
































































































V IMS ANNUA L HEI'OHT 11 

lions. Tt was again pointed out that the on ly way to predict with assurance 
what would happen to the salinity and current patterns and the structure of the 
es tuary, if dredging were c.a rried out, would be to construct a physical model 
and make th e proposed s tructural changes in it. 

·In order to compl y with the 1964 directive of th e General Assembl y, the 
Virginia lnslitut e of Marin e Science designed Operation J ames River, a l arge 
,;ca lc e ffort , carried out with Dr. Hargis, as Chief Scienti st, to secure inforrna· 
lion concerning the interaction between the physical environment of the James 
Biver and the spawning, se tting, and survival of oysters. 

The opera tion was planned to he carri ed out in five phases. These are as 
follow s: 

A. Accumulation , Evaluation and Analysis of .all Existing Phys ical and Bio­
logi cal Data Related to the James Hiver. 

13. Biological S tudi es in the Estuary . 

.1.. Spatial and temporal di s tribut.ion of oys ter spa t in the es tu ary. 

2. Spatial and temporal di s tribution of oyster and ana logous larvae . 

:l. Loca tion of broods lock s for James seed area. 

4. Spa ti al and temporal di stribution of oys ter dri ll s and their eJiects 
on sp.a t and adu lt oys ters. 

0 . Spa tial and temporal dis tribution of MSX and /J errnocys tidinm and 
the ir eiTects on spat, seed and adult oysters. 

6. Spatia l a nd tempora l dis tribution o f p lant and animal plankton. 

7. Spa tial a nd te mporal di stribution of bo tt om orga ni sms whose activi­
ti es are like those o f oyster larvae or whose ac tiviti es .a!Tect those 
of oyster la rvae. 

S. Spa tial and tempora l di s tributi on o f young and adult fi shes and 
crabs. 

A ll of the .li s ted stu d ies arc und erway at thi s time, with grc.a t· 
es t emph asis on those perta ining direc tl y to oys ter larva e and spat, 
their fo od, preda tors and di seases. 

C. Biological S tudi es in the Laboratory. 

Tn order to be tter es tabli sh the re lationship be tween oyster larvae, 
spat, dri ll s and oth er predators and di seases and compe titors and an· 
a logous larvae, carefull y designed controll ed s tudi es of their responses 
to the v.a riou s environment a l vari a bl es, i.e., salinity, temperature, li ght , 
oxygen, currents, e tc., are be ing ca rried out in the laboratory. 

The result.s of these studi es co upl ed with resul h o f fi eld studi e,; 
will permit us to make a be tter eva lu ation of th e possibl e e fiec ts o f the 
ph ysic.a l changes to be wrought by channel deepening and hy the other 
activities of rnan on th e various scgrne nt s of the bi ota- e,;peciall y th e 
seed oyster beds. 

D. Physical studies of the E stuary. 
Careful examinati on o f the present physica l .fac tors opera ting 111 
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the es tuary, it se lf , has been plann ed and IS be ing carri e d out. These 
invol ve : 

l. Hegular cru ises in the estu a ry to s tud y tempe rature , sa linity and 
oxygen at c riti cal p laces. Th ese crui ses have been und erway s ince 
March of 1964. 

2. S pecia l proj ects . 

a. Oceupation o f long-pe riod s tations des igned to stud y d ynamies 
of eurrents, sa li nities, and tempe ra tures ove r ex l<:nded pe ri ods 
o f Lime . 

h. Compl et ion of transect:; des igned to show th e re la tions be tween 
cha nn e l and s hoa l wate rs .a t erili ea l a reas like Wreck, White and 
Brow n S hoak 

e. Dye s tudi es to fo llow curre nts and movement and di spersa l of 
wa te r masses. 

3 . S urvey:; to ga tlwr da ta to he used in construction, and verifica tion 
of an hydraulic model. 

E . Ph ysica l S tudies in tlw La boratory (Mod e l). 

Pn:pa rat ion:; a re be ing made to des ign , cons tru ct, verify and les t 
a n hydra u li c model in conjunction with the Corps o f Eng ineers Wa te r­
Wa )is Ex perimenta l S ta ti on. 

P re limin a ry confe rence:; with th e Co mmiss ion o f Fi she ri es, the 
W a te rway: Expe riment a l S tati on and othe r indus tria l. and pub li c agen­
c ies have been conducted . 

