628, 1100 
Newhouse, J., 565, 572, 707, 1024 
Newport Bay, (Calif.), 689, 727, 732, 1025 
Niche (defined), 40 
Nicholas, H. M., 432 
Nicholls, A. G., 212, 436, 437, 438 
Nicholls, G. E., 1056, 1190 
Nichols, H. W., 273 
Nichols, R. L., 676 
Nicholson, A. J., 42 
Nicholson, E. M.; 1220 

Nicol, E. A. T., 688, 689 
Nielsen, E. Steeman, (see Steeman Nielsen) 
Nieburger, M., 113 
Nielsen, J. N. , 221 
Nightingale, H. W., 980 
Niino, Hiroshi, 730 
Nikitin, V. N. , (or Nikitine, W. N.) , 193, 455, 808, 815, 823, 

827, 830, 831, 833, 834, 836, 838, 841, 844, 847, 865, 
869, 909, 916, 1125, 1132 

Nikolsky, George, 360 
Ninoefusca, 657 
Niphon spinosus, 978 
Nippotaeniidae, 422 
Nishikawa, T., 951, 981 
Nitrate, Baltic (fig.), 320 

Barents Sea (fig.), 318 
North Sea (fig.), 318 
Gulf of Maine (fig.), 312 
Indian Ocean (fig.), 331 
Sumatra (fig.), 332 
Weddell Sea (fig.), 330 

Nitrite, Gulf of Maine (fig.), 312, 313 
Nitrobacter flora, 307 
Nilrocra typica, 845 
Nitrogen and ammonia, Pacific (fig.), 308 
Nitrogen cycle, 305-309 
Nitrogen in estuaries, 692 
Nitrogen-fixing bacteria, 1036, 1040 
Nitzschia, 122, 349 

closterium, 446, 1059, 1063 
Noctiluca, 449, 871, 953, 957, 984 

miliaris, 449, 792, 833, 958, 986 
scintillans, 981 

Noddack, I., 352, 353 
Noddack, W., 352, 353 
Nodularia, 792 

spumigena, 792 
Nomejko, C. A., 169 
Nomeus grononi, 403 
Nomura, S., 1115 
Noodt, E., 88-90, 91, 92 
Nordenskiöld, Eric, 4, 791, 988 
Nordli, E., 444, 953, 983 
Norman, J. R., 166, 404, 1208 
Nortis, R. M., 724 
North, W. J., 278, 387, 576, 1150 
North Atlantic Deep water, 201 
North Atlantic Intermediate water, 222 
North Carolina, algae, 1049 

fishes, 1209 
mortality, 982 
oysters, 1130 

North Equatorial Current, 228 
North Polar Sea, 221, 338 
North Sea, 221 

Acantharia, 1071 
copepods, 1168 
mortality, 978 
nutrients, 316 
phosphates, 315 

Northcraft, R. D. , 542, 551, 561, 562, 569, 1047 
Northrop, J., 69 
Norton, Richard D., 1079 
Norton, Oswald, 1147 
Norway, coral reefs, 1093 

mortality, 983 
zooplankton, 1168 
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Norwegian Sea, 221 
zooplankton, 1167 

Nosema, 419 
notabilis, 419 

Nostoc muscorum, 1049 
Noterus clavicornis, 780 
Notodelphoidea, 425 
Notomastus, 657, 1126 
Noumea, coral reefs, 1091 
Nova Scotia, intertidal, 1021 
Novorossiisk Bay, zooplankton, 834 
Nucella lapillus, 564 
Nucula, 45, 472, 655, 659 

nítida, 494, 495 
nucleus, 393, 494, 805 
túmida, 393 

Nuculana pustulosa, 393 
Nudiclava monacanthi, 394 
Nueces River, 946 
Nullipores, 1101 
Nümann, W., 866, 867, 868, 986 
Numanoi, H., 269 
Nuñez Ortega, D. A., 978, 985 
Nunnemacher, R. F., 453 
Nunes, L. P., 393 
Nupsammidae, 1093 
Nutman, S. R., 11, 682 
Nutrient cycle, 298-310 

of estuaries, 690 
in Artie waters, 319 

Nutrient salts, 297-343 
Nutrients, coastal waters, 311-320 

circulation of, 337 
in estuaries, 690 
inshore waters, 311-320 
layering of, 337 
and oxygen (fig.), 206 
and productivity, 314-316 
regeneration of, 302 
release of, 302 

Nutting, C. C., 1106 
Nybelin, O., 653, 654, 664 
Nyctiphanes, 453 

australis, 372, 374-375 
capensis, 372, 374 
couchit 372, 374, 792 
simplex, 372, 374 

Nyholm, K. G., 70, 74 
Nylon, in nets, 56 
Nymphaea alba, 789 
Nymphon procerum, 664 
Nymphonella tapetis, 1175 
018/016 ratio and oxygen minimum, 209 
Oaki, R., 54, 650 
Oakley, K. P., 379 
Ob, estuary, 680 
Obelia, 445 
Ocean, Pleistocene, 105 
Oceanic, 19 
Oceanodroma leucorhoa leucorhoa, 1220 
Oceans, latitudinal features, 87, 88 
Ochrida, Lake, 900 
Ochridospongia, 900 
Ochthebius, 853, 1177 

marinus, 781 
qaudricollis, 1179 

Octalasmis mulleri, 425 

Octocorals, 1105 
Octopus, 419, 978 

vulgaris, 946, 1147 
Ocypode, 422, 602, 1156 

albicans, 603; fig., 602 
ceratophthalma, 603 
gaudichaudi, 603; facing 587 

food chain, facing 587 
occidentalis, 603 

Ocypodidae, 1156 
Odessa, limans, 854 
Odobenus divergens, 1224 
Odontosyllis, 928 

enopla, 928 
hyalina, 928 
phosphorea, 922 

Odostomia, 424, 659, 662 
rissoides, 425 
scalaris, 425 

Odum, E. P., 17, 29, 40, 47, 261, 279, 612, 1014 
Odum, Howard T., 34, 39, 141, 261, 263, 279, 355, 612, 1025 
Oehlert, D. P., 1114 
Oekiocolax plagiostomorum, 420 
Offatts Bayou mortality, 953, 985 
Offshore bars, 589 
Ohle, Waldemar, 231 
Ohshima, H., 397, 398 
Oikopleura dioica, 833, 834 
Oil bacteria, 1037 
Oinomikado, T., 1079 
Oilhona nana, 792, 833, 856, 1156 

plumifera, 1167 
similis, 792, 833, 834, 1165, 1167, 1168 

Okada, Y., 1111 
Okhotsk Sea, copepods, 1165 

fishes, 1209 
Okuda, S., 392, 1125, 1176 
Okul, A. V., 856, 857 
Old, M. C., 420, 1032, 1132 
Oligocene temperatures, 246, 668 
Oligochaeta, 423 
Oliva, 622 
de Oliveira, Lejeune P. H., 707, 984, 1025, 1156 
Olivetta, 395, 595 
Oliver, W. R. B., 508, 595, 1140 
Olivier, G., 1120 
Olofson, Ossian, 700 
Olson, E. C., 42, 43 
Olson, R. A., 231, 690 
Oltmann, (theory), 125 
Omer-Cooper, J., 697 
Ommaslrepkes sloani pacijicus, 1148 
Oncea mediterranea, 833 

venusta, 1165 
Oncopkora neglecta, 423 
Oncorhynchus keta, 164 
O'Neill, Ted, 727, 729 
Oneirophanta, 654 
Oolites, 257, 261 
Oosting, Henry, J., 727, 1056 
Oozes, 450 
Oparin, A. I., 33, 385 
Operculina-Ozawaia facies, 1078 
Ophelia, 482, 599, 846, 1127 

cluthensis, 1123 
larvae, 484 

Ophicthus, 1214 
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Opkioderma brevispina, 1188, 1189 
Opkiomusium planum, 654 
Ophiopholis aculeala, 494 
Ophiothrix, 623 

echinata, 841 
fragilis, 489, 494 

Ophiura, 487, 488 
albida, 488, 489, 493, 494, 495, 497, 776, 777 
brevispina, 489 
loveni, 658, 662 
texlurata, 488, 494, 495, 497 

