831

INDEX OF AUTHORS

Aidley, D. J. See MILLER and AIDLEY

Bartholomew, George A. and Casey, Timothy
M. Effects of ambient temperature on warm-
up in the moth Hyalophora cecropia 503
Bartholomew, George A. and Heinrich,
Bernd. A field study of flight temperatures in
moths in relation to body weight and wing
loading 123
Bernstein, Marvin H., Thomas, Steven P. and
Schmidt-Nielsen, Knut. Power input during
flight of the fish crow, Corvus ossifragus 4ot
Berridge, Michael J. See PRINCE and BERRIDGE

Burns, M.D. The control of walking in
Orthoptera. I. Leg movements in normal
walking

Burrows, Malcolm and Hoyle, Graham. The
mechanism of rapid running in the ghost
crab, Ocypode ceratophthalma 327

Casey, Timothy M. See BarTHOLOMEW and
Casey

Chapman, Robert M. See L.ALL and CHAPMAN

Courtenay, T. H. See Lockwoop, INMaN and
COURTENAY

Eckert, Roger. See EpSTEIN and ECKERT

Eddy, F.B. Oxygen dissociation curves of the
blood of the tench, Tinca tinca 281

Elder, Hugh G. Direct peristaltic progression and
the functional significance of the dermal con-
nective tissues during burrowing in the poly-
chaete Polyphysia crassa (Oersted) 637

Epstein, Miles and Eckert, Roger. Membrane
control of ciliary activity in the protozoan
Euplotes 437

Evans, David H., Mallery, Charles H. and
Kravitz, Larry Sodium extrusion by a fish
acclimated to sea water: physiological and
biochemical description of a Na-for-K ex-
change system 627

Geethabali and Rao, Kandula Pampapathi.
A metasomatic neural photoreceptor in the
scorpion 189

Goris, Richard C. and Terashima, Shin-Ichia.
Central response to infra-red stimulation of
the pit receptors in a crotaline snake, Tri-
meresurus flavoviridis 59

Gorman, A. L, F. See MIroOLLI and GORMAN

Hanson, D., Mann, T. and Martin, A. W.
Mechanism of the spermatophoric reaction in
the giant octopus of the North Pacific. Octopus
dofleini martini 711

Hawkins, A. D. See Sanp and HawkiNs

Heinrich, Bernd. See BarTHOLOMEW
HEINRICH

and

Heinrich, Bernd and Kammer, Ann E. Acti-
vation of the fibrillar muscles in the bumblebee
during warm-up, stabilization of thoracic
temperature and flight 677

House, C.R. An electrophysiological study of
neuroglandular transmission in the isolated
salivary glands of the cockroach 29

Hoyle, Graham. Se¢e Burrows and HoyLe

Hudson, Richard C. L. On the function of the
white muscles in teleosts at intermediate
swimming speeds 509

Iles, J. F. See PEARSON and ILES
Inman, C.B.E. See Lockwoop, INman and
COURTENAY

Kammer, Ann E. See HEINrRICH and KAMMER

Kaneko, Hiroki. See Narrod and KanNeko

ten Kate, J. H. The mechanics of the growing
semicircular canal 351

Katz, Uri. Studies on the adaptation of the toad
Bufo wviridis to high salinities: oxygen con-
sumption, plasma concentration and water
content of the tissues 7853

Kaufman, W.R. and Phillips, J. E. Ion and
water balance in the ixodid tick Dermacentor

andersoni
— I. Routes of ion and water excretion 523
— II. Mechanism and control of salivary secre-
tion 537

— IIL Influence of monovalent ions and osmotic
pressure on salivary secretions 549
Kirsch, R. and Mayer-Gostan, M. Kinetics of
water and chloride exchanges during adapta-
tion of the European eeel to sea water 103
Kravitz, Larry. See Evans, MALLERY and KraviTZ

Lall, Abner B. and Chapman, Robert M.
Phototaxis in Limulus under natural condi-
tions: evidence for reception of near-ultra-
violet light in the median dotsal ocellus 213

Lockwood, A.P.M. and Inman, C.B.E.
Water uptake and loss in relation to the
salinity of the medium in the amphipod
crustacean Gammarus duebeni 149

Lockwood, A.P.M., Inman, C.B.E. and
Courtenay, T. H. The influence of environ-
mental salinity on the water fluxes of the
amphipod crustacean Gammarus duebeni 137

McFarlane, I. D. Spontaneous electrical activity
in the sea anemone Calliactis parasitica 77
McGahan, Jerry. Gliding flight of the Andean
condor in nature 225

— Flapping flight of the Andean condor in nature
239

McNab, Brian K. Body-weight, energetics, and
the determination of body temperature 277



832

Maetz, J. Na+/NH,*, Nat/H* exchanges and
NH; movement across the gill of Carassius
auratus 255

— See PavyaN and MaETZ

Mallery, Charles H. See Evans, MaLLERY and
KraviTz

Mann, T. See HansoN, MANN and MARTIN

Martin, A. W. See HansoN, MANN and MARTIN

Mayer-Gostan, N. See KirscH and MAYER-
GosTAN

Miller, Jennifer B. and Aidley, D. J. Two rates
of relaxation in the dorsal longitudinal muscle
of a leech 91

Mirolli, M. and Gorman, A. L. F. The extra-
cellular space of a simple molluscan nervous
system and its permeability to potassium 423

Morris, R. See PICKERING and MORRIS

Naitoh, Yutaka and Kaneko, Hiroki. Control
of ciliary activities by adenosine-triphosphate
and divaleat cations in triton-extracted models
of Paramectum caudatum 657