V IMS and the Commi ss ion a re now attemptin g to ex pedite th e 
co ns tru c ti on of this faci lity wh ose chief fun cti on a nd importance wi ll 
be to a ll ow us to go forw a rd a nd backwa rd in time, va ry co nditions 
o f ri ve r fl ow, sa li nity, cha nne l depth a nd pos ition , study si lta tion a nd 
co ntamin a ti on and achi eve con tro l a nJ , a bove a ll , .achieve predicta­
bility o f dynami c s tru cture and functi on o f the es tuary. 
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CONTINUING RESEARCH 

OYSTER INVESTIGATIONS 

'I'h e major program s im:lu cl ed 'studi es of oy:; t('l' di sea:;cs and morLaliti c;;, 
fed erall y supporteJ resea rch to produce cli sease-n:sistanl oyster:;, monitoring of 
,;patfa ll , and spec ial pwblems re lated to th e proposed James Hi ve r Chann el 
dccpt!ning. 

The epizoo tic in oyste r popu la ti ons, caused by ]\o!SX, cont in ued to have 
primary influence on a ll oy:; ter disease and morta lit y research. Continu a ti on of 
th e drought in th e Che,;apeake Bay drainage area through the report peri od has 
res ulted in hi gher th an norm a l salini ties. Thi s, in turn , ha:; led to a wider 
r.a nge of MSX infec ti ons. Den nocys ti.d'itun is still prese nt in hi gh salinity areas 
where oyster popu lations are J enst! enou gh to a ll ow i t to huild up. 

Two new culture la borator ies for rearin g oy:; ter larvae and their algal Jood:; 
were occupi ed in Ma y, 1964. A Federa l w ntract to support resea rch on breed­
ing di sease-resistant oysters was ohLained in !VIarch, 1964. Se lected hroodstocb 
were spawned in J9M and 1965. The spat from the. e a re being tes ted for 
resi:· t<m ce to MSX hy field exposure. 

Oyster se lling is fo ll owed in selected areas by pl ac ing wee kly and sea­
sona l shc llhags in th em. Jn 1. 963, better than average oyster sets occurred i, l 
th e Great Wicomico, Piank ata nk , low er Rappahannock , and lower Po tomac 
l{ivers. During th e sa.rne season th e J ames River had the poores t scl on record 
and th e third yea r of nearly comp.le le .fai lure of oyster se lling. 

In .1.964, a so mew hat li ght er ,;e t was obt ained in the ,;arne up-bay rivers. 
The James River had a light to modera te ,;e t through the seed .a reas. Th is will 
have an im portan t e ffec t in ma in tain ing popu la ti on:; in th e J ames Hiver oyster 
' ced heds. 

l\llu ch e ffort is bein g ex pended in a ttemp ting lo es ti mate the efl'ccls o.f 
chann el dredgin g on the setx l areas in the J ames River. l'ntensive mon it oring 
of spatfa ll is co ntinuing, with .30 to 40 weekl y sta ti ons being maintained. Abo. 
intensive e ffort i,; devoted to fo ll owing close ly th e acti viti es of MSX in the seed 
heds. An ana lys is invo lvin g correla ti on of d i,;casc conditi on,; with hydrographic 
co nditi ons is und erway. 

RESEARCH ON FINFISH 

lVlajor program:; have inclu ded offshore inves ti ga ti ons of fi sh egg,; and 
l.arva e and hyd rograph y, ,;urveys of co mm ercia l r""h eri c:;, rc:;carch on sport .fish­
ing, and labora tory cu ltu re of larva l fi sh. 

The offshore in vestigati ons arc di visibl e into ana lys i:> o[ icl1th yoplankt on 
,;;nnpl cs co ll ected in prev ious yea rs and studi es of wat er circul ation ofi the 
Virgini a Coast. 

In coopera ti on with tiH·! U. S. Nav y, drift bott les and sea heel drif ter:> were 
re leased from Na vy aircra ft from Cape Hcnl open , De lawa re to Cape Hatteras, 
North Caro li na. ln co njuncti on with t'ach fli ght , a hydrograph ic crui se was made 
by the " Pa th find er" to obta in temperature and ,;a li nity profil es across th e con­
tin enta l shelf east of Ca pe Charl es. 
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The hydrographi c data obtained from th e co ntine nta l sheH will provide a 
more detail ed unders tanding of coas tal c i rcu I at ion in the mid-A tl.antic Bight 
.and should be especia ll y useful in s tudi es of movement of eggs and larva l 
s tages of Ji shes produ ced in th e areas. 

The fn s titutc's long te rm studi es of loca l com mercial fi she ries has con­
tinued. These have involved the Atlantic croake r, gray sea trout , spot, men ­
had en, striped ba ss, shad herring, and various fi shes caught by the winter 
tr.aw l fi shery. 