Ophiurespira weilli, 419 
Ophiuroids, 1187 

deep sea, 652 
Ophyolrocha, 1124 
Opophorchynchus parfaiti, 654 
Oppenheimer, C. H., 385, 647, 1039 
Opsanus, 419,1206 
Optimal intensities (phytoplankton), 121 
Orange-peel bucket, 69 
d'Orbigny, Alcide, 1, 537, 981 
Orbitolites, 430, 431, 438 
Orcaella, 1223 
Orcheslia, 601, 848 

bottae, 846 
gammarella, 846 
littore a, 494, 854 
montagui, 846 
ochotensis, 601 
variation, 848 

Orchilophyra stellarum, 419 
Oreaster, 622 
Oregon, algae, 1044 
Oresund, 30, 752, 1022 

arthropods, 1154 
echinoderms, 1188 
polychaetes, 1123 

Organic carbonate, precipitation, 259 
Organic content of invertebrates (table), 494, 495, 496 
Organic cycle, Black Sea, 823-826 
Organic matter, in beaches, 593 

Black Sea, 824, 825 
decomposition, 205 
in sea, 388 
of sediments, 730 

Organic mechanisms of carbonate solution, 279 
precipitation, 259 
production, 445, 446 
substances, 12, 383-389 

Organisms and sediment types, Murmansk (fig.), 720 
Orr, A. P., 192, 303, 311, 446, 611, 687, 983, 1013, 1065, 1098, 

1100, 1167 
Orr, S. P., 281 
Orthonectida, 419 
Ortmann, A. E., 20, 23, 142, 360, 696, 1100 
Orton, J. H., 63, 167, 169, 173, 267, 487, 497, 564, 1115, 1132 
Orton's rule, 169 
Osadchih, M., 319 
Osborn, H., 1180 
Osburn, R. C., 5, 1019, 1109, 1111 
Oscillatoria, 261 
Osgood, Wilfred. H., 1225 
Oshima mortality, 974 
Oslo Fjord, 953 

zooplankton, 1168 
Osmoregulation, 135, 136, 138, 1022 

and temperature, 139 
fishes, 144 
vertebrates, 143-145 

Osmerids, distribution (fig.), 363 
Osmerus eperlanus, 987 
Osmosis, (defined), 133 
Osmotic pressure, 134 
Osphyolax pellucidus, 989 
Ostenfeld, Carl Hansen, 1065 
Oster, R. H., 122, 123, 192 
Ostracoda, 425, 1161 
Ostrea, 803, 828, 848, 1029, 1129 

adriatica, 1132 
angasi, 1132 
ariakensis, 1133 
chiloensis, 1130 
circumpicta, 1133 
commercialis, 1132 
crista-galli, 1130 
cucullata, 1129, 1130, 1132 
denselamellosa, 1133 
edulis, 172, 435, 722, 922, 1124, 1129, 1130, 1132 

periodicity (fig.), 920 
sublamellosa, 847 
taurica, 847 

equestris, 1131 
forskalli, 1130 
gigas (see also Crassostrea gigas), 1130, 1133 
multistriata, 1133 
rhizophorae, 1131 
taurica, 805, 1132 
vitrefacta, 1132 

Ostreobium, 279, 622 
Ostroumov, A. A., 841 
Oslroumovia, 864 
Ostvedt, Ole-Johan, 1167 
Otaria byronia, 1225 
Otocelis chirodotae, 420 
Ototyphlonemerles, 595, 601 
Otter, G. W., 280, 622, 1032 
Otter trawl, 75, 78; fig., 76 
Otterstr0m, C. V., 953, 957, 958 
Ourozeutes, 426 
Outer neritic, 19 
Van Overbeek, J., 1049 
Overgaard, C., 73 
Ovey, C. D., 1081 
Owen, B. B., 254, 266 
Owen, D. M„ 56 
Owen, G., 1144 
Owenia fusiformis, 494 

lobopygididitata(?), 657 
Owens Lake, 712 
Oxidative ratios, 206, 207 
Oxygen, annual changes, 189 

in atmosphere, 186 
biological consumption, 193-196 

changes in, 206 
and corals (fig.), 439 
-chlorinity correlations, 204 
consumption, 193 

Atlantic Ocean, 194 
California Coast, 194, 195 
North Atlantic, 195 
osmoregulation, 135 
and temperature, 167 
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cycle, in estuaries, 687 
deep sea, 647 
deficit, in Pacific, 211 
-density correlation, 201 
in estuaries, 688 
of interstitial water, 592, 732 
minimum, 200, 209, 211 
-minimum zone, 207-211 

Atlantic, 220 
Indian Ocean, 223 

mixing, 197 
lack and mortality, 959 
nutrients (fig.)> 206 
photosynthetic production, 190 
percentage saturation, 186 
and plankton, 455 
and populations, 211-213 
production, 192 

by symbiotic alagae, 437 
and at (fig.), 203 
and salinity (fig.), 202 
-salinity correlation, 211, 202 
above sediments, 215 
in sediments, Gulf of Mexico (fig.), 216 
solubility, 186, 187 
and temperature (fig.), 203 
transport of, 197 
vertical distribution (fig.), 188, 191 
vertical mixing, 198 
and zonation, 566 

Oxypora, 615, 624 
Oxyuroidea, 422 
Oyster banks, 45 
Oyster biology, 11,1132 

crab, 407 
culture, 1131,1132 
community, 416 
drills, 1144 
reefs, 45, 722, 724; facing 725 

Oysters, 150, 168, 172, 451, 696, 1129 
carbonate deposition by, 268 
mortality of, 946 
and parasitism, 416 
and sponges, 1084 

pH in Baltic, 766 
deep sea, 647 
in estuaries, 689 
of interstitial water, 592 
in pools, 572 
of sea water, 249 
of sediments, 733 
cycle in tidepools, 573 

Pachygrapsus, 843, 849 
biocoenosis, 848 
crassipes, 550, 1155 
marmoratus, 845, 846 

Pachymenia, 1048 
Pachyptila turtur, 1221 

vittata, 1221 

Pacific coast, Bryozoa, 1111 
shore crabs, 1155 

Pacific Grove, zonation, 551 
Pacific Marine Biological Laboratory, 558 
Pacific Ocean, nutrients, 330 

oxygen, 224 
zooplankton, 1167 

Eastern, oxygen, 227 
oxygen-minimum zone, 226 
North, Plankton, 1167 
Northeast, oxygen, 229 
South, oxygen, 224 
Southwestern North, oxygen, 228 

Packard, A. S„ 979, 1180 
Packard, E. L., 69, 505, 1147 
Padang Highlands shales, 966 
Paiina, 261, 262, 541 

pavonia, 841,1017, 1047 
Paessler, R., 1221 
Pagurid crabs, 1155 
Pagurisles oculatus, 400, 1156 
Pagurus, 392 

arrow, 392, 401 
jloridanus, 401 
granosimarms, 550 
granosus, 575 
pubescens, 426 
samuelensis, 575 

Painter, R. H., 1180 
Palacky, Joh., 988 
Palaemon serratus, 646 

squilla, 843 
Palaemonetes, 696, 704, 721 

antennarius, 709 
intermedins, 709 
kadiakensis, 709 
paludosus, 709 
pugio, 709 
varians, 709, 781, 782 
vulgaris, 709 

Palaemonidae, 142, 148, 696 
Palao (or Palau), 1016, 1099 

algae, 1045 
corals, 1089 
ecology, 1016 

Paleacanthocephala, 422 
Paleoecology, 2, 9, 10 
Paleobiologica, 10 
Paleogeography, Eocene (fig.), 379 
Pallasea, 784 

quadrispinosa, 771, 783 
Palolo worm, 171, 918, 924, 926 

Atlantic, 929-930 
Palmatier, E. A., 707 
Palmer, R. H., 1100 
Palmipes membranaceus, 1188 
Palombi, A., 393 
Panama Bay, corals, 1092 
Panama Canal and fishes, 1207 
Panama, Gulf of, 1017 

oxygen, 226 
Pandalidae, 172 
Pandalus borealis, 168 

montagui, 168 
Pandora inaequivalvis, 1143 

pinna, 1143 
Panicum virgalum, 726, 1055 
Panikkar, N. K., 137, 139, 141, 142, 144, 694, 698, 928, 1025, 

