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ABSTRACTS OF UNPUBLISHED THESES 

In A.N. 9 the so- called "abstract" of Michael Besner's thesis was in 

reality just a list of contents. The real abstract of the major paper 

is given below. 

Hichael Besner (see A.N. 9 p. l6.W.V.) 

ABSTRACT 

Annual ecological structure of gammaridean amphipodassociations in the 

hyperbenthos and endobenthos of a shelf mud bottom in the Lower St. 

Lawrence Estuary in 1970 and 1971. 

Mean absolute densities and relative frequencies of 81 gammaridean 

species are compared on a yearly basis and clustered into 6 categories 

of importance in the association, using 177 day and night samples 

from a Macer-GIROQ hyperbenthic sled (standard nets at 2 levels, 

10-46 and 106-142 cm from the sea-bed, 28400 m3 of water filtered on 

.s-mm meshes), and 47 anchored dredge samples (33.5 m2x6 cm of mud 

sieved on I-mm meshes), at the same monitoring station occupied from 

June to October in 1970 and 1971. The environment was very uniform: 

flat ground, 120 m depth, temp. l-3.4°C, sal. 32-33%0' 

The Eusiridae Rhachotropis oculata (23-49% of individuals), Oedicerotidae 

(13-24%) and Lysianassidae (13-14%) dominated the 75 species caught at the 

2 hyperbenthic levels in 1970 (3.07indiv./m3) and in 1971 (1.23 indiv./m3 ) 

The Lilljeborgiidae Idunella aeguicornis (59% of individuals) and Ampeliscidae 

(Haploops tubicola dominant) were predominant among the 31 species caught 

in the endobenthos in 1970 (23.3 indiv./m3) and in 1971 (40.7 indiv./m3). 

The close relation bet~veen the frequency and log density of each species 

in either year suggests a homogeneous hyperbenthic association at both 

levels, but diluted on top, and contagious distributions for some 

species, which may be interpreted. 
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Total hyperbenthic density in the upper net was 7 times lower than in the 

lower net in 1970, and IS times in 1971; deprived of R. oculata, whose density 

\vas stable from 1970 to 1971, and transformed into indiv./m2 , it decreased 

geometrically (23.33: 1.17: .04) from the endobenthos to the upper net 

level in 1970, but not in 1971 (40.S9: .31: .01). The higher hyperbenthic 

diversity in 1970 was more nearly the same in both nets than in 1971, 

and lower at night and in the upper net. Weaker vertical migrations in 1971 

are inferred, less involving hyperbenthic species, which depend less on the 

seafloor, than epi- and endobenthic ones, whose mean density in the dredge 

tended to vary from that of the lower net, if species were compared. 

In 49 species, ranked ·on a gradient of swimming activity through ratios 

between their frequencies at the 3 levels, absence from the dredge 

generally goes with high hyperbenthic ratios, and vice versa. These 

resul ts agree well with the kno\vu autecology of the species, revie\ved 

here, but Oedicerotidae and Lysianassidae therein appear better swimmers 

than burrowers, probably because of their agility to escape from the 

dredge. Genera of the same family often have quantifiable ecological 

kinships \vhich allmv an ecological grouping of families. 

Compared with a mud association at the same depth in Baie des Chaleurs 

(Gulf of St. Lawrence), that of the Estuary has only 4S% in common with 

the other, (a) includes fewer Oedicerotidae, (b) more (16%) bathyal and 

stenothermic (2 - S0C) species which are absent (1-2%) from the colder 

water of the Bay, and fewer (24%) arctic species than that of the Bay 

(37-40%), and (c) does not swim so far away from the sea-bed. These 

differences would be due, in the Estuary community, (a) to a poorer clay 

content in the mud, (b) to its slightly warmer (by .S-l.SOC) waters, 

which are closer to the continental slope of the Laurentian Channel, 

and (c) to its less transparent water at the surface. 

, 



ABSTRACT OF THE DISSERTATION 

Orientation Behavior in Beachhoppers of the Genus Orchestoidea: 

Capacities and Strategies 

Robert Frank Hartwick, Doctor of Philosophy, in Biological Oceanography 

University of California, San Diego, 1975. 

Professor James T. Enright, Chainnan. 

The special stresses of life in the intertidal zone have induced an array 

of complex adaptations among the inhabitant species of the shoreline. In 

freely motile animals, a means of guiding their locomotion on a compass 

bearing toward their preferred habitat from the landward or seaward 

extremes of the zone is, apparently, a behavioral adaptation of some 

importance. Talitrid amphipods, the common "beachhoppers" wohich dHell 

in sandy beaches near the high tide strandline, have been shmvn to possess 

several orientation responses \vhich may serve the purpose. oBecause each 

response has basic limitations in reliability, it may be that different 

information sources are relied upon, in turn or in chorus, to optirnize 

the orientation strategy. 