Th e olb hore traw l fi shery has not heen troubl ed by th e low population 
level:,; whieh have plagued the inshore f·isherics. Scup and sea bass have been 
the two most importa nt food fi shes land ed in Virginia during the period . In 
addition , a long line fi shery for sword Ji sh and a scallop fi shery have been 
deve loped oii the eoas t of Virginia in the las t two yea rs. 

For many yea rs the croaker was the princip.ul food fi sh cau ght in Chesa­
peak e Bay. It is felt that continued improvement will depend on the severity 
of th e nex t few wint e rs. Th e Institute has information that supports the view 
that th e dec lin e of thi s fi sh was du e to succes,; ive failures of local s tocks to 
survive in th e nursery areas. 

A .m·ajor in vesti gation carri ed out during the report per iod involved tht~ 
s tatu: a nd condition o f river herring stocks in lower Chesa peake Bay. Thi s 
resu lted in a report to th e indu stry entitl ed " A Pre liminary Asse:srnent: of the 
Hiver Herring S tocks of Lower Chesa peake Bay" . 

Both th e s ize and import ance o[ the sport fi shery co ntinues to increase in 
Chesapeake Bay, .as in virtuall y a ll coasta l a reas. Recentl y blue fi sh and s triped 
bass ha ve been pl entifu l. A s tud y of the di stribution of fi shes o n the seasid e 
of the E aslcm Sho re, begun during 1961--65 shou ld prove beneficial to recrea­
ti ona l and commercial riS hc rmen. 

INVESTIGATIONS OF CRUSTACEA 

After a s low s tart th e 1963 ca tch o f crabs in Virgini a was the third 
la r11cs t in th e hi s tory of th e fi shery, arnounting to 46 million pounds. Only 
1962 and 1. 950 produ ced hi ghn catches. Large catches continu ed into l96't. 

Scie nti s ts agree that Ji shing intensity does not appear to afiect the leve l 
o f s toeb o f cra bs in Che:-;apca ke Bay. Heporting of ca tches is not adequatel y 
orga ni zed , whi ch results in the poss ibility that a ll crabs caught arc not re­
fl ec ted in a nnua l ca tch record s. Legis la tion is needed to al low adequate catch 
reco rds to be accumul a ted. 

Larvat~ of man y species of eru .- taceans, never before reported as occurring 
in cont inental she If wa te r~ of[ Virginia , or inadequately known previously, 
have been found in plankton samples from the area . Of specia l interest has 
bee n the f"inding of larvae o[ the northe rn lob,; ter, flomarns americanns, in sarn­
p l t ~s taken :30 and 60 mil es ofTshorc. Their presence indica tes that spawning 
of lobs te rs occurs oii the Virg ini a Coast. However, it is probahle th at the mid­
At lant ic Bight is the southem limit of the range o( the lobs te r. 
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ECOLOGY-POLLUTION STUDIES 

The Ins titute carri es out n ::;ea rch a nd surveys th at wi ll ad d to knowledi!;C 
o f the natura l environment and the poss ibl e e lfed :; of human wastes on th e 
marine waters of the Common wea lth. The popul a ti on o f 'l' idewa te r Virginia is 
increasing at a very rapid rate, a :; is indus tria liza tion of the a rea. The expected 
increase in production of man-m ade w,a stes mw;t no l he a ll owed to result in 
degradation of our natura l wa te rs. 

The major progra ms include studi es of the ewlogy of benthonic organ­
isms, chemi s try of mar ine waters , radiobiology, tox ic it y o[ man-m ade was te:; 
to regiona l fa una and fl o ra, a nd developme nt o[ an Institut e a bility to pe rform 
roulim: a nal y,;e :; of import a nt chem ica l co nstituen ts of oeea n and es tuarine 
waters. 

P opul a tions of epi-and infa unal o rga m sms may fun ct ion a:; co ntinu ous 
reco rde rs of e nvironmenta l condition:; . In orde r to e ll'ec ti ve ly mak e use o[ them 
for thi s purpose, mu ch basic research is s till needed. 

The J ames Hive r, be tween Hog Poi nt and Brandon Point, was fou nd to 
con ta in a la rge popuLa ti on o f l?angia cnneata, a bracki sh wa te r c lam characte r­
is tica ll y fou nd sou th of Virgini a. lt is bel ieved that introdu cti on into the 
.J ames look pl ace about 1960. A few : pec imens have abo been taken in the 
Ha ppahannock River. 