1209 
Panning, A., 698, 1195 
Pantin, C. F. A., 137, 264 
Pantopoda, 1175 
Panulirus interruplus, 636, 637 
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Papenfuss, G. F., 261 
Papkia (—Tapes) 

philippinarum, 938 
slaminea, 498 < 
undulata, 497 

Papp, A., 1156 
Paracalanus parvus, 792, 833, 834, 1165, 1167, 1168 
Paracalliactis michaelsarsi, 402 

stephensoni, 401 
validiviae, 401 

Paracarlia latisetosa, 856 
Paracentrolus lividvs, 1021, 1191 
Parachaenia myae, 419 
Parachute net, 61 
Paraclinus mormoratus, 1207 
Paracyamus boopis, 426, 1158 
Paracyathus, 636 
Paracymus aeneus, 853 
Paracyprideis fermica, 783 
Paradice, W. E. J., 1100 
Parahalomitra, 619 
Paralabrax clathratus, 637 
Parallel communities, 470, 521 
Paramecium bursaria, 429 
Paramoeba pigmenti/era, 418 
Paramysis, 863, 864, 865 
Paranzella, 78 
Parapagurus, 653 

andersoni, 401 
armatus, 402 
bicristalus, 401 
pilosimanus, 401 

Parapholas, 1029 
Parasites, of fishes, 421 

role in ecology, 413 
Parasitic castration, 414 

snails, 424 
Parasitism (defined), 391, 413 
Parastenhelia forficula litoralis, 845 
Parat, M., 505, 515, 518 
Paravortex cardii, 420 
Paravorticella clymenellae, 419 
Paredwardsia abyssorum, 653 

lemchei, 656 
Park, 0 . , 917, 1012 
Park, Thomas, 1012 
Parke, Mary, 1046 
Parker, F. L., 707, 1079 
Parker, G. H., 501, 1195, 1225 
Parker, J. R „ 161 
Parker, T. J., 1071 
Paroriza grevei, 659 
Parorchis avitus, 421 
Parr, A. E., 208, 209, 210, 445, 956 
Particle transport (fig.), 591 
Pascher, A., 957 
Pasley, G. G., 232 
Paspalev, G. V., 818, 832, 851, 865, 987 
Passive period, of predators, 489 
Past environments, reconstruction of, 103-105 
Patapsco River, 690 
Patch reefs, 623 
Patella, 280, 564, 1144, 1149 

caerulea, 1149 
pontica, 845 
vulgata, 1149 

Patellina, 1075 
corrugata, 1078 

Patrick, Ruth, 1065 
Patterson, H., 110 
Patton, R. T., 727 
Pauca, Mircea, 971 
Paul, H. D. , 1132 
Paul, J. H „ 269 
Pauli, V. L., 856, 867 
Paulsen, Ove, 983 
Pavona, 615, 618, 620 

clams, 622 
Pax, F., 1108 
Payne, F., 898 
Pchelina, Z. M., 869 
Peacock, A. D. , 1225 
Peairs, L. M„ 160 
Pearl fish, 404 
Pearl formation, 421 
Pearse, A. S., 129, 139, 143, 145, 146, 147, 148, 150, 166, 167, 

171, 177, 417, 576, 593, 595, 596, 599, 603, 693, 1020, 
1025, 1085, 1132, 1172, 1177, 1180, 1211 

Pearson, J. C., 147, 1209 
Pearson, Joseph, 1156 
Pebble Beach, mortality, 988 
Pechuel-Loesche, Eduard, 983 
Peckham, S. F., 981 
Pecten, 472, 803 

glaber, 805, 846 
groenlandicus, 466 
irradians, 1145 
madisonius, 355 
opercularis, 1144 
ponticus, 847 
septemradiatus, 495, 497 
varius, 805 
yessonensis, 170, 498 

Pectinaria, 857 
auricoma, 480 
koreni, 494, 495, 497, 1127 

Pectinia, 622 
Peclunculus, 803 
Pedalion oxyuris, 856 
Peel, J. L., 1013 
Peirson, Jean F., 707, 1079 
Pelagic (defined), 21 

fauna, 367, 368 
realms, 367 
sediments, 283, 645 

Pelagodiscus, 1113 
Pelagonemertes, 1119 
Pelagophycus porra, 637 
Pelagosite, 258 
Pelagothuria, 643 
Pelamis platurus, 1214 
Pelecanoides urinalrix, 1221 
Pelecus, 867, 868 

cultratus, 772, 774 
Pelecypoda, 424 
Pelicans, 1219 
Pellegrin, J., 403 
Pelmatohydra oligactis, 780, 790 
Pelogloea, 44, 385 
Pelseneer, Paul, 9, 1143, 1147 
Peltogaster paguri, 426 
Pelvetia, 550 
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canaliculate, 560, 1045 
fastigiata, 556 

Pemba Island, coral reefs, 1092 
Pembrokeshire, intertidal, 1017 
Peneidae, 172 
Penaeus, 166 

aztecus, 139, 1018 
-Paracentropristes pomospillus community, 1018 
-Pitar cordala-Syacium gunleri community, 1018 
-Prionotus rubio community, 1018 

setiferus, 139, 147, 151, 171 
Peneroplis pertusus, 281, 418 
Penetrantiidae, 423 
Penetration, in Caspian, 899 

in various estuaries (figs.), 686, 699, 701, 702 
Penfound, W. T., 727, 729, 1056 
Penquins, 1219, 1220, 1221 
Penikese, 5 

algae, 1044 
Peniagone lugubris, 653 
Peniagone vedeli, 659, sp., 659 
Penicillus, 261, 262 
Pennak, R. W., 592, 596, 598, 601 
Pennatulacea, 1106 
Pennella, 425 

filosa, 425 
Pentastomida, 424 
Peraclis bispinosa, 643 
Perca fluviatilis, 795 
Percarina, 862 
Percival, E., 146, 148, 1115 
Pérès, J., 27, 638 
Periamma naresi, 659 
Pericaryon Gesticola, 416 
Periclimenes, 404, 622 
Peridinium, 121, 792, 830, 831 

divergens, 851 
knipowitscki, 855 
triquetrum, 121, 983 

Perigonimus abyssi, 393 
cirratus, 783 
pugetensis, 394 

Perinereis brevicirris, 1125 
cultrijera, 494 

Periodicity, 917 
of red water, 935 
of starfish, 937 

Periophthalmus, 624 
koelreuteri, 728 

Perissopus communis, 425 
Peritricha, 419 
Perkins, E . J., 592 
Perraton, Christopher, 726, 727, 1056 
Perrier, Edmond, 668 
Perrier, Rémy, 664 
Persian Gulf, productivity, 501 
Peruvian coast, oxygen, 226 
Peruvian Current, 335, 953 
Peru mortality, 953, 979, 981 
Pescadores Islands mortality, 949, 978 
Petaloproclus cirratusQ), 657 
Petalostoma minuium, 419 
Peter, K., 161 
Peters, Hans M., 1156 
Peters, N. , 1071 
Petersen, C. G. J., 5, 6, 7, 12, 35, 46, 61, 63, 64, 68, 69, 461, 

467,468,470, 477, 488, 489, 494, 495,496, 497, 505, 508, 
509, 510, 512, 514, 516, 518, 523, 722, 774, 789 