In this study, talitrids of the genus Orchestoidea \vere tested in both 

field and open-air laboratory experiments to reveal details of their 

orientation capacities and strategies. In a roof top sun-orientation chamber, 

designed for replicate releases of individual amphipods, it Has shoHn 

that at least 90% of all animals tested (N=1724) have a significant 

ability to relocate a specific compass bearing over 8 or more replicate 

tests. Animals from a given population show rather good agreement in 

this chosen direction, which corresponds, Hithin a margin of error, 

to the seaward bearing on the population's home beach. The position of 

the sun is the only obvious directional cue available during the chamber 

tests, and talitrids apparently can adjust their menotactic orientation 

angle throughout the day to compensate for changes in sun azimuth. Whether 

this compensation corresponds perfectly with the complex acceleration 

function of sun azimutl1 is questionable, although the data are not adequate 

to settle the issue. A number of sources of orientation variability - both 

betHeen and Hithin individuals - arising from both motivational changes and 

environmental parameters, have been considered at some length. 

, 



Directional cues local to the beach habitat can also be perceived by 

Orchestoidea, and are used, in preference to celestial information, when 

the two sources conflict. ~fuen an animal is displaced from its home beach 

to one with a markedly differing compass bearing, it will, when released 

on tl~ lower beach, move in the landward direction for the new beach. The 

nature of the critical local cue has been suggested by other displacement 

experiments to a beach which lacks high background landmarks (cliffs, etc.). 

Here the animals show little or no correction to local stimuli, but instead 

move on the bearing appropriate to their home beach, apparently using 

celestial information. Correction to local cues does not, apparently, 

realign .the internal celestial compass bearing after a brief exposure 

to a new beach, since displaced animals revert to their home beach 

orientation in the chamber. 

A talitrid population has been found with ahighly abnormal orientation 

response in the chamber. These animals live on a beach which is bathed 

by strong floodlights every night. They have apparently learned to orient 

at a constant menotactic angle to these lights while moving across the beach, 

and this nocturnal response has been carried over into their diurnal response 

to the sun. This suggests that diurnal and nocturnal celestial responses 

- the sun and moon compasses - are linked subsystems in a unified menotactic 

mechanism, with the latter taking the dominant role. 

It is probable that the orientation behavior of talitrid amphipods integrates 

directional information from several sources, including, at least, visual 

cues from celestial bodies and landmarks, and possibly also non-visual information 

from the wind, beach slope, and other sources. The various orientation 

mechanisms of beachhoppers appear to be arranged in some form of dominance 

hierarchy, in that large landmarks, when available, are preferred as 

directional cues over celestial bodies, which, in turn, dominate non-visual 

cues. Such a hierarchy probably reflects the relative degrees of reliability 

in the different responses. 
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ABSTRACT OF THE DISSERTATION 

The Role of Orchestia grillus (Talitridae, Amphipoda) in the 

decomposition of Spartina alterniflora litter 

Glenn Robert Lopez, Doctor of Philosophy in Department of Biological 

Sciences (Ecology and Evolution), State University 

of New York at Stony Brook. 1976. 

Orchestia grillus is one of the most abundant litter- feeding macro invertebrates 

in the wrack zone of Spartina salt marshes on the Atlantic coast of 

North America. A series of laboratory experiments was conducted to determine 

the role of Orchestia in Spartina litter breakdmm, emphasizing interactions 

between amphipods and micro-organisms growing on the litter. Decomposition ra~es 

of litter and assimilation efficiencies were determined using carbon, nitrogen, 

and gravimetric analyses. ATP determinations provided estimates of 

microbial biomass. 

Orchestia stimulates microbial decomposition of Spartina litter, especially 

the nitrogen fraction, through direct grazing on the microorganisms. The 

amphipods do not appear to digest Spartina litter, but obtain their nutrition 

by efficiently assimilating living microorganisms growing on litter particles. 

Amphipods may increase microbial biomass on decomposing litter through 

ammonia excretion and by stirring the water through locomotor activities. 

Net mineralization (weight loss) of Spartina litter proceeds at a low 

rate and is not affected by amphipod grazing. 

~licrobial debris, consisting of dead cells, cements, and exudates, 

can become a quantitatively important fraction of Spartina detritus 

under certain conditions. This material is also not digested by Orchestia. 

, 



ABSTRACT OF TilE IHSSEWl'ATlON 

SPATlAL AND ASSOCIATlONAL PATTERN IN THE llYPERIID II.HPHIPOD II.SSEI11.1LAGE 

OF THE NORTH PACIF1C CEN'l'HAL GYRE 

Eric Shulenbcrger, Do cLor or Philosophy in Oceanography, 

University of C::I1.i.forllL,1, Siln Diego, 1<)76. 

Professor John A. McCowan, Chairman 

The North Pacific central gyre appears to be a genuine marine ecosystem; 

in this, it a pp ca rs much unlike m~ll1y other intensively- studied marine 

regions. Two of the first s t e ps in the analysis of any ecosystem are 

to ask (1) what species occur in the system and (2) what are the patterns of 

distribution of these spec ies within the system? These are the basic 

questions which are approached by this research, for the hyperiid amphipods 

occurring in the gyre. A detailed examination of gyral hyperiids has 

delineated strong patterns in both inter-species associations and spatial 

distributions. These findings of pattern lead naturally to a consideration 

of possible regulatory mechanisms for the observed structure. 