S tudi es o f tox ic mate rial :; produ ced by hum an act ivities have continued witl1 
the support o f grant s and co ntracts from the U. S. Pub li c H ea lth Servi ce, U.S. 
Navy, a nd the U. S . Fi sh and Wi ld li fe Service. S tudi es on the <' il:ech of !.her­
mal pol lution were compl e ted. 

The Ins titut e has a co ntrac t with th t• Uureau of Co mm erc ia l Fi she ries to 
a id in monitoring seafood product:; for th e presence o f pesti cid es. Resea rch 
has co ntin ued on chroni c a nd acute e lfeds of heavy tne tab and othe r toxtc 
ma te ri als on sess il e hydroids, bryozoa ns, s tri ped bass, a nd S('Vera l ,; pccics o f 
mmnows. 

MICROBIOLOGY-PATHOLOGY AND PARASITOLOGY 

Much of th e e ffor t in pathol ogy co ntinu ed to be in suppor t of the oys te r 
mortality and breeding programs. As in the p.Hs t, f1e ld w ll ecli on: were mac!. · 
by the Ma laco logy Depa rtm ent a nd preserved ti ssues processed by the hi sto logy 
sect ion. Over 19,000 oys te r: were processed in thi s wo rk . Several thousand 
add iti ona l spec imens were p rocessed for othe r departments. E xper imenta l work 
on deve lopment of cultun: media se lec tive for pseudomonads occupied mos t o [ 
th e tim e in mi crobiology . Houtine ma:>s cultun· o f sever.a l ,; pecies o f a lgae 
used as food for larvae, e~peci a ll y oys te r larvae, is ca rri ed out in the new al g~1 l 
etdture labora tory. 

Inves tiga ti ons oi di sease agen ts and p.arasit es and the ir e llects on popul a­
tion: of plants and a nim als in the marine a nd es tua rine ('nvironm enls have 
a nd shou ld be increased. We know far too littl e about thi s aspec t o f biology. 
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PHYSICAL AND GEOLOGICAL OCEANOGRAPHY 

A major :; hare o[ the e ll'ort in physica l oceanography durin g the report 
peri od has gone into the ,;i.udy of possibl e effect:; of deepening th e channel in 
th e J ames Hivcr, d<::;cribed •~ arli er in th e report. \Vork ha:; a lso been canied 
out on beach erosion and componen ts of suspended sediments. 

Muc h remain:; to be dont~ in geo logica l studi c.· and surveys . We need to 
know what mineral rt• so11rces ex ist beneat h our rnarine waters, and th e pro· 
t'l' sses in vo lved in th eir fonnal.ion and conct!Jttr.at ion. Better und erstanding of 
hydrography wi ll t:nahle more eHici cnt usc and maintenance of wa terways, 
port fa ciliti es .and waste di spo:· al plants. 

PHYSIOLOGICAL STUDIES 

Basic ""search into the manner in which marin e anima ls maintain them· 
st·lvcs in salt water, find their food and survive adverse conditions has continu ed. 
Cotnp lcx and ex pensive lahor.atory fa ciliti es are necessa ry for much of thi s 

re,earch . The propos<!d new resea rch building will increase VTMS capabi li ti es 

in physiolog ical resea rch enorm ous.ly. 

APPLIED SCIENCE 

Once basic kn owledge is acquired co nsider.ahl e e llort 1s necessary to mak e 

it usc fttl to hum an soci e ty. T('chnologies have to be developed , b.a secl on the 

research ~ndings . Ocean and es tuarin e enginee rin g is developing rapidly, hut: 

is sti ll in its infancy. New method s of harves ting the mineral and li ving J'l'­

,;ource:; of our rnarin e water:; shou ld he worked out. Techni cians and engi­

Ji ee rs mu st he trai ned to usc th e new method:;. 

The depart ment organized for thi s purpose shou ld be expanded in per­

so nn e l and .faciliti es. 'fhi :; ha s heen proposed in the past, but fund s have not 

he(' n appropriated. They are incrcas ing.ly necessary. 

OTHER ACTIVITIES 

lmproVl'ment of th e faci liti es on th e Eastern Shore, at Wachapreague, ha ' 
co ntinu ed. The lilm1ry has ex panded to the point where more space is now 

needed. Puh li t: infonna li on , graduat e training and summer programs con tinue 

to la x V fMS perso nnel and fa ciliti es. Grant and con tract resea rch supported hy 

non-statt· fund s co ntinue,; to increase. 