Petersen, W. H., 305 
Petersen communities, validity of, 467 
Petersen's community concept, 467 
Petersen grab, 6, 61-64 
Petersen methods, expanded, 471 
Petit, G., 47, 1026, 1051 
Petkow, S., 839 
Petrels, 1219 
Petricola, 280, 1030 

pkoladiformis, 1032 
Pelrochirus bahamensis, 401 
Petroleum, bacteria, 1040 

origin of, 961 
Petromyzon, 1203 

marinus, 1203, 1204 
Petrosia, 847 
Petrossian, A., 259 
Petrunkevitch, A., 1197 
Pettersson, Hans, 110 
Pettersson, O., 67, 149 
Pettersson sampler, 61, 71 
Pfaff, J. R., 1192 
Pfannenstiel, M., 802, 804, 805, 806, 807, 862 
Pfeffer, Georg, 981 
Pfeiffer, H. , 1056 
Phaeocystis, 958 
Phagocytic cell in Tridacna, 435 
Phalanisus, 1178 
Phaleria bimaculata, 846 
Phascolosoma, 646 

fiagrijerum, 654 
Phaseolina Muds, 848 
Phelps, A., 315 
Phifer, L. D. , 692, 1065 
Philippi, E. , 963, 966 
Philippine Trench, animals (fig.), 655 
Philippines, bryozoa 1110 

coral reefs 1094 
Foraminifera, 1076, 1077 
mortality, 981 
oysters, 1133 

Philips, J. B., 981 
Pkilometra globiceps, 422 

grayi, 422 
Philine aperta, 494, 495, 497 
Philomedes interpuncta, 1162 
Phleger, Fred B, 71, 707, 728, 1079 
Phleger bottom sampler, 71 
Pkoca, 784, 1223 

hispida, 771, 783 
Phocaena communis, 978 

phocaena, 868 
relicta, 868 

Pholadidea, 1029 
parva, 424 

P kolas, 1030 
Phormidium tenue, 1049 
Phoronida, 424 
Pkoronis, 845, 847 

ovalis, 424, 1031 
Phosphates, Antarctic (fig.), 328-329 

Atlantic, 321 
Baltic (fig.), 320 
Barents Sea (fig.), 318 
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Phosphates—(con'd.) 
Black Sea, 823 
estuarine mud, 1027 
cycles in estuaries, 691 
deep sea, 647 
Indian Ocean (fig.), 328-329, 331 
of mud, 303 
North Sea, 315; (fig.), 316, 317 
NW Atlantic (fig.), 322, 323 
Pacific (fig.), 333 
Pacific Equatorial (fig.), 299 
Sargasso Sea, 320 
S. Atlantic (fig.), 326-327, 328 
Sumatra (fig.), 332 

Phosphatic deposits, 967 
Phosphorite, 936-965 
Phosphorus, Black Sea, 822 

cycle, 303-305, 1039 
estuary (fig.), 691 

regeneration of, 302 
in sediment, 731 

Photic zone, 23, 120, 446, 641 
Photocell, 110 
Photographic measurement of light, 109 
Photography, deep-sea, 56 

as ecological method, 69 
underwater, 55 

Photometers, 110-111; (fig.), I l l 
Photosynthesis, 120, 122, 123, 445, 446 

efficiency of, 35 
light bottle technique, 190 
measurements, 193 

Phragmites communis, 780, 782, 789 
Phycobilins, 124 
Phycomycetes, 1039 
Phyllirrhoe, 432 

bucephala, 393 
Phyllobothrioidea, 421 
Phyllobothrium lactuca, 421 
Phyllodoce, 846 

maculaia, 1016 

Phyllophora, 847, 848, 849 
biomass, 840 
brodiaei, 788 
rubens, 829, 839, 840 

Phyllophora Meadows, 848 
Phyllophora Sea, 840 
Phyllospadix, 552, 724 

torreyi, 633 
Phyllospera, 1017 
Phyllospongia foliascens, 623 
Physa, 355 

fontinalis, 779 
Physalia, 403, 602 
Physeler catodon, 1225 
Phytobenthos, Black Sea, 839-841 

Caspian Sea, 902 
Phytomastigina, 418 
Phytoplankton, 120, 124, 443 
Phytoplankton, Black Sea, 830-832, 869 

Caspian Sea, 901 
in estuaries, 707 
Gulf of Varna, 832 
outbursts, 448 
Sea of Azov, 855-856 
Varna Bay, 832 
Varna Lake, 851 

Phronima, 426 
Pia, J. , 258, 261, 1032 
Picard, J. , 151, 638, 724, 1055 
Pickford, G. E. , 369, 1117, 1147 
Pieh, Sylvia, 136 
Pierce, L. E., 1118 
Piersig, R, , 424 
Pigments, 121 

accessory, 125 
algae, (table) 124 
diatom, 121 
echinoderms, 1189 
littoral algae, 124 

Piha, N . Z., zonation, 1041 
Pike, R. B., 1156 
Pilema pulmo, 833 
Pillsbury, R. W., 1047 
Pilot fish, 404 
Pilumtiopeus Iridenlaius, 787 
Pioneer plants, of marshes, 725 
Pipefishes, 144 
Pipe rocks, 604 
Pinckard, J. H. , 121, 963 
Pinctada, 620, 623 

margaritifera, 1126 
Pinkerton, Richard C. , 34, 40 
Pinna, 622, 623 

carnea, 1149 
Pinnixa, 397, 477 

rathbmi community, 518 
Pinnotheres oslreum. 407. 427 
Pirrie, M. E., 596 
Pisaster, 405 

giganieus, 637 
Piscicola rapax, 423 
Piscicolidae, 1125 
Piston strokes, in Baltic, 757 
Pismo clam, 395, 592, 597, 936-937 
Pitelka, Frank A., 719 
Pitsyk, G. K., 870 
Placobranchus ocellatus, 432 
Plagiostomum, 420 
Planaria, 790 
Planes minutus, 445 
PLANET, 230 
Plankton, 4, 11, 21, 443 

abundances, Black Sea, 839 
abundance, Sea of Azov, 856 
and bacteria, 1039 
Baltic, 792, 794 
Batum, 831 
Black Sea, 830-839, 841, 870 
Bosporus (fig.), 836 
Caspian Sea, 902 
complexes, 46 
conservation on reefs, 453, 611-612 
distribution (fig.), 367 
and evolution, 455 
-Expedition, 4 
Isefjord, 1166 
net, 1, 56 
net, high speed (fig.), 60 
North Pacific, 1167 
and oil, 961 
production in Balt ic , 794 

N . Europe, 1073 
Black Sea, 870 
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recorder, 57 
research, 4 
significance of, 456 
Sea of Azov, 856 

Planktonic biota, 368 
Pla.nla.go, 726 

marítima, 1054, 1057 
Plass, G. N . , 244, 249 
Platanista, 1223 
Plate, L. , 404, 1100 
Platydon cancellatus, 1033, 1149 
Platygyra, 615, 618, 619, 622 

lamellina, 627 
Platymonas, 1047 
Plalynereis, 928 

dumerilii, 368, 922, 927, 929 
megalops, 928 

Plectonema, 279, 491 
calothrichoides, 1044 
norvegicum, 1044 
nostocorum, 1049 

Plesiastrea, 620, 1090 
Pleurobrachia, 871 

pileus, 792, 833 
Plmrogramma, antarcticum, 942, 951, 979 
Pleuronectes Jlesus, 795, 908 

limanda, 795 
platessa, 646, 794 

Pleurosigma aestuarii, 1059 
balticum, 1059 

Pleurotomia, 803 
Plexaura fiexuosa, 1105 
Pocillopora, 615, 618, 622, 628, 1090, 1092,1093, 1096; facing 

620 
bulbosa, 924 
caespitosa, 407, 1095 
damicornis, 622, 623, 627, 1090, 1096, 1097 
danae, 615, 620 
elegans, 615, 620 
eydouxi, 622, 623 
meandrina, 615, 620 
verrucosa, 615, 620, 627 

Poiabacia, 619, 622 
Podarke pugettensis, facing 394 
Podocerus brasiliensis, 716 

falcatus, 494 
Poiocorclla mimi, 394 
Podocoryne carnea, 393 
Podon, 792 

polyphemoides, 793, 833, 856 
Podophora airata, 1192 
Poggendorff, J. C., 974 
Pogonophora, 369, 665, 1197 
Poisson, Henri, 1132 
Polinices, 595, 622 
Polistotrema stouti, 1203 
Pollen (for oysters), 685 
pollicipes spinosus, 1158 
Pollock, J. B „ 1100 
Polycelis nigra, 790 
Polychaetes, 423, 1120 

commensal, 405 
Polycirrus arenivorus, 425 
Polycladida, 420 
Polycopidae, 1162 
Polydactylus, 399 

cupulifer, 400 

Polydora, 419, 1030, 1125 
tigni, 716 
pacifica, 1126 
•websieri, 150, 423 

Polygordius, 848, 849 
sands, 846 
ponticus, 846, 848 

Polykrikos schwarlzi, 981 
Polymastigina, 418 
Polymesoda fioridana, 716 
Polynoid commensals, 405 
Polyopisthocotylea, 420 
Polyorchis, 1176 
Polypodium, 420 

hydriforme, 394 
Polysiphonia elongata, 839 

fastigiata, 1013 
nigrescens, 779, 788, 1042 
opaca, 839, 857 
spinosa, 857 
subulijera, 839 
variegata, 839 