To answer the first question (what species occur in the system), the 

hyperiid amphipods have been examined from an extensive series of depth

stratified bongo net tows taken at 28°N, 155°W in the North Pacific central 

gyre. Seventy-nine samples from six depth intervals produced 14,581 

individuals belonging to 13 families, 42 genera, and 83 species. Data 

on depth distributions, rank-order of species abundance, sex ratios, and 

vertical migration are also presented (Chapter I). Most of these species 

are sho\.JI1 to be reproductivc.Ly active in the gyre , and there appears to 

be no seasonality to t.hcir reproductive behavior. No species endemic 

to t he gyn~ arc yet knO\.JI1. 

Chapter Jl s C'ok~) p:1 Lt er n 11I1Illllg hyper Ud species: Hut chinson I s "paradox of 

the plankton" I· en plwnr~;. Tliere ;lre very many species, apparently coexisting 

j n (,CJuLl j br illm ;t.! tliougli 1I1.1I1Y are very clos~ ly related taxollomic:llly <lnd app ear 

functionally sJmilar. 



12 

The gyre is highly oligotrophic and these species should be in competition 

for a limiting resource (food): the high number of species present and their 

coexistence constitute the "paradox". 

An attempt is made to consider the paradox (Chapter 11) by analyzing the 

hyperiid data using recurrent group analysis. This analytical technique 

separated 20 species (totalling among them 90% of captured individuals) into 

six groups. Members of a group co-occur in samples very frequently 

(probably much more frequently than can be attributed to random co-occurrences). 

The groups are not strongly interconnected and display different depth 

distributions and vertical migratory behaviors. 

Several groups contain, paradoxically, sets of congeneric species, in apparent 

violation of the competitive exclusion principle. Detailed analyses 

of three sets of congeners (one pair not grouped together and two sets grouped 

together) has shown behavioral differences between congeners. These 

differences, although subtle, are probably biologically significant in 

permitting coexistence of these closely-related species. 

Three general questions are considered (Chapter 11). (1) Will traditional 

niche-oriented concepts work in epipelagic zooplankton ecology? The answer 

appears to be yes; several niche axes have been identified for several 

hyperiid species. (2) Can these concepts be used to help resolve the paradox? 

Again, apparently yes; even congeneric species found grouped together can be 

separated along some (or several) niche axis. However, only 20 of 83 

species are considered; data are insufficient on the remaining 63 species 

(which only include 10% of captured individuals). (3) Regulatory mechanisms 

for gyral community structure are discussed; apparently neither competition 

nor predation alone is sufficient. Different aspects of community structure 

are probably generated during different parts of species' life histories, 

and probably by different mechanisms. 

'I 



THE EFFECTED LIGHT ON THE LOCOMOTOR RHYTHM AND GENERAL BIOLOGY OF 

TALITRUS SALTATOR (MONTAGU). 

J.A. Williams 

The aim of the present study was to investigate aspects of the locomotor 

activity rhythm of Talitrus saltator (Montagu), with particular emphasis 

on the environmental synchronization of the rhythm. The seasonal pattern 

of reproduction, the effect of photoperiod on aspects of reproductive biology, 

and the seasonal field distribution of T. saltator were also investigated. 

Under laboratory conditions the nocturnal locomotor rhythm of ~ saltator 

was shown to be precise and persistent with an innate circadian frequency 

of approximately 24.4 hrs. The expression of the rhythm is synchronized by 

incident LD cycles and is independent of cyclic fluctuations in relative 

humidity and temperature. The periodicity of the rhythm is also temperature 

independent (QIO=l.Ol). Intraspecific variations of the rhythm and laboratory 

induced Variations associated with actograph design were examined. 

A semi-lunar endogenous rhythm regulating the amount of activity/ 24 hrs 

,vas demonstrated in the free running locomotor rhythm, ,vith maximum activity 

correlated with the time of the nocturnal, high spring tides. 

The mode of light entrainment of the locomotor rhythm was characterized, 

the LD cycle being shown to act as a differential synchronizer of the 

rhythm. Entrainment occurred through the action of transient phase shifts of 

the rhythm. The range of entrainment of the rhythm to symmetrical LD cycles 

differing from a normal 24 hr periodicity was found to be less than 6 hrs. 

The locomotor rhythm more or less complied \vith the experimental predictions 

of Aschoff's 'circadian rule' concerning experimentally induced variations 

in the periodicity and activity time: rest time ratio of the free running rhythm 

subjected to LL regimes. 

Seasonal analyses of the locomotor rhythm established the light - on transition 

period to be the effective field parameter which synchronized the rhythm, the 

phase of the endogenous rhythm shifting in response to seasonal changes in 

, 

the time of 'da\vn'. Despite the seasonal change of phase there were no significant 

related changes in amplitude and period of the rhythm. Experimental analyses, 

using simulated twilight transitions substantiated the 'dawn' transition to be the 
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effective synchronizer of the rhythm and showed that the threshold light 

intensity for synchronization of the rhythm is 3.0-4 lux. 

Phase control of the rhythm by LD cycles necessitiates a periodically 

changing sensitivity of the rhythm to\vards the LD cycle which can be demonstrated 

by a phase response curve, \vhich is conventional in form in T. saltator. 