Co ntinu ed growth oi th e Insti tute has brought about needs for more ad­

mini strat ive space, more resea rch and leachin g accommodations and an acu te 
proh lcm in housin g. 
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Richards, Clarence E. 
Ripl ey, Beverl ey R. -::-_ . . ..... . . 
Ril ey, Ma xine T. ·:·:· 
Roberts, Beverl ey M. 
Rober ts, Morri s H. , Jr. ·X· 

Robins, H. Mi lt on ...... .......... .. . 
Bouse, Wesley L. t ..... ... ........ . 
Saund ers, Willi am Y. ·:<· t 
Schrameck, Boy ·X· t . 
Shidl er, Jon K . .... ... ... .. .. 
Smith , Lewis C. 
Snow , George 
S terling, James S. 
SLokcs, Thchna B. . .... 
S tove r, Bichard 
S tubbs, Wi lli am H. 
Sutherland, Michael 
Tabb, Hoy . 
Tillage, A li ce L. ............. . 
Tillage, John E. 
Van Enge l, Wi ll ard A. 
Walker, Juanita G. 
Ward , M. Jayne 

• .Toirted Staff During Report P eriod. 

+ Left Staff During Report Period. 
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A nti o ~h Student 
Research Assistant 

Clerk Typi st 
Laboratory Techni cian 

Assot:i a tc Marine Scientis t 
Research Assistant 

Laboratory Techni cian 
Associate 

Associa te Ma rine Scienti s t 
Associ.ate Marine Scientis t 

Antioch Stud ent 
Trad es Lahon·r 

Assistant Ma rine Scienti st 
Clerk Typi st 

Associa te iV.I a rin e Scienti s t 
Associate 

Labora tory Technician 
Associate 

Laboratory 'l'echnician 
Besea rch Assistant 

Antioch S tudent 
Assistant :Marine Scienti st 

Clerk S tenographer 
Besearch Assistant 

Labora tory Technician 
Besearch Assistant 

Painter 
Besea rch Assistant 
Resea rch A ss i ~ t ant 

Antioch S tuden t 
Research Assistant 

Ca rpenter 
Vessel. Cap tain 

Research Assistant 
Maid 

La bora tory Aicl r 
Trades Laborer 

Anti och Student 
... Trades Laborer 

Clerk S tenographer 
Vessel Ma te 

Senior Marine Scientist 
Laboratory Techni cian 

·C lerk Typist 
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Warin ner, Juniu s L "\" . 
\Va,.; her, I\oy J. 
Wass, Ma rvin L 
Wt:ll s, Evel yn C. 
We ll s, Sa ra ·>:· ·;· 

Wes t, Charlt :s 
Whitcornh , .T anr cs P. 
Whilin g, Herbert 
Wil son , Woodrow L. 
\Vinder, T. C. ·:·· "\" 
Winzt•r, S tephen ·::· 'f 
Wojcik, Fran k J. 
Wood , .T ohn L. 
Wood, Langley H . . 
\Vooclrnansec, Hobert A ..... ·;· 

Zaneve ld , .T. S. 'f 
• Joined Si.i1lT During Heport Per iod. 
+ Left Sta ll Du rin g Hcport Per iod. 
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Assistan t ·Marine Scienti st 
Ass istant Auministra tive Director 

Associate Marine Sc ienti st 
Librariall 

Clerk Typi ,; t 
Labora tory Techni cian 

Assistant Marin e Sc ientist 
Tr.ades Laborer 

Laboratory Techni cian 
Ant ioch Student 
An ti och Studcnl 

Ass istant JVIar ine Scien ti st 
Assistant Scientific Director 

As ·ocia te JVIarine Scienti <; t 
Associate Marine Scienti st 

.. Associate 

GRADUATE STUDENTS 
John R. Arnbrost' 
Tap pa n Banerjee 
Arthur L. Uow dl'n 
Victo r C. Burre ll 
IJ.ale H. Cald er 
Pau l 1•: . Chanl ey 
/{obert L. Chew 
J am es Cnrri e 
Willi am A. Dill on, !\ 1. A .. 1963 
Joa n L. Faunce 
l'au l 10: . 1•'/aihman 
Holll'r t 0. l·'ournier, ~1. /\. , 196:3 
Franct·s Fow ler 
Ccoq.;e '/'. Gree ne 
Sarah A. /Ia igler 
Ter C. Hu ang 
i\•lari c Lynn Hunken 
.T anH's ;\. Kerw in 
John Kraeu ter 
Adri an Law ln , M. A .. 19M 
Kt· nn cllt Leo n, lVT. /\ .. 1963 
.l a n11 :s Lo wry 