Polystomella crispa, 1077 
Polyzoa (see Bryozoa), 1109, 1110 
Pomacentrus, 1206 
Pomaioceros, 847 

triqueter, 264, 480, 1123 
Pomatomus, 866 
Pomatoschistus, 899, 908 
Pomerat, C. M., 566, 567 
Pontarachna punclulum, 424 
Pontic basin, 804 
Pontic relicts in Caspian, 895 
Pontic Sea, 803 
Ponlogammarus, 599, 846, 857 

aralensis, 914 
maeoticus, 843, 864 

community, 858 
variation, 861 

Pontomyia, 1178, 1182 
natans, 1177, 1179 

Pontoporeia, 495, 795, 900 
affinis, 496, 497, 708, 771, 777, 783, 784, 789 
community, 516 
¡emorata, 497, 708, 764, 774, 777, 783, 785, 789, 790 
-Mesidotea community, 790 

Pontosphaera huxleyi, 444 
Poole, H. H. , 109, 110, 111, 118, 119 
Pools, variation (fig.), 574, 575 
Pope, Clifford H „ 1217 
Pope, E. C., 362, 981, 1016, 1017, 1020, 1175 
Popofsky, A., 175, 1071 

Popovici, Zaharia, 35, 818, 846, 847, 865, 951, 979, 987, 989 
Population dynamics, 2, 42, 1210 
Populations, fisheries, 1210 

fluctuations, 935 
resurgent, 935-937 

Pora, E. A., 843 
Pora, M., 843 
Porania pulvillus, 1189 
Porcellana, 847 
Porcellanaster coeruleus, 653 
Porcellia labellatus, 846 
PORCUPINE, 185 
Porifera, 419, 1083-1086 

carbonate deposition by, 264 
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Porites, 264, 615, 618, 619, 624, 627, 1096 
anirewsi, 619, 622, 623 

association, 623 
zone, 622; facing 626 
annae, 627 

astreoides, 1091 
clavaria, 1091 
lichen, 620, 627 
lobaia, 620 
lutea, 619, 620, 621, 622, 623, 627; facing 621 

Porolithon, 261, 615 
Poromya, 1149 
Porospora gigantea, 418 
Porphyra umbilicalis, 1047 
Porpoise, food of, 868 

mortality, 978 
Porrocaecum, 422 
Porsild, Morten Pedersen, 960, 969, 972, 987 
Port Elizabeth mortality, 979 
Port Erin Bay, 689 

beach, 588 
laboratory, 8 

Port Jackson mortality, 982 
Porter, Joseph Y., 984 
Porterinema fiuviatile, 782 
Portier, P., 269, 1039 
Porllandia, 655, 659 

arctica community, 517 
Portsmouth, N. H., 1080 

Foraminifera, 1080 
Portugal mortality, 983 
Portuguese man-of-war fish, 403 
Portunus, 847 

arcuatus, 846, 848 
depurator, 418, 847 
holsalus, 846 
nasutus, 1154 
sayi, 368 
lubercalatus, 1189 

Poseidon (fig.), 12 
Posidonia, 552, 724, 1052, 1054, 1055 

associations, 1047 
oceanica, 724 

Posodacna, 803 
Post, Rita J., 1080 
Post-glacial sediments, 1036 
Postelsia, 566 

paltnaeformis, 539, 551 
Posthill, B. N. , 230 
Postma, H., 683, 1026 
Potomac River, oyster bars, 1130 
Polamilla, 1030 

myriops, 392 
reniformis, 418 
torelli, 392 

Potamogeton, 853, 780, 782, 789, 902 
marinus, 857 
panormitanus, 780 
peclinalus, 780, 1052 
vaginatus, 783 
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Sverdrup, H. U., 90, 93, 97, 186, 192, 194, 195, 204, 208, 

209, 222, 226, 298, 299, 330, 335, 447, 814, 956, 970, 
1015 

Sverdrup et al., 19, 20, 89, 92, 94, 100, 113, 114, 116, 119, 
123, 129, 172, 174, 186, 205 , 207 , 211, 221, 223, 225, 
226, 227, 230, 241, 243, 247, 299, 334, 336, 337, 443, 
447, 491, 610, 681, 682, 947 , 951, 955, 977, 979, 981 
1015 

Swamps, S. E. United States, 1057 
Swan, E. F., 485 
Swansea, algal growth, 1047 
Swanson, J. H., 505 
Swanson, Paul L., 1215 
Swanson, R. W., 965 
Swash bars, 590 
Swedish Deep-Sea Expedition, 213, 215, 223, 226, 227, 

653, 654, 664 
Sweeney, Beatrice M., 122 
Swennen, C. Van de C. S., 960, 987 
Sydney harbour, 1031 
Sykes, G., 681 
Symbiosis, (defined), 391; 429, 1089, 1091 

in carnivores, 430 
in herbivores, 430 
origin of, 430 
and sponges, 1086 

Symbiotic hydroids (table), 392-394 
Symonds, Ralph F., 75 
Symonds, W. S., 989 
Symphyllia, 619, 622 
Synagoga mira, 426 
Synaphobranchus, 650, 664, 666, 667 
Synapta, 846 

digitala, 1195 
minuia, 1193 

Synapticula reciprocans, 713 
Synchaeta, 792, 793, 856 

baltica, 793 
fennica, 780 
monopus, 780, 792 , 793 

Syncoelidium pellucidum, 420 
Syncoryne exiwia, 374-375 
Syndosmya, 477, 478, 803, 846, 847, 857 

alba, 488, 494, 495, 497, 845, 848 

community, 510 
communities, 510; figs., 509, 511 
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fluctuations (fig.), 481 
ovata, 713, 804, 807, 908 

community, 860 
profundorum, 654 

Synecology, 9 
Synedra acus, 851 

pulchella, 782 
labulala, 782 

Syngnathidae, 144 
Syngnalhus, 899, 903 

abaster, 863 
anguineus, 945, 974, 989 
nigricollis, 843 
nigrolinealus, 861, 862 

caspius, 908 
typhla, 843 

Synidotea laticauda, 708 
macginiliei, 708 

•Syracospkaera carterae, 448 
Systema Naturae, 1152 
Systematic zoology, 5, 7 
Szidat, Lothar, 987 
Table Bay, fouling, 1028 

mortality, 984 
Tackypleus gigas, 1172, 1173 

tridentaius, 1173 
Taenioidea, 422 
Taganrog, Bay of, 854 
Tagelus plebius, 1143 
Tahiti, corals, 1092 
Tailliez P., 55 
Taimyr mortality, 988 
Tait, J., 338, 1157 
Takahashi, K., 1126 
Takahasi, S-, 603, 604 
Takai, T., 151 
Takatsuki, S., 435 
Talavera, Florencio, 1141 
Talilrus, 602 
Talorchestia, 601 

brito, 846 
longicomis, 1157 

Tamar estuary, 685 
Tamura, T., 264, 1101 
Tanada, T., 121 
Tan Sin Hok, 261 
Tandy, G., 623, 728, 1101 
Tining, A. Vedel, 988 
Tanna Volcano mortality, 974 
Tanner, Z. L., 965, 980, 981 
Tansley, A. G., 33 
Tapes (see also Paphia), 803, 847 

calverti, 805 
decussatus, 393, 1148 
pullaslra, 498 
proclivis, 846 
rugatus, 847 

Tapes terrace, 808 
Tapkus keies, 1121 
Tanystylum orbiculare, 368 
Tardigrada, 424, 1175 
Tarkhov, S., 818 
Tarletonbeania crenularis, 988 
Taskin, George A., 894 
Tasmania, intertidai, 1018 
Tauber, A. F., 1156 
Tay, Firth of, fauna, 703 