Okajima, A. See SANDEMAN and OkajiMa

Okasha, A. Y. K. Water relations in an insect,
Thermobia domestica. 111. Effects of desicca-
tion and rehydration on the haemolymph

385

Parnas, I. See RaHAT, Pri-PAz and Parnas
Patterson, John. The eye muscle of Calliphora
vomitoria L.
— 1. Spontaneous activity and the effects of light
and dark adaptation 565
— II. Transient responses to changes in the in-
tensity of illumination 583
Payan, P. and Maetz, J. Branchial sodium trans-
port mechanisms in Scyliorhinus canicula:
evidence for Na+/NH,* and Na* [H*exchanges
and for a role of carbonic anhydrase 487
Pearson, K. G. and lles, J. F. Nervous mecha-
nisms underlying intersegmental co-ordina-
tion of leg movements during walking in the
cockroach 725
Phillips, J. E. See KAuFMAN and PHILLIPS
Pickens, Peter E. Bioelectric activity during the
startle response of a hemichordate worm 295
Pickering, Alan D. and Morris, R. Localiza-
tion of ion-transport in the intestine of the
migrating river lamprey, Lampetra fluvia-
tilis L. 165
Prince, William T. and Berridge, Michael J.
The role of calcium in the action of ;3-
hydroxytryptamine and cyclic amp on
salivary glands 367
Pri-Paz, Y. See Ranart, Pri-Paz and Parnas

Rahat, M., Pri-Paz, Y. and Parnas, 1. Properties
of stalk-‘muscle’ contractions of Carchesium
sp. 463

Index of Authors

Rao, Kandula Pampapathi. See GEETHABALI an
Rao

Sand, Olav and Hawkins, A.D. Acoustic
properties of the cod swimbladder 797
Sandeman, D. C. and Okajima, A. Statocyst-
induced eye movements in the crab Scylla
serrata. 11. The responses of the eye muscles
197
Sattelle, D. B. The effects of sodium-free solu-
tions on the fast action potentials of Viviparus
contectus (Millet) (Gastropoda: Prosobran-
chia) I
— Potassium movements in a central nervous
ganglion of Limnaea stagnalis (L.) (Gastro-
poda: Pulmonata) 15
Schmidt-Nielsen, Knut. See BERNSTEIN, THOMAS
and ScHMIDT-NIELSEN
Silvey, Gerald E. Motor control of tail spine
rotation of the horseshoe crab, Limulus poly-
phemus 599
Snow, P. J. The antennular activities of the hermit
crab, Pagarus alaskensis (Benedict). I 745
— The motor innervation and musculature of the
antennule of the hermit crab, Pagurus alas-
kensis (Benedict). 11 767
Steel, C. G. H. Humoral regulation of the cere-
bral neurosecretory system of Rhodnius
prolixus (Stal.) during growth and moulting
177
Stephens, Cathy Lamar. Progressive decrements
in the activity of Aplysia neurones following
repeated intracellular stimulation: implica-
tions for habituation 411

Tazaki, Kenro. Impulse activity and pattern of
large and small Neurones in the cardiac
ganglion of the lobster, Panulirus japonicus

473

Terashima, Shin-Ichi. See Goris and TEera-
SHIMA

Thomas, Steven P. See BERNSTEIN, THOMAS and
ScHMIDT-NIELSEN

Truman, James W. Physiology of insect ecdysis.
III. Relationship between the hormonal
control of eclosion and of tanning in the
tobacco hornworm, Manduca sexta 821

Tucker, Vance A. Bird metabolism during flight:
evaluaton of a theory 689

Umezawa, Shun-Ichi and Watanabe, Hideki.
On the respiration of the killifish Oryzias
latipes 305

Watanabe, Hideki. See Umezawa and Wata-
NABE



833

INDEX OF SUBJECTS

Acoustic properties:
Of the cod swimbladder (SAND and HAWKINS)
797
Adaptation:
Kinetics of water and chloride exchanges
during, of the European eeel to sea water
(KirscH and MAYER-GOSTAN) 105
Andean condor:
Gliding flight of the, in nature (McGAHAN)
22§
— Flapping flight of the, in nature (McGaAHAN) 239
Adenosinetriphosphate:
Control of ciliary activities by, and divalent
cations in triton-extracted models of Para-
mecium caudatum (NA1TOH and KANEKO)
Ambient temperature:
Effects of, on warm-~up in the moth Hyalo-
phora cecropia (BARTHOLOMEW and CAaSEy)
503
Amphipod crustacean:
See Gammarus duebeni
Antennular activities:
The, of the hermit crab, Pagarus alaskensis
(Benedict) (Snxow) 745
Antennule:
The motor innervation and muculature of the,
of the hermit crab, Pagurus alaskenis (Bene-
dict) (SNow) 767
Aplysia neurones:
Progressive decrements in the activity of,
following repeated intracellular stimulation:
implications for habituation (STEPHENS) 411

Biolelectric activity:

During the startle response of a hemichor-

date worm (PICKENS) 295
Bird metabolism:

During flight: evaluation of a theory (TUCKER)

689

Body temperature:

Body-weight, energetics, and the determina-

tion of (McNaBs) 277
Body weight:

A field study of flight temperatures in moths

in relation to, and wing loading (BArRTHOLO-

MEW and HEINRICH) 123
— , energetics, and the determination of body

temperature (McNaB) 277
Branchial sodium transport mechanisms:

In Scyliorhinus canicula: evidence for Nat/

NH,* and Na*/H+ exchanges and for a role

of carbonic anhydrase (PAyaN and MAETz)

487

Bufo viridis:

Studies on the adaptation of the toad, to

high salinities: oxygen consumption, plasma

concentration and water content of the tissues

(Karz) 785

Bumblebee:
Activation of the fibrillar muscles in the,
during warm-up, stabilization of thoracic

temperature and flight (HeiNricH and
KAMMER) 677
Burrowing:

Direct peristaltic progression and the func-
tional significance of the dermal connective
tissues during, in the poylchaete Polyphysia
crassa (Oersted) (ELDER) 637

Calcium:

The role of, in the action of 5-hydroxy-

tryptamine and cyclic amp on salivary glands

(PRINCE and BERRIDGE) 367
Calliactis parasitica:

Spontaneous electrical activity in the sea

anemone (McFARLANE) 77
Calliphora vomitoria (L.):

The eye muscle of
— 1. Spontaneous activity and the effects of light

and dark adaptation (PATTERSON) 565
— II. Transient responses to changes in the

intensity of illumination (PATTERSON) 585
Carasstus auratus:

Na+/NH,*, Nat/H* exchanges and NH;

movement across the gill of (MaAETZ) 255
Carchesium sp.:

Properties of stalk-‘muscle’ contractions of

(RaHAT, Pri-Paz and PaRNAs) 463
Cardiac ganglion:

Impulse activity and pattern of large and

small neurones in the, of the lobster, Panulirus

Japonicus (TAZAKI) 473
Central nervous ganglion:

Potassium movements in a, of Limnaea

stagnalis (L.) (Gastropoda: Pulmonata)

(SATTELLE) 15
Central response:

To infra-red stimulation of the pit receptors

in a crotaline snake, Trimeresurus flavo-

viridis (Goris and TERASHIMA) 59
Cerebral neurosecretory system:

Humoral regulation of the, of Rhodnius

prolixus (Stal.) during growth and moulting

(SteEL) 177
Ciliary activities:

Control of, by adenosinetriphosphate and

divalent cations in triton-extracted models of

Paramecium caudatum (NartoH and KaNEKO)

657

Ciliary activity:

Membrane control of, in the protozoan

Euplotes (EpSTEIN and ECKERT) 437
Cockroach:

An electrophysiological study of neuro-

glandular transmission in the isolated sali-

vary glands of the (Housk) 29



834

— Nervous mechanisms underlying interseg-
mental co-ordination of leg movements dur-

ing walking in the (PEARsON and ILEs) 725
Cod swimbladder:

Acoustic properties of the (Sanp and

HAWKINS) 797

Corvus ossifragus:
Power input during flight of the fish crow
(BERNSTEIN, THOMAS and SCHMIDT-NIELSEN)
401
Crab:
See Scylla serrata
Crotaline snake:
See Trimeresurus flavoviridis
Cyclic amp:
The role of calcium in the action of 5-
hydroxytryptamine and, on salivary glands

(PRrINCE and BERRIDGE) 367
Decrements:
Progressive, in the activity of Aplysia

neurones following repeated intracellular
stimulation: implications for habituation
(STEPHENS) 411
Dermacentor andersoni :
Ion and water balance in the ixodid tick
— I. Routes of ion and water excretion (KAUF-
MAN and PHILLIPS) 523
— II. Mechanism and control of salivary secre-
tion (KAuFMAN and PHILLIYS) 537
— III. Influence of monovalent ions and osmotic
pressure on salivary secretion (KAUFMAN and
PHILLIPS) 549
Dermal connective tissues:
Direct peristaltic progression and the func-
tional significance of the, during burrowing in
the polychaete Polyphysia crassa (Oersted)
(ELDER) 637
Direct peristaltic progression:
And the functional significance of the dermal
connective tissues during burrowing in
the polychaete Polyphysia crassa (Oersted)
(ELDER) 637
Divalent cations:
Control of ciliary activities by adenosinetri-
phosphate and, in triton-extracted models of
Paramectum caudatum (Na1ToH and KANEKO)
657
Dorsal longitudinal muscle:
Two rates of relaxation in the, of a leech
(MILLER and AIDLEY) 91
Dorsal ocellus:
Phototaxis in Limulus under natural condi-
tions: evidence for reception of near-ultra-
violet light in the median (LALL and CHaPp-
MAN) 213

Eel:
Kinetics of water and chloride exchanges
during adaptation of the European, to sea
water (KirscH and MAYER-GOSTAN) 105
Electrical activity:
Spontaneous, in the sea anemone Calliactis
parasitica (MCFARLANE) 77

Index of Subjects

Electrophysiological study:
An, of neuroglandular transmission in the
isolated salivary glands of the cockroach
(Housg) 29
Energetics:
Body-weight, and the determination of body
temperature (McNaB) 277
Environmental salinity:
The influence of, on the water fluxes of the
amphipod crustacean Gammarus duebeni
(Lockwoop, INMaN and COURTENAY) 137
Euplotes:
Membrane control of ciliary activity in the
protozoan (EpsTEIN and ECKERT) 437
Extracellular space:
The, of a simple molluscan nervous system
and its permeability to potassium (MIROLLI
and GORMAN) 423
Eye muscle:
Of Calliphora vomitoria L.
— L. Spontaneous activity and the effects of light
and dark adaptation (PATTERSON) 565
— II. Transient responses to changes in the
intensity of illumination (PATTERSON) 5§85

Fast action potentials:
The effects of sodium-free solutions on the,
of Viviparus contectus (Millet) (Gastropoda:
Prosobranchia) (SATTELLE) 1
Fibrillar muscles:
Activation of the, in the bumblebee during
warm-up, stabilization of thoracic tempera-
ture and flight (HEINRICH and KAMMER)