Entrainment and phase control of the rhythm by atypically phased LD cycles 

or nLD cycles were interpreted as the interaction of phase shifts induced 

in the rhythm by light stimulation of specific phases of the response curve. 

The locomotor rhythms of 3 other supralittoral Peracarida, Talorchestia 

deshayesei, Orchestia gammarella and Ligia oceanica were also studied. 

All three exhibited pure circadian, endogenous rhythms. The mode and range 

of entrainment of T. deshayeseiis similar to that of I. saltator. Synchroniza~ion 

of the rhythm, by LD cycles, involves a differential mode in I. deshayesei, 

the effective field parameter being the light-off transition with an incident 

intensity range of 5.0-6.0 lux required for synchronization. 

A procedure for quantifying the standard periodogram analysis technique, 

involving computer randomization of the time-series data, is described. 

The h6rizontal and vertical seasonal migration, within the supralittoral 

zone, of the I. saltator population of Derbyhaven, Isle of Man was investigated. 

Animals overwintered above EHWS at depths of 50 cms, in summer the population 

moved downshore with a concomitant reduction in the burrow depth. Endogenous 

rhythmicity entrained by light clearly appeared to control the timing 

and distribution of surface activity but navigation by I. saltator in the 

study area appears not to be dependent upon a time-compensated navigation 

mechanism related to the solar azimuth. Navigation by form vision of the 

skyline seeT!1S a much more likely mechanism in the populations studied. 

In .order to investigate the effect of incident photoperiod on the reproductive 

biology of I. saltator the reproductive cycle together with aspects of 

embryological development and field growth of I. sal la tor at Derbyhoven were 

determined. !. saltator has an annual, univoltine cycle with a pe riod 

of high reproductive activity between May and late August, and brood 

number was sho\m to be dependent on the length of the incubating fem a le 

and the stage of embryological deve lopment of the egg. The minimum effective 

photoperiod for induction of gon~dal maturation in culture popul ati ons of T . 
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sa lt ato r is s hown to be LD 14:10. Und er these conditions the resultant 

embroyologicaJ. development and juvenile growt h is s i milar to tha t recorded 

in the fi e ld. Effective win t er breeding of sexually mature specimens 

was achieved af t er a refrac t ory period of 80-90 days under LD 16:8, 

which impli es tha t inc id e nt pho t o per iod is the major exogenous factor 

t i ming the breed i ng cyc l e and can override conflicting endogenous factors. 

REQUESTS FOR INFORl1ATION e tc. 

Par a.t hemisto 

I am trying to procure some s pecime ns of Parathemisto spp., especia lly 

~. ~ifica and R.. japonica, in order to follow up work on the 

taxonomy and comparative morphology of the group. Please send 

specimens to 

Martin SHEADER 

Dept. of Oceanography 

The University 

Southampton S09 5 NH 

England 

NEVlS FROM COLLEAGUES 

c. S. PURUSHOTANAl\l: I am vlOrking on the biology of estuarine amphipods 

of Kerala, India. 

Renate WEIGMANN - }U\AS: I am working on hyperiids, especially of the German 

Antarctic Expedition and on a checklist of literature and species. 

Possibly I will publi s h the first results in the nex t year. 

Jame s P. MEADOR: My work concerns the physiological ecology of benthic 

amphipods. 

Jim tOVIT\Y: 1 have bee n on nn extended collecting trip to Mac quarie Island, 

a very interest ing trill. Wc mad e a lmo s t 200 collections right around 

the i s l a nd. Unf orLullate ly wc were n't able to sample dee per than 20 rn , 

bcca llfw ev(!ryl:hinr, was done by SCUBA without boats. The collections 

ilr c bc ln g s orted now. (Al so , Jim wrot e about see ing over 2.5 million 

RoyaJ pcng lJins, milybe fw.l f that milny Kin g and Rockhopper penquins , about 

100 000 Elephant scn 1 S ;Illd quite a f ew Fur sea ] s (plus 4 s pp of Al batross ) . 

(SCUI3A-Jng ·in s lIch wat e r carnot be n ver y lonely occupation ). 

Oct<lvian CI0LPAN; Me s prem.i0.r s etudes sont dir i gces sur' l'ecologie du 
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genre Corophium du Delta du Danube. Bien sur je veux creuser les 

problemes concernants les autres Amphipodes. 

Gloria M. ALONSO: I am \vorking on marine amphipod popula t ions of the 

Patagonian coast. 

Yoko HAKABARA: The follmving colleagues are \vorking under my tu torship: 

A.S. Tararam (phytal fauna especially Amphipoda), F.P. Pereira Leite 

(Gammaridean life cycles), M. Takeda (Caprellidean life cycles) and 

M.A.G. Ribeiro (Amphipoda from stomach contents of fish). 

David K. CAMP: I am beginning a survey of Leucothoidae from the continental 

shelf off West Florida (Gulf of Mexico). My greatest source of specimens 

has been from the "Hourglass cruises", a 28 month sampling program 

to 10 established stations off the West Florida coast between 6 and 

73 m depths. Approximately 25 leucothoid species have been detected 

in these samples and most are undescribed. 