Taylor, Clyde, C., 78 
Taylor, H. F., 984, 1209 
Taylor, Kenneth, M., 349, 1198 
Taylor, W. P., 173 
Taylor, Wm. Randolph, 711, 725, 727, 1048 
Taylor, T. G., 1096 
Tchernavin, V. V., 1207 
Tealia lofotensis, 636 
Tebble, N. , 1028 
Tectus niloticus, 1041 
Tegula, 1033 

funebralis, 550 
brunnea, 550 

Teichert, C., 258, 278, 281, 1135 
Teichmuller, R., 959 
Tekirghiol liman, 853 
Telescopium, 624 

lelescopium, 728 
Telesto, 1105 
Television, underwater, 55 
Tellina, 622, 623 

communities, 507 
dislorla-Tellina donacina community, 508 
fabula, 497 
lilaeina community, 508 
nilida, 805 
lenera community, 508 
tenuis, 497, 498, 594 (fig.), 601, 1145, 1148 

-Tellina fabula community, 507 
Tellinacea, 1149 
Telmatogeton, 1182 
Temora longicomis, 792, 793, 1165, 1166, 1168 
Tenarea tortuosa, 1044 
Telosporidia, 418 
Temnocephalids, 420 
Temperate regions, growth in, 171 
Temperature, Aral Sea, 914 

and bryozoa, 1109 
in beaches, 588 
Baltic, 764 
Black Sea, 869-811 
carbonate solubility and, 251 
Caspian Sea, 894 
coefficients, 159 
compensations, 168 
and corals, 1088, 1099 
of deep sea, 647 
and deep-sea species, 669 

Temperature and distribution, 172-174, 369 
in estuaries, 684 
effect on bacteria, 1036, 1037, 1040 
gradients and structure, 178 
and growth and form, 174-176 
and mortality, 947 
N. Hemisphere, 89 
ocean, 88 
Oligocene, 379, 668 
optimum, 161 
and periodicity, 171-172 
and phytoplankton, 447 
and plankton, 451, 452 
patterns (fig.), 375 
ranges (fig.), 96, 160 
and reef distribution, 626 
regions, 362 

and reproduction, 168-171, 451 
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Temperature, S. Hemisphere, 89 
and size, 175 
and structure, 176 
surface (fig.), 89 
tolerance, 947 
and tides (fig.), 569 
variations, 88 

\ NO. 
. ... 11.V UOI.C OOi 
zonal types, 371 
and zonation, 568 
zones, characteristics, 362 

Temporary plankton, 450 
Temrjuk mortality, 983 
Teodoresco, E. C., 841 
Terebella lapidaria, 494 

nebulosa, 494 
Terebellides, 848 

eurystethus, 657 
stroemi, 476, 777, 789, 790, 845, 847 

Terebra, 595, 622 
Terebrataiia obsoleta, 1113 

transversa, 636 
caurina, 1114 

Terebratella inconspicua, 1113, 1115 
Terebralttla, 266 
Terebratulina, 1114 

cailleli, 1113 
Terebripora, 423 

fiskeri, 1031 
orbigeryana, 1031 
ramosa, 1031 

Teredo, 482, 846, 1029, 1030 
diegensis, 1030 
mirajlora, 1029 
navalis, 1030, 1032 
pedicellata, 1031 
pulchella, 1032 
utriculus, 1032 

Termier, Geneviève, 1015 
Termier, Henri, 1015 
Terminology, 17, 20, 47 

of beaches, 587 
Ter pros Jugax, 352, 353 

seleki, 352, 353 
Tesch, P., 898 
Test, Avery Ransome (Grant), 1150 
Test net, 75 
Test squares, 9 
Tethya aurantia, 636 
Tethys, 379 
Tetraclinomyxon intermedium, 419 
Tetrakentron synaplae, 424 
Tetraphyllidea, 421 
Tetrarhynochoidea, 421 
Tetraspora explanata, 853 
Texas coast, 171, 1024 

fishes, 149, 1207, 1209 
mortalities, 949, 978 

Thais (see also Purpura) 
emarginata, 550, 551 
fioridana, 421, 1032 
lapillus, 421 

Thalamita, 623 
Thalassema, 655, 657 

lankesleri, 1120 

Thalassia, 552, 623, 724, 728 
testudinum, 721, 1052, 1181 

Thalassina anomala, 728 
Thalassinidea, 1155 
Thalassionema nitzsckioides, 830, 831, 832, 855 
Thalassomyia frauenfeldi, 846 

setosipennis, 1182 

Thalassiosira baliica, 782, 792 
nana, 855 

Thaliacea, 1201 
Thamdrup, H. M., 63, 64, 498, 505, 523, 722, 723, 732 
Thanatocoenosis, 40 
Tharyx multifilis, 657 
Thau Lagoon, 730 
Theel, Hj., 377, 1195 
Thelepus cincinnatus, 494 
Tkelohania maenadis, 419 
Thiodoridis, Jean, 1051 
Theodoxus fimiatilis, 779, 780, 783, 790 

litoralis, 779 
Thermal death point, 163 
Thermocline, Black Sea, 811 
Thermosphere, 21, 641 
Thiel, M. E., 1101 
Thiele, Johannes, 1148 
Thiemann, Karl, 957 
Thienemann, A., 42, 477, 491, 786, 787, 1181 
Thigmotricha, 419 
Thomas, B. D. , 185, 209, 212, 229, 230 
Thomas, H. G., 79 
Thompson, D. Q., 1221 
Thompson, D'Arcy W., 377 
Thompson, E. F., 194, 223 
Thompson, Harold, 1201 
Thompson, J. Vaughan, 1 
Thompson, T. G., 185, 187, 209, 212, 229, 230, 231, 262, 

263, 264, 265, 266, 268, 269, 270, 315, 446, 692 
Thompson, S. H. , 174, 498, 1148 
Thompson, Sarah J., 1147 
Thompson, W. F. , 919 
Thomsen, H., 211, 224, 226, 316, 317, 318, 320, 330, 331, 332 
Thomson, C. Wyville, 2, 185 
Thomson, J. Arthur, 1107, 1115 
Thoracida, 425 
Thoracophelia, 594 

biomass, 386 
cycling of beach sand, 386 
furcifera, 1121 

mucronata, 385, 592, 601, 1125 
yasudai, 1125 

Thorcaster, 658 
Thome, R. F., 728, 1057 
Thorp, E. M., 257, 260, 285, 1066 
Thorp, Frank, 958 
Thorpe, W. H. , 1177, 1181 
Thorson, Gunnar, 61, 64, 68, 69, 165, 167, 168, 169, 170, 

178, 359, 452, 461, 466, 472, 475, 477, 480, 483, 487, 
488, 496, 497, 498, 501, 504, 505, 508, 515, 517, 518, 
522, 536, 1021, 1123 

Thorson's Christmas cards (fig.), 403 
Thracia papyracea, 495, 805 
Thrailkill, J. R., 60 
Thulin, G., 1126 
Thunnus, 866 

Thyca, 424 
Thynnus vulgaris, 423 
Thysanote pomacanthi, 425 
Tiara pileala, 783 
Tibicen veridifascia, 1180 
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Tichonenko, A., 825 
Tidal belts, 677 

bore, 681 
channels, 678 
currents, 683 
flats, 677, 718 
inequalities, 551 
inlets, 676 
marshes, 724, 726 
types and zonation, 550 
rhythm, 921 
variations, 544-545 
velocity and zonation, 567 

Tide curves (fig.), 544 
factors, 559 
Sitka, Alaska (fig.), 558 

Tidepools, 570, 572 
eroded by snails, 576 
fauna of, 575 
pH in, 572, 573 

Tides, 100, 543 
in estuaries, 679 
San Francisco (fig.), 556, 557, 559 
and temperature (fig.), 569 
types of (chart), facing 535 
and upstream dispersal, 679 
and zonation (fig.), 545 , 546 

Tierney, J. Q., 1031 
Tigriopus, 572 
Tilden, J. E., 951, 953, 958 
Tilefish disaster, 949, 979 
Timm, Richard W., 1118 
Timmermann, E. , 251, 255, 265, 445 
Tinbergen, L., 1148 
Tintinnopsis, 793 

brandii, 780, 793 
campanula, 833 
/«SMS, 792 
menneri, 856 
parmtla, 856 
tubulosa, 780, 793, 833, 856 
venlricosa, 833, 834 