677
Fish crow:
See Corvus ossifragus
Flapping flight:
Of the Andean condor in nature (McGAHANY)
239
Flight:

Power input during, of the fish crow, Corvus
ossifragus (BERNSTEIN, THOMAS and SCHMIDT-
NIELSEN) 401
— Activation of the fibrillar muscles in the
bumblebee during warm-up, stabilization of
thoracic temperature and (HEINRICH and

KAMMER) 677
— Bird metabolism during: evaluation of a
theory ('T'UCKER) 789

Flight temperatures:
A field study of, in moths in relation to
body weight and wing loading (BARTHOLO-
MEW and LEINRICH) 123

Gammarus duebeni: .
The influence of environmental salinity on the
water fluxes of the amphipod crustacean
(Lockwoop, INMAN and COURTENAY) 137
— Water uptake and loss in relation to the salinity
of the medium in the amphipod crustacean
(Lockwoop and INMaAN) 149
Ghost crab:
See Ocypode ceratophthalina



Index of Subjects

1:
Nat+/HN,*, Nat/H* exchanges and NH,
movement across the, of Carassius auratus

(MAETZ) 255
Gliding flight:

Of the Andean condor in nature (McGAHAN)

225

Hemichordate worm:
Bioelectric activity during the startle res-
ponse of a (PICKENS) 295
Hermit crab:
See Pagurus alaskensis (Benedict)
High salinities:
Studies of the adaptation of the toad Bufo
viridis to: oxygen consumption, plasma con-
centration and water content of the tissues
(Katz) 785
Horseshoe crab:
See Limulus polyphemus
Humoral regulation:
Of the cerebral neurosecretory system of
Rhodnius prolixus (Stal.) during growth and
moulting (STEEL) 177
Hyalophora cecropia:
Effects of ambient temperature on warm-up
in the moth (BartHOLOMEW and CASEY) 503
5-Hydroxytryptamine:
The role of calcium in the action of, and
cyclic amp on salivary glands (PRINCE and
BERRIDGE) 367

Impulseactivity and pattern:
Of large and small neurones in the cardiac
ganglion of the lobster, Panulirus japonicus
(TAzAkn) 473
Infra-red stimulation:
Central response to, of the pit receptors in
a crotaline snake, Trimeresurus flavoviridis
(Goris and TERASHIMA) 59
Insect:
See Thermobia domestica
Insect ecdysis:
Physiology of
— III. Relationship between the hormonal control
of eclosion and of tanning in the tobacco horn-
worm, Manduca sexta (TRUMAN) 821
Intersegmental co-ordination of leg move-
ments:
Nervous mechanisms underlying, during
walking in the cockroach (PEaRsoN and
ILES) 725
Intestine:
Localization of ion-transport in the, of the
migrating river lamprey, Lampetra fluviatilis
L. (P1ckERING and MORRIS) 165
Intracellular stimulation:
Progressive decrements in the activity of
Aplysia neurones following repeated: impli-
cations for habituation (STEPHENS) 411
Jon and water balance:
In the ixodid tick Dermacentor andersoni
— Routes of ion and water excretion (Kaurman
and PHILLIPS) 523

835

— II. Mechanism and control of salivary secre-
tion (KAUurMaAN and PHILLIPS) 537
— III. Influence of monovalent ions and osmotic
pressure on salivary secretion (KAuFMAN and
PHILLIPS) 549
Ion-transport:
Localization of, in the intestine of the migrat-
ing river lamprey, Lampetra fluviatilis L.
(P1ckeRING and MORRIS) 165
Ixodid tick:
See Dermacentor andersoni

Killifish:
See Oryzias latipes

Kinetics of water and chloride exchanges:
During adaptation of the European eel to sea
water (KirscH and MAYER-GOSTAN) 105

Lampetra fluviatilis L.:

Localization of ion-transport in the intestine
of the migrating river lamprey (PICKERING
and MORRIS) 165

Lamprey:
See Lampetra fluviatilis L.
Leech:
Two rates of relaxation in the dorsal longi-
tudinal muscle of a (MILLER and AIDLEY)
91
Lymnaea stagralis (L.) (Gastropoda: Pul-
monata):
Potassium movements in a central nervous
ganglion of (SATTELLE) 15
Limulus:
Phototaxis in, under natural conditions:
evidence for reception of near-ultraviolet
light in the median dorsal ocellus (LALL and
CHAPMAN) 213
Limulus polyphemus:
Motor control of tail spine rotation of the
horseshoe crab (SILVEY) 599
Lobster:
See Panulirus japonicus

Membrane control:
Of ciliary activity in the protozoan Euplotes
(EPSTEIN and ECKERT) 437
Metasomatic neural photoreceptor:
A, in the scorpion (GEETHABALI and RA0)
189
Molluscan nervous system: The extracellular
space of a simple, and its permeability to
potassium (MiroLLI and GORMAN) 423
Moths:
A field study of flight temperatures in, in
relation to body weight and wing loading
(BAarRTHOLOMEW and HEINRICH) 123
— See Hyalophora cecropia
Motor control:
Of tail spine rotation of the horseshoe crab,
Limulus polyphemus (SILVEY) 599
Motor innervation and musculature:
The, of the antennule of the hermit crab,
Pagurus alaskensis (Benedict) (Snow) 767



836

Na-for-K exchange system:

Sodium extrusion by a fish acclimated to sea

water : physiological and biochemical descrip-

tion of a (Evans, MaLLERY and KRravirz)

627

Nat/NH,+, Na+/H* exchanges:

And NH; movement across the gill of

Carassius auratus (MAETZ) 255
Nervous mechanisms:

Underlying intersegmental co-ordination of

leg movements during walking in the cock-

roach (PEARSON and ILEs) 725
Neuroglandular transmission:

An electrophysiological study of, in the

isolated salivary glands of the cockroach

(Housg) 29
Neurones:

Impulse activity and pattern of large and

small, in the cardiac ganglion of the lobster,

Panulirus japonicus (Tazaki) 473
NH; movement:

Na*/NH,+, Nat*/H* exchanges and, across

the gill of Carassius auratus (MAETZ) 255

Octopus:
See Octopus dofleini martini
Octopus dofleini martini:
Mechanism of the spermatophoric reaction
in the giant octopus of the North Pacific
(HansoN, MANN and MARTIN) 711
Ocypode ceratophthalma:
The mechanism of rapid running in the
ghost crab (Burrows and HovYLE) 327
Orthoptera:
The control of walking in
— 1. Leg movements in normal walking (BURNs)
45
Oryzias latipes:
On the respiration of the killifish (UmEzZawa
and WATANABE) 305
Oxygen dissociation curves of the blood:
Of the blood of the tench, Tinca tinca (Eppy)
281

Pagurus alaskensis (Benedict):
The antennular activities of the hermit crab
(Snow) 745
— The motor innervation and musculature of the
antennule of the hermit crab (Snxow) 767
Panuliris japonicus:
Impulse activity and pattern of large and
small neurones in the cardiac ganglion of the
lobster (T'azakr) 473
Paramecium caudatum:
Control of ciliary activities by adenosinetri-
phosphate and divalent cations in triton-
extracted models of (NarTon and KaANEKO)
657
Phototaxis:
In Limulus under natural conditions: evi-
dence for reception of near-ultraviolet light in
the median dorsal ocellus (LAaLL and CHaP-
MAN) 213

Index of Subjects

Pit receptors: )
Central response to infra-red stimulation of

the, in a crotaline snake, ZTrimeresurus
flavoviridis (Goris and TERASHIMA) 59
Polychaete:

See Polyphysia crassa
Polyphysia crassa (Oersted):
Direct peristaltic progression and the func-
tional significance of the dermal connective
tissues during burrowing in the polychaete
(ELDER) 637
Potassium:
The extracellular space of a simple molluscan
nervous system and its permeability to
(MiroLLl and GORMAN) 423
Potassium movements:
In a central nervous ganglion of Limnaea
stagnalis (L.) (Gastropoda: Pulmonata) (SAT-
TELE) 15
Power input:
During flight of the fish crow, Corvus ossi-
fragus (BERNSTEIN, THOMAS and ScHMIDT-
NIELSEN) 401
Protozoan:
See Euplotes

Rapid running:
The mechanism of, in the ghost crab, Ocy-
pode ceratophthalma (BuRROWS and HOYLE)
327
Relaxation:
Two rates of, in the dorsal longitudinal
muscle of a leech (MiLLER and AIDLEY)
91
Respiration:
On the, of the killifish Oryzias latipes
(UmEzawa and WATANABE) 305
Rhodnius prolixus (Stal.)
Humoral regulation of the cerebral neuro-
secretory system of, during growth and
moulting (STEEL) 177

Salinity:

Water uptake and loss in relation to the, of the

medium in the amphipod crustacean Gam-

marus duebeni (LockwooD and INMAN) 149
Salivary glands:

An electrophysiological study of neuro-

glandular transmission in the isolated, of the

cockroach (Housg) 29
— 'The role of calcium in the action of 5-hydroxy-

tryptamine and cyclic amp on (PRINCE and

BERRIDGE) 367
Scorpion:

A metasomatic neural photoreceptor in the

(GEeeTHABALI and Rao) 189
Scyliorhinus canicula:

Branchial sodium transport mechanisms in:

evidence for Nat/NH,+ and Nat/H+ ex-

changes and for a role of carbonic anhydrose

(Payan and MAETZ) 487
Sea anemone:

See Calliactis parasitica



Index of Subjects

h water:

Kinetics of water and chloride exchanges

during adaptation of the European eel to

(KirscH and MAYER-GOSTAN) 105
Semicircular canal:

The mechanics of the growing (TEN KATE)

351

Sodium extrusion:

By a fish acclimated to sea water: physio-

logical and biochemical description of a Na-

for-K exchange system (Evans, MALLERY and

KraviTz) 627
Sodium-free solutions:

The effects of, on the fast action potentials of

Viviparus contectus (Millet) (Gastropoda:

Prosobranchia) (SATTELLE) I
Spermatophoric reaction:

Mechanism of the, in the giant octopus of

the North Pacific, Octopus dofleini martini

(HansoN, MaNN and MARTIN) 711
Stalk- muscle’ contractions:

Properties of, of Carchesium sp. (RAHAT,

Pri-Paz and PArNas) 463
Startle response:

Bioelectric activity during the, of a hemi-

chordate worm (PI1CKENS) 295
Statocyst-induced eye movements:

In the crab Seylla serrata
— II. The responses of the eye muscles (SANDE-

MAN and OKAJIMA) 197
Swimming speeds:

On the function of the white muscles in

teleosts at intermediate (HuDsoN) 509

Tail spine rotation:
Motor control of, of the horseshoe crab,
Limulus polyphemus (SILVEY) 599
Teleosts:
On the function of the white muscles in, at
intermediate swimming speeds (HuDsoN)
509
Tench:
See Tinca tinca
Thermobia domestica:
Water relations in an insect
— II1. Effects of desiccation and rehydration on
the haemolymph (OKAsHA) 385

837

Thoracic temperature:
Activation of the fibrillar muscles in the
bumblebee during warm-up, stabilization of,
and flight (HEINRICH and KaMMER) 677
Tinca tinca:
Oxygen dissociation curves of the blood of the
tench (Epby) 281
Toad:
See Bufo viridis
Trimeresurus flavoviridis:
Central response to infra-red stimulation of
the pit receptors in a crotaline snake (GORIs

and TERASHIMA) 59
Viviparus contectus (Millet) (Gastropoda :