JVfauri ce P. Lynch 
Ga il B. Macki ernan 
John C. NicCa in , M. A., 1961. 
l\obert l\•lill er, M. A., 196'1· 
Hein a ldo Mo ral cs-Aiamo 
Hobert n. Phi ll ips 
John P lowma n 
Mo rri s Roberts 
Char les RutherJonl, !VI. A .. .1 963 
Calvin Seyhald 
Jon Shidl er 
Wa ll ace C. Smith , M. A .. L96S 
Ri ehard Stone, J\{ A., 196:~ 

Paul F. Teller 
Frank M. Truesdal e 
D. H ichard Tuck 
Pamela Tyler 
John Voge l, M.A., 1964 
J. Ernes t Warinner 
J. ~~ !o rga n We ll s, Jr. 
W. Stanley W ii son, !VI. A. , l 96S 
Barry Wulfi 



Tidal veloci ty and direction , bottom topograph y, sa li nity di stribution, and river 
current data were collected by VI!VIS during initia l phases of Opera tion James 
Ri ver: first step in constructi on o[ the .T ames River Modl' l. 



The James River MoJcl wa ,; construcleo in a sheJ at the U. S . Army Corps o( 
l•: ngi neers Waterways E xperime nt S tation , Vicks burg, Mississ ippi. Templa tes at 
le ft cen ter describe the bottom profil e as an aid in molding the river floor. 
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Number 

PUBLICATIONS 
CONTRIBUTIONS 

llO. AN DHI·:ws, .T . D. 1963. Measurment of shell growt h of oysters by weighing 
in wa ter. Proe. Nat l. Shell[. Assoe. 52(1961) :1-]l. 

1 19. H UM!\ I, H . .T. .1.963 . Uictyota dichotonw in Virgini a. Va . Jour. Sci: , n: s:, 
14(:3): 109-111. 

'130. NICII OLS, P. lt and W. H. !VL\ SS~l ANN. 1963. Abundanee, age and leeun· 
dit y o f shad , York Hi ver, Va. , 195:3-59. U. S. Fi sh and Wil dli fe 
Service, l.' ish. Bull. 6.3( l) :l79-LH7. 

131. T IIOMPSON, .T. C. JH. 1963. The ge neric signi f1ean ec of th e bucca l infracili a­
ture in the fami ly Tetrah ymenid ae and a proposed new genus and 
specie,; , Paratet:ralvymena wassi. Va. J. Sci., n. s., 14 (3 ) : '126-135 . 

132. WASS, 1\<1. L. 1963. New spee ies of hermit crabs (Decapoda , l'agurid.ae) 
Jrom the western Atl anti c. Cru stacea n a 6(2) : 133-157. 

134. S II USTI-: H, C. N., D. 1-J. II. UL!\·lEH, Ju., and W. A. VAN E NG EL. 1963. A 
commentary on el aw tlcforrnitil's in the h lue crab. Estuarine Bull. 
( Uni v. Delaware) 7(%) :15-23. 

135. HAHHISON, W. and W. S. WILSON. 19611·. Development of .a meth od for num­
eri ea l ca lcu latio n of wave refrac ti on. U. S. Arm y Coasta l Eng. HC's. 
Cen tr r, Tech. Mem. No. 6, M pp. 

136. J-L\HHISON, W. and W. C. KIWMBEIN. 1964. Interac ti ons of the hrach-ocea n­
atmosphere system at Virgini a Heaeh, Virginia . U. S. Arm y Co.astal 
Eng. Hes. Cent er, Tech. !Vl em. No. 7, 102 and 8 pp. 

137. Mut.FOHD, R. A. 1963. Di stributi on of th e dinofl age ll a te genus Ccr.atium in 
th e ti da l and oll"s hore wa ters of Virgini a. Chesapeake Sci. t/.(2) :84-89. 

138. HAnlliSON, W., and others. 1965. Lat e-P iei,; tocene upli ft , Chesa peake Bay 
entranee. .Tour. Ceo I. 7.3(2) :201-229. 

139. HIClfAHDS, C. E. ] 96:3. First record of Jour fi shes fro.m Chesapeake Bay, 
and obse rva ti ons of other fi shes during 1962. Copei.a 1963(3): 58 1-
585. 

140. McCAUL, \V. E. 1963. Hh.ynchocoe la: Nemertea ns from marine and estu­
.a ri ne wa ters of Virgini a . .f. E lisha !'Vfitchell Sci. Soc. 79 (2):1ll.-124. 

141. PATTEN, B. C. 1963. Information processing behavior o f a natural pl ankton 
communit y. A mer. Biol. Teacher 25(7) :489-501. 

JtJ.2. PATTEN, B. C. 19611·. The ration a l decision procl' sS in salmon mi grati on. 
J. Co n. Intern. Explor. Mer 28 (3) :410-417. 