Tintinnum mediterranea, 833, 834 
subulaius, 833 

Tisbe dilatata, 845 
Tischler, W., 468, 469, 470, 473, 474, 504 
Titanium, in diatoms, 351 

in red tides, 352 
Tivela stultorum, 393, 395, 498, 592, 594, 597 

fluctuations, 937, 938 
Tizard, T. H „ 1141 
Toads, 1211 
Tobago mortality, 989 
Tochockeres cylindracus, 425 
Todd, R. A., 730 
Tokara Islands, 1022 
Tokioka, Takasi, 1022, 1066 
Tokita, Shun, 1048 
Tolypella nidifica, 782 
Tolypothrix, 1048 
Tomales Bay (Calif.), 700 

communities (fig.), 719 
Tomazo, G. I. , 865 
Tomlinson, Jack T. , 1033 
Tomopteris helgolandica, 1122 

kefersteini, 1122 

planktonis, 1122 

septentrionalis, 1122 

Torre-Bueno, J. R. de la, 1177, 1181 
Torrey, H. B., 393, 981 
Tortonese, Enrico, 713, 977, 1190 
Tortugas, corals, 1103 

Foraminifera, 1076 
reefs, 1090, 1098 

Torula, 1037 
Tourneforlia, 1052 
Towler, E. D. , 485, 505 
Townes, H. K., Jr., 1173 
Townsend, R. C., 629 
Toyama Bay, Foraminfera, 1077 

Molluscs, 1146 
Trace metals, 345 
Tracey, J. I. , 260, 261, 262, 263, 264, 271, 273, 275 , 276, 

285, 576, 618, 629, 1097, 1101 
Trachurus, 867 

mediterraneus, 866-867 
Trachylina, 420 
Trades, Northeast, 90 

Southeast, 90 
Trailside dominance, 562 
Traité de Zoologie, 1069 
Transeau, E. N. , 1057 
Transition to land, 603 
Transition zones, 42 
Transmission (tables), 115, 117, 118 
Transmission, coastal water, 117-118 
Transmission, ocean water, 115-117 
Transparency, blue and green light, 116 

coastal water, 116 
oceanic water, 116 

Transparency meter, 110 
Traps, 79 
Trask, Parker D. , 215, 216, 730, 731 
Trautman, M. B., 1204 
Travisia, 655, 657, 665 

Profundi, 657 
Trawls, 73-78 
Treadwell, A. L., 930, 931 
Trebius tenuifurcatus, 425 
Trefiletti, Francesco, 974 
Trégouboff, G., 1072 
Trematoda, 420 
Trenches, fauna of, 666; table, 656-661 
Tressler, D. K., 938 
Tressler, W. L., 688, 690, 1161, 1162, 1163 
Tretomphalus, 1079 
Trevarthen, C. B., 541, 547, 550, 552, 553 
Triaenodon obesus, facing 621 
Triarthra longisetosa, 856 
Tricellaria occidentalis, 1028 
Trichechus lalirostris, 979 
Trichiuroidea, 423 
Trichocorixa, 1177 

blackburni, 1182 

verticalis, 1180 
wallengreni, 1189 

Trichodesmium, 956 
erythraeum, 982, 986 

Trichodina sphaeroides, 419 
Trichocladius vitripennis, 846 
Trichostomata, 419 
Tricladida, 420 
Tridachia crispata, 432 
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Tridacna, 280, 432, 622, 624, 628 
crocea, 437, 618, 1033; fig., 434 
gigas, 268, 619; facing 621 
squamosus, 623 

Tridacnidae, 433, 434, 1149 
Tridochin maritima, 1057 
Trillotia erinaceus, 421 
Tripiea, 1069, 1070 
Tripneustes esculenlus, 419 
Tristan da Cunha, algae, 1041 
Triticum junceum, 1057 
Triturus helveticus, 1211 

palmatus, 1211 

vulgaris, 1211 

Trivandrum, India, plankton, 1020 
Trochopus, 1178 

marinus, 1178 
Trochosloma, 654 
Trochus, 615, 620, 623, 803, 846 
Troglophaeus, 846 
Trombidiformes, 1176 
Trophon breviaius, 848 
Trophonia, 418 

ajfrnis-V enericardia borealis community, 520 
Traphonopsis, 848 
Trophic levels, 36 
Trophic relationships, 34 

Black Sea, 871 
Tropidoneis vitrae, 1059 
Tropidonotus natrix, 1213 
Tropiomelra carinala, 1184 
Troposphere, 21 

in Black Sea, 810 
Troughs, in beaches, 589-590 
Trout eggs, 141 
Trudy Instituta Okeanologiia, 1011 
Trueman, E. R. , 266, 1148 
Truesdale, G. A., 186 
Trusheim, Ferdinand, 1159 
Try net, 75 
Trypanorchyncha, 421 
Trypanosoma giganleum, 418 

granulosum, 418 
rajae, 418 

Trypelesa lateralis, 1033 
Tsalkin, V. I., 868, 869 
Tschermak, G., 258 
Tseu, W. S. L., 576 
Tsientang River, bore, 681 
Tsubata, Fumitaka, 1066 
Tubastrea, 615, 1093 
Tubipora, 618, 628, 1094 
Tucker, G. H., 454 
Tullgren, A., 73 
Tully, J. P., 187, 680, 689 
Tuna fishery, 1209 
Tundra drainage, 338 
Tunicata, 1201 
Tunis mortality, 986 
Turbanella hyalina community, 791 
Turbellaria, 420, 1119 

Baltic, 791 
Turbidity, in estuaries, 690 

and zonation, 566 
Turbinaria, 615, 624; facing 620 
Turbo, 615, 1029 

Turbulence, 447 
and nutrients, 300 

Turekian, Karl, 263, 355 
Turner, H. J., 484, 590 
Turner, Ruth D. , 1030, 1033 
Turnover, (defined), 491 
Turpaeva, E. P. , 30 
Turritella, 472, 803 

and Cerithum communities, 514 
communis, 477 , 495 

Tursiops truncatus, 868 
Turtle grass, 721, 724 
Turtles, 603, 1217 
Tuscarettia, 643 
Tuscarora-zone, 1070 
Tussilago farjara, 1057 
Tuxen, Reinhold, 1057 
Tyarminne, 730, 1026 
Twenhofel, W., 20, 245, 683, 686, 729, 734 
Tydeman, M.-G. F., 1107 
Tylocephalum, 421 

pingue, 421 
Typhlogobius, 409 
TypUonus, 667 
Vca, 721, 1156 

minax, 147, 1155 
pugilalor, 1157 
pugnax, 1157 

Uchida, T., 392 
Vcides, 721, 1156 

cordalus, 1156 
Udonella, 421 
Udolea, 261 
Ullyott, P., 808, 817, 819, 833 
Ullyott hypothesis, 820 
Vlothrix flacca, 1044, 1048 
Ulrich, W., 1159 
Ultrahaline, 25 
Viva, 846, 1648 

association, 1047 
lactuca, 125, 839, 1017 

Umbellula, 652 
Umbgrove, J. H., 623, 1102 
Umbrophiles, 125 
Underway bottom sampler, 69 
Undinula vulgaris, 1167 
Unicapsula muscuiaris, 419 
Uniform oxygen layer, 189 
Unio, 779 
United States Bureau of Fisheries, 7 