Prosobranchia):

The effects of sodium-free solutions on the

fast action potentials of (SATTELLE) 1
Walking:

Control of, in Orthoptera
— 1. Leg movements in normal walking (BUrNs)
45
Warm-up:
Effects of ambient temperature on, in the
moth Hyalophora cecropia (BARTHOLOMEW
and CASEY) 503
— Activation of the fibrillar muscles in the
bumblebee during, stabilization of thoracic
temperature and flight (HEINRICH and
KaMMER) 677
Water fluxes:
The influence of environmental salinity on
the, of the amphipod crustacean Gammarus
duebeni (Lockwoob, INMaN and COURTENAY)
137
Water relations:
In an insect, Thermobia domestica
— III. Effects of desiccation and rehydration on
the haemolymph (OKasHA) 385
Water uptake and loss:
In relation to the salinity of the medium in
the amphipod crustacean Gammarus duebeni
(Lockwoop and INMaN) 149
White muscles:
On the function of the, in teleosts at inter-
mediate swimming speeds (HuDsoN) 509
Wing loading:
A field study of flight temperatures in moths
in relation to body weight and (BARTHOLOMEW
and HEINRICH) 123






Experimental Embryology of the

Echinoderms

Sven Horstadius

Since the work of Boveri, Driesch, and Herbst towards the end of the last
century, sea urchin eggs and larvae have been one of the most important
materials for investigations in embryology, developmental physiology,
genetics, biochemistry, and molecular biology. Professor Horstadius, who
is well known for his own classical experiments on isolation and trans-
plantation, here surveys the work done so far in order to open up for
students the fascinating world of the biology of development and to give
physiologists and biochemists a proper morphogenetic knowledge of their

material. 86 text figures £5

Oxford University Press

Bioliterature

Biomedical Physics and Biomaterials Science
edited by H. Eugene Stanley
$14.95 hardcover; $4.75 paperback

The Neurosciences:

Third Study Program

Francis O. Schmitt and Frederic G. Worden,
Editors-in-Chief

$22.50

Neurosciences Research Symposium Summaries:

An Anthology of Work Session Reports from
the Neurosciences Research Program Bulletin,
Volume six

edited by Francis O. Schmitt, George Adelman,
Theodare Melnechuk, and Frederic G. Worden
$12.50

Electronics for Neurobiologists
by. Paul B. Brown, Bruce W. Maxfield, and
Howard Moraff
$18.95
Hematology

ited by William S. Beck

arvard Pathophysiology Series, Volume |
$14.95 hardcover; $5.50 paperback

Jnl. Exp. Biology, 58, 3 @)

Schistosomiasis: The Evolution of a Medical
Literature

Selected Abstracts and Citations, 1852-1972
by Kenneth S. Warren

$25.00

coming soon:

Physical Aspects of Nuclear Medicine
edited by S.-James Adelstein, Gordon L.
Brownell, and Robert E. Zimmerman
$15.95

Structural Macromolecules, Membranes, and
Connective Tissue

A Primer on the Partitions and Structural
Components of the Human Body

by 1. V. Yannas, B. W. Burge, J. F. Burke,
R. M. Rose, H. E. Stanley, and D. A. Swann
$16.95

(prices subject to change)

The MIT Press

Massachusetts Institute of Technology
Cambridge, Massachusetts 02142






The Journal of
Experimental Biology






The Journal of
Experimental Biology

EDITED BY
V.B. WIGGLESWORTH and J. A. RAMSAY

VOLUME 58

CAMBRIDGE
AT THE UNIVERSITY PRESS

1973



PUBLISHED BY
THE SYNDICS OF THE CAMBRIDGE UNIVERSITY PRESS

Bentley House, 200 Euston Road, London, Nw1 2DB
American Branch: 32 East 57th Street, New York, N.Y. 10022

© Company of Biologists Ltd, 1973

Printed in Great Britain at the University Printing House, Cambridge



CONTENTS
No. 1. FEBRUARY 1973
SatTELLE, D. B. The effects of sodium-free solutions on the fast action potentials of

Viviparus contectus (Millet) (Gastropoda: Prosobranchia) .

SATTELLE, D. B. Potassium movements in a central nervous ganglion of Limnaea
stagnalis (L.) (Gastropoda: Pulmonata)

Housg, C. R. An electrophysiological study of neuroglandular transmission in the
isolated salivary glands of the cockroach

Burns, M. D. The control of walking in orthoptera. I. Leg movements in normal
walking

Goris, RicHarD C. and Trrasmma, SHIN-Icui. Central response to infra-red
stimulation of the pit receptors in a crotaline snake, Trimeresurus flavoviridis

McFarLanNg, 1. D. Spontaneous electrical activity in the sea anemone Calliactis
parasitica

MILLER, JENNIFER B. and AIDLEY, D. J. Two rates of relaxation in the dorsal longi-
tudinal muscle of a leech .

KirscH, R. and MAYER-GosTaN N. Kinetics of water and chloride exchanges during
adaptation of the European eel to sea water

BarTHOLOMEW, GEORGE A. and HEINRICH, BERND. A field study of flight tempera-
tures in moths in relation to body weight and wing loading .

Lockwoop, A.P. M., InmaN, C.B. E. and CourteNay, T. H. The influence of
environmental salinity on the water fluxes of the amphipod crustacean Gammarus
duebeni

Lockwoop, A. P. M. and InmaN, C. B, E. Water uptake and loss in relation to the
salinity of the medium in the amphipod crustacean Gammarus ducben:

P1ckeERING, ALAN D. and MoRrris, R. Localization of ion-transport in the intestine of
the migrating river lamprey, Lampetra fluviatilis L.