143. HAHHISON, W., M. L. BIIEII MEH, and H. B. STONE. 1964 . . earshore tidal 
and nontidal currents, Virgini a Beach, Virgini.a. U. S. Army Coastal 
Eng. Res. Center, Tech. Me.m. No. 5, 20 pp. 

144. BYim, M. A. 1964. Neosteganodenna glandu.losa gen. n . sp. n. (Trematoda: 
Steganodermatidae) from an Atl antic fi sh. Proe. Helminthol. Soc. 
Wash. 31 (l): 10.5-lOR. 
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l!J6. 

lt17. 

HR. 

Ji J,9. 

150. 

151. 

152. 

] 53. 

154. 

] 55. 

l .S6. 

157. 

158. 

159. 

CHANT, C. C. 1963. In vesti gation ,; of the inner con tin ental ,; helf w.ater,; 
ofl' lower Chesapeake Bay. Part TV. De,;cript.ions of the Chaetognat.ha 
an d a key to th eir identification . Chesapeake Sc i. 4(3): 107-119. 

i\LISS1VLIN N, W. H., J . .f. NoHCHOSS, and E. 13. JosEPII. 1963. Description 
of larvae of th e nak ed go hy, Cobiosoma bosci, in th e York River. 
Chesapeake Sc i. 1(3) :120-125. 

PATTEN, 13. C., J. J. NoHcHoss, D. K. YouNG, and C. L. RuTIIJo:HFOHD. 19M. 
Some t·x perimen ta l characteri sti cs of dark and li ght bottle,; . J. Con. 
Tnl cm. l ·~xpl or. Mer 28(3) :335-353. 

iVTUI.FO IW, R A. 1964. fnve,; ti ga tion ,; of inner co ntin ental shelf waters oil 
lower Chesapeake Bay. Part V. Seasonality of the diatom ge nus 
Chaetoceros . Limnol. Oceanogr. 9(3) :385-390. 

TIIOMPSON, .T. C . .fiL 1964·. A rcde,;cription of Uronema marinwn, and a 
proposed new fami ly Uronemat iclae. Va. J. Sci. , n. s., 15 (2): 80-87. 

HA I!H ISON, W., M. P. LYNCII , and A. C. ALTSC II AEFFL. 1964. Sediments of 
lower Chesapeake Bay, with ernpha:·is on mass properties . .f. Sed. 
Petrol. .H(4) :727-7S5 . 

.TosEPII , E. B., and S. H. VEH NICK. 19M. An abnorma lity a,;,;ociated with 
larval morta lit y of th e nakt•d go by, Cobiosoma bosci (Lacepede) . 
Copeia 1961 (I) :236-2:37. 

M.ISSIYLINN, W. H. ] 964. Summer food of juveni le American shad in Vir­
gini a w.a lcrs. Chesapeake Sc i. 4(!J.) :167-171. 

McTVL1 11 0N , .T. W. 1964. Monogeneti c trematodes from ,;ome Che,;apeake Bay 
f·ishe ,; . Part r: The superfam ili e,; Ca psaloiclea Pri ce, 1936 and Dic­
li doph oroidea Pri ce, 1936. Chesapeake Sci. 4 (4): 1.51-160. 

Br.ACK, ]{.E. and 1•: . T. PENC;I-:T.LEY. 1964. Alpha amylase deve lopment in 
embryo,; of Crassostrea m:rg£nica. Bioi. Bull. 126(2):199-204. 

AN DIU·:ws, J. D. 1964. Oyste r mortality :-; t.udi es in Virgini a. IV. MSX i11 
James River puhlie ,;eecl beck Proc. Nat. Shellf. Assoc. 53 (1962): 
65-84 . 

.fOSI,PII , E. B .. W. H. MASS MANN, ami J . .f. No1tCHOSS. 1964. The pelagic 
egg,; and ear ly larva l -; lagP,; of the black drum from Chesapeake Bay. 
Copei.a 1961 (2) :!J.2.5-4.34. 

JosEPif , E. B. , J.J. NoHCHOSS and W. H. MASSMANN. 1964. Spawning of 
the co bi.a, Rachycentron canadnrn , in the Chesapeake Bay area, with 
obse rvati on,; of juvenil e specimens. Chesapeake Sci. S(lh):67-71.. 
1964. 

Tli Ol\IPSON , J. C. Jn . 1965. Psendohnilembns longiset;u.s , a hymenostome 
ciliat e from Antarctica. Va. J. Sci. /6(2):165-169. 