Wolfgang ZEIDLER: I am currently \vorking on the hyperiid fauna of Southern 

Australia, but as this project will be completed soon I have also started 

work on the ganunarideans and hope to continue research in that area. 

K. Peethambaran ASARI: I am \vorking for my doctoral degree on the 

biosystematic studies of amphipods of Portonovo. I shall study the 

ecophysiological aspects too. 

L. P. MADIN & G.R. MADISON: We are continuing our work on hyperiids 

associated with other plankton and are presently working up material 

for two or three more papers. Our collections at present include 

several thousand specimens in 30 genera of hyperiid amphipods. 

In addition to the natural history of their associations, we ~lan 

some work on systematics of hyperiids, but probably will not get to 

that for a few years. Meanwhile, we would consider loaning some of our 

material to others in the field if it would be useful, and can supply 

further details about our collection upon request (VII-77) 

Edward B. HATFIELD: I am currently in a post-doctoral position with Dr. 

Robert A. CROKER of the University of New Hampshire. We are initiating 

field and laboratory experiments to determine reasons for the distribution 

and abundance patterns of haustoriid amphipods. 
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Graham D. FENIHCK: Hy interests are broad and not restricted to amphipods 

alone. Within amphipodology however, I am keenly interested in ecology, 

taxonomy and zoogeography. Currently I am \.Jorking with Dr. Jim LOWRY 

of the Australian Museum, Sydney, in a taxonomic and zoogeographic study 

of the Amphipoda of New Zealand's subantarctic Snares Islands. This is 

now a large project involving about 25 redescriptions, 18 new species and 

about five ne\v genera. We hope to conclude this during 1978 and, once 

I have completed a few other projects, I hope to get back to amphipod 

ecology. 

International Symposium on Groundwater Biology 

Les Watling 

This symposium, combining the 4th International ,Col loquim on Gammarus 

and Niphargus and the 2nd International Symposium on Groundvater Ecology, \vas 

held at Blacksburg, Virginia, U.S.A., on September 10-16, 1978 and was attended 

by 46 investigators from 14 countries. The meeting vas very successfully 

organized by Drs. A.L. Buikema and J.R. Holsinger. In addition to the 

papers presented, which are listed below, there was a day- trip to some nearby 

karst groundvater ecosystems, and a series of discussion sessions dealing 

vith the following topics: strategies for the protection of endangered and 

threatened groundwater species and ecosystems; ecological classification of 

groundwater fauna and standardization of ground\vater biotope and ecosystem 

terminology; revisionary concepts of gammaroidean amphipod taxonomy Hith emphasis 

on ancestral and derived characters, evolutionary patterns and creation of 

higher taxa; and sampling techniques for groundwater fauna. It was decided 

by the group that the next meeting would be held at Lodz, Poland in late 

summer 1980 and would be organized by Krzysztof Jazdze\vski and Andrzej Skalski. 

The papers presented at the meeting will be published either in the Int. J. 

Speleol. or in a supplement to Crustaceana. 

List ~ papers: 

KARAMAN, G., and BARNARD, J.L. Revision of Genera of th e Family Gammaridae 

(sensu auc t.). 

HOLSINGER, J.R., and SKALSKI, A.v!. The Taxonomy and Systematic Status of 

Crag onyx £?xi Schellcnberg (Crangonyctidae). 
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GLCDIHLL, T. A R~d(~sCl"iption of Niphargus fontanus Ba te (Crustacea: Ar.1phipoda) 

ilnd Designation of a Lectotype. 

SKALSKI, A.W. The Variability and Systematic Position of Three Species of 

~1..r_b.;)rgus from tlw Caucaslls. 

LEE, K. S., ,:ll1d KIM, H. S. On the Geographical Dis tribution and Variation of 

Gammarus pulex - Group in Korea. 

WARD, .I.V., and HOLSINGER, J.R. Distribution and Habitats of Subterranean 

~nphipods in the Rocky Mountains of Colorado, U.S.A. 

ALOUF, N.J. RCpartition des Amphipodes d'eau douce au Liban. 

SCI-IMINKE, H.K. Parastenocarididae (Copepoda, Harpacticoidea) from Australia 

and Their Zoogcographic Relation ships. 

DANIELOPOL, D.L. Distribution of Ostracods in Groundwater of Northwestern Coast 

of Eubea (Greece). 

MAGNIEZ, G. Biogeographical and Paleobiogeographical Problems in Stenasellids 

(Crustacea Isopoda Asselota of Underground Waters). 

HETRICK, W.W., and GOOCH, J .L. Genetic Population Structure in an ~nphipod 

Species. 

SKET, B., and VELKOVRH, F. The Phrea tic Fauna of the Lj ublj ana-PLlin (Yugoslavia) -

Its Distribution and Zoogeographical Relationships. 

LONGLEY, G. Tile Edwards Aquifer: Earth's Most Diverse Cround\vater Ecosystem? 

JAZDZEWSKI, K. Range Extensions of Some Gammaridean Species in European Inland 

Waters Caused by the lIuman Activl ty. 