StEEL, C. G. H. Humoral regulation of the cerebral neurosecretory system of Rhodnius
prolixus (Stal.) during growth and moulting

GEeerHABALI and Rao, KanpuLa PAMPAPATHI. A metasomatic neural photoreceptor
in the scorpion

SanpeEMaN, D. C. and Oxrajima, A. Statocyst-induced eye movements in the crab
Scylla serrata. I1. The responses of the eye muscles.

Lavi, ABNER B. and CHAPMAN, ROBERT M. Phototaxis in Limulus under natural con-
ditions: evidence for reception of near-ultraviolet light in the median dorsal
ocellus

McGaHAN, Jerry. Gliding flight of the Andean condor in nature

PAGE

5

29

45

59

77

91

10§

123

137

149

197

213

22§



vi Contents

McGanan, Jerry. Flapping flight of the Andean condor in nature .

Maerz, J. Nat/NH,+ Nat/H+ exchanges and NH; movement across the glll of
Carassius auratus . . . .

No. 2. APRIL 1973

McNaB, Brian K. Body-weight, energetics, and the determination of body tempera-
ture . . . . . . . . .

Eppy, F. B. Oxygen dissociation curves of the blood of the tench Tinca tinca .

Pickens, PETER E. Biolectric activity during the startle response of a hemichordate
worm . .

Umezawa, SHUN-IcHI and WaTANABE, HIDEKI. On the respiration of the killifish
Oryzias latipes

Burrows, MaLcoLm and HoyLE, GRAHAM. The mechanism of rapid running in the
ghost crab, Ocypode ceratophthalma .

TEN KATE, J. H. The mechanics of the growing semicircular canal .

Prince, WiLLiam T. and BERRIDGE, MICHAEL J. The role of calcium in the action of
5-hydroxytryptamine and cyclic AMP on salivary glands

OkxasHA, A. Y. K. Water relations in an insect, Thermobia domestica. 111. Effects of
desiccation and rehydration on the haemolymph

BERNSTEIN, MARvVIN H., THomas, STEVEN P. and ScumMipT-NIELSEN, KNUT, Power
input during flight of the fish crow, Corvus ossifragus

StePHENS, CATHY LAMAR. Progressive decrements in the activity of Aplysia neurones
following repeated intracellular stimulation : implications for habituation .

MiroLLl, M. and Gorman, A. L. F. The extracellular space of a simple molluscan
nervous system and its permeability to potassium

EpsTEIN, MILES and EckerT, RoGeEr. Membrane control of ciliary activity in the
protozoan Euplotes .

RanaT, M., Pri-Paz, Y. and Parnas, I. Properties of stalk-‘muscle’ contractions of
Carchesium sp.

Tazaki, KENro. Impulse activity and pattern of large and smal] neurones in the
cardiac ganglion of the lobster, Panulirus japonicus .

Pavan, P. and MaEerz, J. Branchial sodium transport mechanisms in Scyliorhinus
canicula: evidence for Na+/NH,* and Nat/H*+ exchanges and for a role of
carbonic anhydrase .

BARTHOLOMEW, GEORGE A. and Casey, TimotHY M. Effects of ambient temperature
on warm-up in the moth Hyalophora cecropia .

HupsoN, Ricaarp C. L. On the function of the white muscles in teleosts at inter-
mediate swimming speeds

KaurmaN, W. R. and PuiLLips, J. E. Ion and water balance in the ixodid tick Derma-
centor andersoni. 1. Routes of ion and water excretion

padl
239

255

277
281

295

305

327
351

367
385
401
411
423
437
463

473

487
503
509

523



Contents

Kaurman, W. R. and PuiLLips, J. E. Ion and water balance in the ixodid tick Derma-
centor andersoni. I11. Mechanism and control of salivary secretion

Kaurman, W. R. and PHILLIPS, ]. E. Ion and water balance in the ixodid tick Derma-
centor andersoni. III. Influence of monovalent ions and osmotic pressure on
salivary secretion

No. 3. JUNE 1973

PATTERSON, JoHN. The eye muscle of Calliphora vomitoria L. 1. Spontaneous activity
and the effects of light and dark adaptation

PaTTERSON, JOHN. The eye muscle of Calliphora vomitoria L. I1. Transient responses
to changes in the intensity of illumination

SiLveY, GERALD E. Motor control of tail spine rotation of the horshoe crab, Limulus
polyphemus

Evans, Davip H., MaLLerY, CHARLES H. and KRraviTz, LARRY. Sodium extrusion
by a fish acclimated to sea water: physiological and biochemical description of
a NA-for-K exchange system .

ELpEr, HugH Y. Direct peristaltic progression and the functional significance of the

dermal connective tissues during burrowing in the polychaete Polyphysia crassa
(Oersted) .

NarroH, Yuraka and Kaneko, Hiroki. Control of ciliary activities by adenosinetri-
phosphate and divalent cationsin triton-extracted models of Paramecium caudatum

HEeimnricH, BERND and KamMER, ANN E. Activation of the fibrillar muscles in the
bumblebee during warm-up, stabilization of thoracic temperature and flight

Tucker, VANCE A. Bird metabolism during flight: evaluaton of a theory .