Fish Commission, 3, 4 
Fish and Wildlife Service, 227 

Union List of Serials, 872 
Unionidae, 424 
Unny, M. Mukundan, 951, 957, 986 
Upgrowth, (defined), 499 
Uphof, J. C. T. , 718, 726, 727 
Uphof, J. E., 1058 
XJpogebia, 395, 396, 721, 848, 849, 853 

commensals (fig.), 397 
littoralis, 847, 987 

-Melinna palmata community, 520 
Upper neritic, 19 
Upwelling, 97, 299, 301, 366, 370, 447, 956, 970 

on California coast, 298 
and nutrients, 298, 299 
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Urea-fermenting bacteria, 1040 
Urechis, 482, 1025 

caupo, 396, 1120 
commensals (fig.) 396, 397 

Urey, H. C., 245 
Urmia Lake mortality, 977 
Urnatella, 423 
Urosalpinx, 1144 

cinerea, 421, 1145, 1147 
Urospora, 418 

mirabilis, 1048 
Ursin, E., 63 , 65, 67, 509 
Usachev, P. I., 830, 855, 856, 871, 1066 
Ushakov, P., 505, 508, 555, 560, 567-568, 680, 685, 720, 947 
Usinger, R. L., 1177,1181 
Utinomi, Huzio, {formerly, Hiro, Fugio), 1033, 1090 
Utterback, C. L., 110, 116 
Utricularia neglecla, 780 
Uvarov, B. P., 166 
Uzunlar stage, 804 
Vaccaro, R. F., 80, 192 
Vachon, Max, 1176 
Vahlkamphia patuxent, 418 
Vaillant, L., 435 
Valente, D. , 141 
Valentin, H., 25 
Välikangas, I., 24, 763 , 767 
Valkanov, A., 850, 851 
Vallacerta, 1073 
Vallin, S., 758, 767, 794 
Valonia, 140 
Valparaiso mortality, 976 
Valparaiso Bay, plankton, 1022 
Valvifera, 426 
Van, Lake, mortality, 977 
Vanadis, 1121 
Vanadium, 1199 
Vanadium in tunicates, 349, 1198 
Vanadium uptake, 350 
Vanadocytes, 1199 
Van Dam, L., 230 
Van Name, Willard Gibbs, 1199 
van't Hoff's rule, 159, 451 
Van Veen, J., 678, 730 
van Veen grab, 64 
Vampyroteulhis, 369 

infernalis, 1147; facing 650 
Varna Bay, 691 

bottom communities in, 850 
mortality, 987 
phytoplankton, 832 
salinity, 818 

Varna Lake, 851 
bottom associations in, 852 
hydrography, 851 
oxygen, 851 
profile, 852 
salinity, 850, 851 

Vartiovaara, Unto, 1040 
Vaterite, 250 
Vatova, A., 8, 64, 169, 467, 470, 471, 478 , 507, 508, 509, 

510, 512, 520, 949, 978 
Vaucheriae, 1042 
Vaughan, Thomas Wayland, 9, 10, 186, 212, 257, 264, 

364, 1102 
Vaux, D., 301, 453 

Vegetation of Baltic, 788 
Vegetation, marsh (fig.), 725 
Velasquez, Gregorio T., 1049 
Venema, G. F., 977 
Venerupis, 803 
Venice, lagoon, 1023 
Venezuela Basin, oxygen, 220 
Venezuela mortality, 984 
Venus (see also Mercenaria), 472, 477, 803 

community, 485, 508; (fig.), 509 
-Corbula biocoenosis, 861 
fasciatum-Spisula-elliplica-Branchiostoma community, 

509 
fluctuosa community, 508 
gallina, 495, 846, 847, 848 

community, 508 
mercenaria, 169, 281, 1147 
ovata, 494 
slriatula, 987 
verrucosa, 805 

community, 509 
Venus (journal), 1143 
Vera Cruz mortality, 985 
Verbeek, Reinier, 974 
Vercelli, Francesco, 223 
Verco, I . C., 1141 
Verduin, lacob., 35 
Vergara, Z., 1130 
Verjbinskaya, N. , 192, 313, 319 
Vermetus, 1149 
Vermilia, 847 
Vernon, H. M., 560 
Verrill, A. E., 4, 5, 7, 165, 402, 968, 978, 979, 1103 
Verrucaria, 1048 

maura, 1045 
Versluys, I-, 1107 
Vertebrate accumulations, 969 
Vertebrate blood and sea water, 143 
Vertebrate remains, abundance of, 968 

and castastrophes, 967 
Vertebrates, origin of, 145-146 
Vertical circulation, 93, 446 
Vertical convection, 301 
Vertical displacement in canyons, 638 
Vertical distribution, 537 
Vertical migration, 454 
Vertical migrations, Caspian Sea, 902 

copepods, 1166 
Vertical mixing, 301 
Vertical transport, 447 
Vervoort, W., 1168 
Verwey, } . , 403, 437, 472, 683, 721, 722, 724, 968, 1022, 

1102, 1103, 1148, 1157 
Vesuvius mortality, 974 
Vevers, H. G., 69, 486 
Vibe, Chr., 64, 498, 505, 517 
Vibrio desulfuricans, 986 
Victorella pavida, 781, 782, 1110 
Victoria, zonation, 1016 
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4 7 . 3 5 1 . 5 1 0 . 8 2 
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r. C. 6 1 1 . 1 7 2 . 1 4 1 . 1 6 

¡IS." jsa 7 1 3 . 0 8 2 . 4 4 1 . 3 3 
: ; 8 1 4 . 8 9 2 . 7 4 1 . 5 0 

200 : : 9 1 6 . 7 1 0 3 . 0 5 1 . 6 6 
«0 1 0 1 8 . 5 2 0 6 . 1 0 3 . 3 3 no-

2 0 3 7 . 0 3 0 9 . 1 4 5 . 0 0 

no1 'Z 3 0 5 5 . 5 4 0 1 2 . 1 9 6 . 6 6 
4 0 7 4 . 1 5 0 1 5 . 2 4 8 . 2 3 

170 ~ - SO 9 2 . 5 6 0 1 8 . 2 9 1 0 . 0 0 
; 7 6 0 1 1 1 . 2 7 0 2 1 . 3 4 1 1 . 6 6 

110-
L A 7 0 1 2 9 . 6 8 0 2 4 . 3 8 1 3 . 3 3 

; 8 0 1 4 8 . 0 9 0 2 7 . 4 3 1 5 . 0 0 150" 
r 9 0 1 6 6 . 7 1 0 0 3 0 . 4 8 1 6 . 6 6 

uo- 1t» 1 0 0 1 8 5 . 1 2 0 0 6 0 . 9 6 3 3 . 3 3 
2 0 0 3 7 0 . 0 3 0 0 9 1 . 4 4 5 0 . 0 0 

110- - 3 0 0 5 5 6 . 0 4 0 0 1 2 1 . 9 2 6 6 . 6 6 

- so 4 0 0 7 4 1 . 0 5 0 0 1 5 2 . 4 0 8 3 . 3 3 
IZQ- 5 0 0 9 1 6 . 0 6 0 0 1 8 2 . 8 8 1 0 0 . 0 0 

IIO- -

100 -
z*i Statute Nautical Statute 
z Miles Kilometers Kilometers Miles Miles 

«0 : Z 1 1 . 6 1 0 . 5 0 . 6 
-3» 2 3 . 2 2 1 . 1 1 . 2 

10 1 
3 4 . 8 3 1 . 6 1 . 9 

; ^ 4 6 . 4 4 2 . 2 2 . 5 
70- ZJÍ 5 8 . 1 5 2 . 7 3 . 1 

10" 
; 6 9 . 7 6 3 . 2 3 . 7 
r 7 1 1 . 3 7 3 . 8 4 . 4 

50" Z I0 8 1 2 . 9 8 4 . 3 5 . 0 
9 1 4 . 5 9 4 . 9 5 . 6 

40 " r 1 0 1 6 . 1 1 0 5 . 4 6 . 2 
2 0 3 2 . 2 2 0 1 0 . 8 1 2 . 0 

- 3 0 4 8 . 3 3 0 1 6 . 2 1 8 . 6 
4 0 6 4 . 4 4 0 2 1 . 6 2 4 . 9 

- 10 5 0 8 0 . 5 5 0 2 7 . 0 3 1 . 1 
6 0 9 6 . 6 6 0 3 2 . 4 3 7 . 3 

q 7 0 1 1 2 . 7 7 0 3 7 . 8 4 3 . 5 
0- - 8 0 1 2 8 . 8 8 0 4 3 . 2 4 9 . 7 

9 0 1 4 4 . 8 9 0 4 8 . 6 5 5 . 9 
1 0 0 1 6 0 . 9 1 0 0 5 4 . 0 6 2 . 1 
2 0 0 3 2 1 . 9 2 0 0 1 0 7 . 9 1 2 4 . 3 
3 0 0 4 8 2 . 8 3 0 0 1 6 1 . 9 1 8 6 . 4 
4 0 0 6 4 3 . 7 4 0 0 2 1 5 . 9 2 4 9 . 0 
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