MESTROV, M., and LATTHICER-PENKO, R. The Investigations of Hutual Influence 

Between Polluted River and Its Hyporlwic. 

MACPI-lERSON, B.R., and STEELE, V.J. The MicroanaLomy of tllc Central Ncrvous 

System of Gam~Tus setosus DementLeva (Crustacea, Alllphipoda). The Sub

oesophageal Ganglion and Ventral Ganglion Ch<1in. 

IlUIKEMA, JR., A. L., CIIESTER, A., and STEEVES, Ill, II.R. Psc.udotandry in 

Ga[J1rn~lr~ rn i nus . 

DRUCUET, J. Ae: Li on Dc L' EcuysLcrone Sllr Lcs Femmclles D(~ Gamma rus 2~~~ (L) 

(CruSl:<1Cf~ S Amphipodcs). Efret Sill" La Fonn<1tion Des Couples Et Sur La 

Vitl!lloge llcse. 

VASSALLO, L., ~Ind STH:LE, D.II. Survival ;lJ)d Growth of Young Gan.!'laru~ lmvrencianu6 

on DHfl!rC'nt Diets. 
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MATHIEU, J., and GIBERT, J. Evolution Des Teneurs En Proteines, Glucides Et 

Lipides D'Une Population Phreatique De Niphargus rhenorhodanensis (Crustaces, 

Amphipodes) Au Cours De L'Elevage Et Du Jeune Experimental. 

GIBERT, J., and MATHIED, J. Relation Entre Les Teneurs En Proteines, Glucides Et 

Lipides Chez Deux Especes De Niphargus (Crustaces, Amphipodes) Soumis Au 

Jeune Et Originaires De Deux Biotopes Differents. 

ROUX, C., ROUX, A.L., and OPDAM, Y. Repartition Ecolqgique Et Metabolisme 

Respiratoire De Gammarus roeseli (Crustaces Amphipodes). 

BDLNHEllf, H.P. Studies on the Physiological Ecology of Five Euryhaline Gammarus 

Species. 

MATHIED, J. Activite Locomotrice Et Metabolisme Respiratoire De Deux Populations 

De Niphargus rhenorhodanensis Mesures A Dne Temperature De 11oC. 

COSTA, H.H. The Effects of Some Heavy Hetal Pollutants on the Heart Beat of 

Gammarus pulex (L). 

HIROKI, H. Relation Between the Two Diel Phenomena Shown by Fresh \..]ater Gammarids -

Drift and Vertical Higration. 

MEIJERING, M.P.D. Drift, Dpstream- Higration and Population Dynamics of Gammarus 

fossarum Koch. 

HOBBS, Ill, H.H. Investigations of the Troglobitic Crayfish Orconectes inermis 

testii (Hay) in Hayfield's Cave, Monroe County, Indiana. 

GOEDMAKERS, A., and PINKSTER, S. Migration of Fresh Water Gammarids 

LONGLEY, G., and HOLSINGER, J.R. Subterranean Amphipod Population Dynamics 

Based on Organisms Sampled from an Artesian \..]ell in Texas. 

JENIO, F. The Live Cycle and Ecology of Gammarus troglophilus Hubricht and 

Mackin (Amphipoda: Gammaridaek 

DICKSON, G.\"]. , and HOLSINGER, J.R. Variation Among Populations of the Troblobitic 

Amphipod Crustacean Crangonyx anntennatus Packard (Crangonyctidae) Living in 

Different Habitats, Ill. Populations Dynamics and Stability. 

GOEDHAKERS, A. Differences Bet\veen Populations of One Species of Freshwater 

Amphipods Within a Stream System. 

PINKSTER, S. Influence of Chlorinity on Reproductive Success and Distribution 

of Eulimno-Gammarus obtu~ and Other Estuarine Gammarids. 

DESSAIX, J., and ROUX, A.L. Structure and Dynamics of the French Upper Rhone 

Ecosystems X - Estimation of the Secondary Production of Gammarids in 

the Main St ream. 

CDLVER, D.C. Some Implications on Competition for Cave Stream Communiti es. 

, 



BOUSFIELD, E.L. A Revised Classification and Phylogeny of Arnphipod Crustaceans 

COLE, G.A. Handibular Palps of the North American Freshwater Species of 

Garmnarus. 

GIBERT, J., GINET, R., HATHIEU, J. and REYGROBELLET, J.L. Structure et 
~ 

Fonctionnement des Ecosysteme du Haut-Rhone Francais. VIII - Hydrologie 

de Deux Stations Phreatiques dont L'Eau Alimente des Bras ~10rts IX - Analyse 

du Peuplement de Deux Stations Phreatiques Alimentant des Bras Morts. 

Symposium on the Compositim and Evolution of Crustaceans in the Cold and 

Temperate Waters ~ the World Ocean 

Les Watling 

This symposium, one of a series to be conducted as part of the U.S. -

U.S.S.R. Cooperative Program was held at the Duke University Marine Laboratory, 

Beaufort, N.C., U.S.A., on October 20-22, 1978. Unfortunately, due to a series 

of problems, no Soviet participants were able to attend the meeting. A wide 

range of interests were represented in the papers presented. All papers will 

be published in the Bulletin of the Biological Society of Washington. Those 

papers of interest to amphipod Horkers were: 

STEELE, D.H. Clinal variation in the morphology of Anonyx nugax (Phipps) 

(Crustacea, Arnphipoda). 