Hanson, D., ManN, T. and MarTiN, A. W. Mechanism of the spermatophoric
reaction in the giant octopus of the north pacific, Octopus dofleini martini

PearsoN, K. G. and ILes, J. F. Nervous mechanisms underlying intersegmental
co-ordination of leg movements during walking in the cockroach

Snow, P. J. The antennular activities of the hermit crab, Pagurus alaskensis (Bene-
dict). I

S~now, P. J. The motor innervation and musculature of the antennule of the hermit
crab, Pagurus alaskensis (Benedict). 11

Karz, UrI. Studies on the adaptation of the toad Bufo viridis to high salinities: oxygen
consumption, plasma concentration and water content of the tissues

SanD, OLav and Hawkins, A. D. Acoustic properties of the cod swimbladder

TruMaN, James W. Physiology of insect ecdysis. *III. Relationship between the
hormonal control of eclosion and of tanning in the tobacco hornworm, Manduca
sexta

vii
PAGE

537

549

565
585

599

627

637
657

677
689

711
725
745
767
785

797

821









All communications should be addressed to the Editors,

The Journal of Experimental Biology, Zoological Laboratory,
Downing Street, Cambridge CB2 3EJ, England

MANUSCRIPTS :

Authors are requested to present their work in as concise a form as possible. MSS. should be type-
written (double spacing) on one side only of the paper, and the pages numbered. Tables and Legends
should be on separate sheets from the rest of the MS. and should be numbered. The place where they
are to be inserted in the text should be indicated in the margin of the MS. Bibliography should be given
under the heading of ‘ References’ and in the following form : Surname of authors (in alphabetical order),
initials, date of publication, title of paper, title of journal (abbreviated according to the World List of
Scientific Periodicals), volume and pages of references (first and last). In the text a reference should be
quoted by the author’s name and date (in brackets), and not by the numerical order of the paper in the
list of references. Every paper must contain a summary of the chief results of the enquiry.

ILLUSTRATIONS

(1) Line blocks. These should be used whenever possible. Illustrations should be pen drawings in
Indian ink (jet black and waterproof ) on smooth white Bristol board, heavy drawing paper or good quality
tracing paper. Drawings must not be folded or creased in any way. Where a drawing is labelled, the
label lines should be drawn in black but the lettering should be put in lightly in soft pencil. Where considerable
reduction is required it is essential that the drawings be of such a character as to bear such reduction.
All brush work, tinting or pencil shading is to be avoided. Mechanical stipple, if too fine, may not stand
reduction in size when the block is made.

Charts and curves can often be drawn to best advantage on graph paper ruled in pale blue. The blue
lines, while ensuring accuracy, are easily eliminated by the printer, only the blackened lines that are
desired remaining.

(ii) Text half-tone blocks. These are suitable for illustrations involving brushwork, or in which the
depth of shading is an essential feature. They can be used for such things as oscillograph records and
some photographs can be produced in this way, a good glossy bromide print being required. Illustra-
tions should be gummed on white card, grouped and numbered as they are to appear in print. All
lettering should be drawn in position on a covering sheet of transparent paper.

(iii) Plates. Plates should be used only for illustrations, such as photomicrographs, in which the
most accurate reproduction of fine detail is called for. Plates are expensive and the Editors may require
an author to defray the cost of plates which in their opinion are not essential. The photographs making
up the plate should be gummed on white card, grouped and numbered, as they are to appear in print.
Exclusive of margin, the plate figures should not cover, when reduced an area greater than 7% in. in
length X 5 in. in width when ready for reproduction as a single plate, or 7% in. X 114 in., in the case of
double plates. All lettering should be shown in position on a covering sheet of transparent paper.
Authors are asked not to submit sheets of illustrations which are more than foolscap size; or, if this
cannot be avoided, to include photographic reductions for the convenience of referees.

ABSTRACTS

Authors should submit with their MSS. five copies (typewritten, double spacing) of an abstract
suitable for biological abstracting journals. The abstract will not appear in The Journal of Experimental
Biology but will be scrutinized by the Editors before being passed for publication. The text of the
summary may serve as an abstract provided that it conforms to the following requirements. The abstract
should outline as briefly as possible the results and the definitive conclusions of the work. Details of
methods are generally not required. A paper of average length should be abstracted in about 100 words
and the abstract should never exceed 3 % of the original. Each copy of the abstract should bear the title
of the paper, the name(s) of the author(s) and an address to which applications for offprints may be sent.

PROOFSHEETS AND OFFPRINTS

Authors will receive one set of slip proofs for correction and return to the Editors. A page proof
will also be sent if the slip proof is marked by the author ‘Revise’. An allowance of sop per sheet of
sixteen pages will be made for alteration apart from printer’s errors. Authors may be charged for any
excess over this average. Authors will receive 50 copies of their papers free; additional copies may be
purchased and should be ordered when the proofs are returned to the Editors.

Enquiries about the reproduction of material from The Journal of Experimental Biology should be sent to:

Dr R. J. SKAER,
Secretary, Company of Biologists Limited, Department of Medicine, University of Cambridge,
Hills Road, Cambridge CB2 1QT

ISI Tear Service, 325 Chestnut Street, Philadelphia, Pennsylvania 19106, U.S.A. is authorized to
supply single copies of separate articles for private use only.

© Company of Biologists Ltd, 1973

THE SOCIETY FOR EXPERIMENTAL BIOLOGY

The Society holds Conferences four times a year at which the results of experimental
investigations are presented and discussed. Enquiries about membership of the Society
should be addressed to one of the Secretaries:

Zoological Secretary Botanical Secretary
Dr P. SPENCER Davies Dr N. SUNDERLAND,
Department of Zoology, John Innes Institute,
University of Glasgow, Colney Lane,
Glasgow G12 8QQ Norwich, NOR 70F
Tel. Glasgow (041) 339-8855 Ext. 7156 Tel. Norwich (0603) 52571

PRINTED IN GREAT BRITAIN AT THE UNIVERSITY PRINTING HOUSE, CAMBRIDGE