STEELE, D.H. Zoogeography of the genus Anonyx (Crustacea, Arnphipod.:l). 

WATLING, L. Distribution and ecology of benthic Amphipoda and Cumacea from 

the Gulf of Maine to Cape Hatteras, USA. 

BOUSFIELD, E.L. The amphipod superfamily Gauunaroidea in the north Pacific region: 

Systematics and distributional ecology. 

LAUBITZ, D.R. Phylogenetic relationships of the Podoceridae (Amphipoda, 

Ganuna r id ea) . 

BOWEN, M.A., SMYTH, P.O., BOESCH, D.F., VAN HONTFRANS, J. Comparative biogeography 

of benthlc macrocrustaceans of the Middle Atlantic (U.S.) continental shelf. 

HERBST, G.N., vlESTON, D.P., and LOIUvlAN, J.G. The di s tributional response of 

amphipod and dec a pod crustaceans to a sharp thermal front north off 

Cape Hatteras, North Carolina. 

GEORGE, R.Y. Behavioral and metabolic adaptations of Pol a r and deep - sea crustaceans . 

. " 
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LIST OF SUBSCRIBERS 

(Corrections, ommissions a nd additions) 

De letions: Drs. Bregazzi, Evans and Juma r s have \vritten to t ell me that 

they no longer \vork ~vith amphipods . 

Omissions: Dr . W.D. Williams, Dept. of Zoology, The Universi t y . Adel a ide 

(S. Austr . 5001), Australia 

Dr. Torben Holff, Zoologisk Huseum, Universitetsparken 15, DK- 2l00 

K~benhavn, Danmark 

Dr. K\vang 11 Yoo, Dept of Oceanography, Seoul National University, 

Seoul , S. Korea 

Change s of address 

Dr. John Chapman, Dept of biol. Sciences, Univ. of California, Santa 

Barbara (Cal. 93106), U.S.A. 

Dr. James R. Chess, South\vest Fisheries Center, Tiburon Laboratory , 

National Marine Fisheries Cent er , Tiburon (Ca. 94920), U.S.A. 

Dr. Peter Craig, 53 HO\vard Ave., Nanaimo B. C. C;mada 

Dr. Gary W. Dickson, Dept of Zoology, Univ. of Georgia, Athens (Ga. 

30602), U.S .A. 

Dr. Richard S. Fox, Dept of Biology, Lander College, Greenwood (S.C. 

29646), U.S.A . 

Dr. L.P. Madin, Woods Hole Oceanographic Institution , Wood s Hol e (Ha 

02543), U.S.A. 

Dr. H. Matsudo, Postal zip code for Burbank is Ca. 91505 

Dr. Ulrich Schiecke, Ge sellschaft f. Strahlen- u Umweltfors chung, 

Ingolstadter Landstr. 1, D- 8042 Neuherb erg, BRD. 

Dr. Martin Sheader, Dept of Oceanography, The University, Southampton 

S09 5NH, Engl and 

Dr. Sidney Slocum, Texa s Instruments Inc., P.O. Box 56 2l,MS 949, Dallas 

(TX 7522 2), U.S.A. 

New Subscribers 

Dr. Gloria M. Alonso (F), Centro de Investigac i on de Biolo gi a Mari na , 

Casilla de Correo 157, 1650- Bu enos Ai res , Argentina. 

Dr. K. Peehambaran Asari, Te~ cher F e llow, CAS in Ma rine Bio l ogy , Por t onovo, 

TamE Nadu, 60 85-02 S . Inlia . 



Dr. Bruce Benedict, Marine Biological Consultants, 947, Newhall st., 

Costa Hesa CA 92627, U.S.A. 

Dr. Carter Broad, Dept Biology, West Washington State, Bellingham 

WA 98225, U.S.A. 

Dr. Andre\v Carter, Dept Oceanography, Oregon State University, Corvallis, 

OR 97331, U.S.A. 

Dr. James T. Carlton, Dept of Geology, Univ. of California, Davis, 

CA 95616, U.S.A. 

Dr. David K. Camp, Narine REsearch Lab., 100 Eigh t Avenue, S. E., S t. 

Petersburg, FLA 33701, U.S.A. 

Dr. Ken Coyle, Marine Sorting Center, Univ. of Alaska, Fairbanks 

AK 99701, U.S.A. 

Dr. John D. DeMond, Dept of Biology, Univ of Southern Mississippi, 

Hattiesburg MISS 39401, U;S.A. 

Dr. John Dickinson, School of Oceanography, Oregon State University, 

Corvallis~ OR 97331, U.S.A . 

Dr. Graham Fenwick, Dept of Zoology, Univ. of Canterbury, Christchurch 

1, N. Zealand 

Dr. J.A. Friend, Zoology Dept, Univ. of Tasmania, Box 252 C, G.P.O. 

Hobart, Aus tralia 7001 

Dr. Sigeo Gamo, Faculty of Education, Yokihama National Universi ty, 

Hodogaya-ku, Yokohama-240, Japan. 

Dr. Richard Harbison, Hoods Hole Oceanographic Institution, Hoods Hole, 

MA 02543 U.S.A. 

Dr. EdHard B. Hatfield, Jackson Estuarine Lab., Univ. of N. Hampshire, 

Durham NH 03824, U.S.A. 

Dr. Akira Hirayama, Amakusa Marine Biological Lab., Kyushu Univ., 

Tomioka, Reihoku-cho, Amakusa, Kumamoto 863-25, Japan. 

Dr. Takehiko Hi\vatari, Div. of Biology and Fisheries Resources, Ocean 

Research Inst., Univ. of Tokyo, 1-15-1, Minamidai, Makano, Tokyo 

164, Japan 

Dr. Peter Kinner, Normandeau Assoc., Poscataqua Marine Laboratory, 

Portsmouth, NH 03801, U.S.A. 

Dr. Richard Klink, c lo Dr. Gilbert Jones, Dept Biology, Univ. of Southern 

California, Los Angeles, CA 90007, U.S.A. 

Dr. Hal Koch, Dept of Biology, Western Washington State College, 8ellingham 

WA 98225, U.S.A. 

Dr. Armand Kuris, Dept of Aquatic and Population Biology, Univ. of 

California, Santa Barbara CA 93106 U.S.A . 
. . 



Librarian, Hopkins Narine Station, Stanford Univ. Pacific Grove, 

CA 93950 

Zoology Library, British tluseum (Natural History), Cromwell Road 

London SW 7 England 

Dr. James P. tleador, A- 002, Marine Biology Research Division, Scripps 

Institution of Oceanography, La Jolla CA 92037, U.S.A. 

Dr. C.S. Purushothanan, Dept of Aquatic Biology and Fisheries, Univ 

of Kerala, Trivandrum 695 007, India 

Dr. Alistair Richardson, Zoology Dept, Univ. of Tasmania, Box 252 C, 

G.P.O. Hobart, Australia 7001. 

Dr. Isamu Shishido, Lab . of General Biology, Sendei Univ, 1- 1 

Yamazaki, Funaoka Shibata- sho, Niyagi 863- 25, Japan. 

Dr. Craig P. Staude, Friday Harbor Laboratories, Univ. of Washington, 

Friday Harbor WA 98250, U.S.A. 

Dr. Yoka Wakabara (~), Univ. de Sao Paulo, Instituto Oceanografico, 

Cidade Universitaria, Butanta, Sao Paulo, Brasil 

Dr. F.P. Pereira Leite 

Dr. M.A.G. Riveiro 

Dr. M. Takeda 

Dr. A.S. Tararam 

----?> address as Yoko Hakabara 

Dr. James V. Ward, Dept. of Zoology and Entomology, Colorado State Univ., 

Fort Collins COL 80523, U.S.A. 

Dr. Renate Weigmann-Haass (~), Forschungsinstitut Senckenberg, Senckenberganlage 

25, 6 Frankfurt - am - Main 1, BRD 

Dr. John Weintersk, Marine Biological Consultants, 947, Newhall St. 

Costa Mesa, CA 92627, U.S.A. 

Dr. Wolfgang Zeidler, The South Australian Museum, North Terrace, 

Adelaide, S. Austr. 5000, Australia . 
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BIBLIOGRAPHY 

Reviews of the recent monographs of Drs. Greze and Tzvetkova are not 

yet ready. Dr. Akira Taniguchi has contributed an announcement of Ishitaro 

Arimoto's little-knowllmonograph of Japanese caprellids. I have been 

away from the Museum for most of the summer, and shall be abroad most 

of the autumn, so I must ask for your assistance in bringing together 

the references for the next Newsletter. 

NEWS 

Akira Tfu~IGUCHI: Dr. I. Arimoto's monograph "Taxomonic Studies of Caprellids 

(Crustacea, Amphipoda, Caprellidae) found in the Japanese and Adjacent 

Waters, 229 pp." is now a~ailable for personal library at over-sea 

cost of 6,600.- (surface mail; Air mail postage will be ca. 2,000.-) 

This most useful book describes in English the diagnostic characteristics 

and distribution of 70 caprellid species found in the Japanese waters with 

keys to genera of Caprellinae and to species of Caprella. The book 

also deals with the development and sexual dimorphism of caprellids. 

This monograph was originally published as a part of the Special 

Publications from the Seto Marine Biological Laboratory, Kyoto 

University, Ser. III in 1976. However, since its distribution was 

limited to the official institutions, the Nippon h7arekararui 

Shuppan- bu (Publishing Office of the Japanese Caprellid Research Croup) 

plans to make the monograph, which has been cloth-covered, on sale 

or available for individuals. Although the book is some-what 

expensive, it should be the most excellent and welcome one for the 

amphipod people abroad as well as in Japan. The book can be ordered 

from: 

Dr . Ishitaro Arimoto 

clo Nippon Warekararui Shuppan-bu 

3-32-29, Narita-higashi 

Suginamiku, Tokyo 

166, Japan 

. " 
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