N~-:wMAN, W. S. and G. A. RuSN AK. 1965. Holocene submergence of th e 
Eastern Shore o[ Virginia. Sc ience 148:1464-1466. 
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161. McMAHON, .T. W. 1964. Monogenet ic trematodes from some Chesapeake 
l:lay fi shes. Part IJ. The superfamil y Diclidophoroidea. Ches.apcakc 
Sci. 5 (3): 124-133. 

162. HaESE, H. D. 1964. Studies on oy ·ter scav1~ngcrs and their relation to the 
Ju ngus Dennocystidiwn m.arinrun. Proc. Nat. Shell f. Assoc. 43(1962): 
161-174. 

164. MosKov rTs, G. and F. P . MosELEY. 19611. Ev.a luation of " floc" as a 
replica plating material for b.actcria. J. Bacterial. 88(6)1815-1816. 

165. DAVIS, .J. and E. B. JoSE PH. 19M. Southern record of Sebastes marin.ns , 
ocean perch. Chesapeake Sci. 5 (4) :212 . 

.166. HAVEN, D. S. 1965. Supplementa l feed ing of oyster:; with starch. Chesa­
peake Sci. 6(1).4:.1-51. 

167. HAnrusoN, W., W. C. KriUMllEIN, and W. S. WtLSON. 1964. Sedimentation 
at an inlet entrance, Rudec Inlet-Virginia Beach, Virgini a. U. S. 
Army Coastal. Eng. Res. Center, Tech. Mem. No. 8, 42 }Jp. 

168. HAHHISON, W. and H. MonALJo:S-At.AMO. 1964. Dynamic properties of im­
mersed sand at Virginia Beach, Virgin ia. U. S. Army Coastal Eng. 
Hcs. Center, Tech. Mem. No. 9, 52 pp. 

169. HA11111SON, W. and K. A. WAGNEH. 196--1. Beach changes at Virginia Beach, 
Virgin ia. U. S. Army Coastal Eng. Res. Center, Misc. Paper No. 
6-64, 25 pp. 

17J.. WAHINNEH, .T. E. an d M. L. BnJo:IIMEH. 19M. The c ll'ecls of th ermal efflu· 
cnts on marine organisms. Proc. 19th Industri al Waste Conf. , 1964, 
part l , 479-492. 

172. ANnru:ws, J. D. 1965. Infection experiments in nature wit h Dermocysti­
diu:m rnarinrun in Chesapeake Bay. Chesapeake Sci. 6(1) :60-67. 

173. EvANS, F. H. and .T.C. TI!OMP30N, Jrc 1964. Pscudocohnil embiclae n. farn. , 
a hymenostome ci li ate family conta ining one genus, Psewdoconhil ern­
bns n. g., wit h three new specieti . J. Protozoo l. 11 (3) :344-352. 

174. NAGABI!USII ANAM , R. 1963. Pre li min.ary report on the cytothemi cal study 
of the neuro~ecre t ory cells in the visceral gangli a of the oyster, Cras­
sostrea virginica,. Sci. Cult. 29:506-507. 

175. COLE, C. F. 1965. Addi tional ev idence Jor sepa ration of Erhe·ostorna 
olm.stooi Storer Jrom Eth eostoma nignun Rafinesque. Copeia 1965 
(1) :8-13. 

176. NAGAB II USHAN,IM , R. and f{. SAt\O.J INI. 1963. Hc~ i s t ancc of the mud snai l, 
Nassarit;,s obsoletns, to high tcmper.aturcs. fndian J . Exp. Bioi. 
1 (3): 160-161. 
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Nu mber 
177. NAGABI! US II ANAM, R. and B. SAIW.JI NI. 1963. Efiect of low salinity on oxy­

gen con,; tnnpt.ion in the prawn P.alaenwneles vulgaris . I ndi an J_ Exp. 
Bioll (4) :231-2.32. 

l7H. NAGABII US IIA NANI, H. 1963. Some observation ,; on the neurosecretion in the 
bivalve mollusc, /Jranchidon!Ps recnnms (Rafin esque) . .T. An at. Soc. 
India /2 (2) : 51~-56 . 

J79. N,IGA BII US II ANA M, H. 1964. EfTect of removal of neurosecretory cells on 
spawning in th e mu ssel, Modiolns .dernissu.s (Mollusca: Lamellibranch­
iata) . Curr. Sc i. 33 (7) :215-21 6. 

]80. NAG.I UII US ILI NAM, H. 1964. Neurosecretory changes in the nervous system 
of the oyster, Crassostrea virginica, induced by va rious experimental 
conditi ons, l nJi a J. Exp. Bioi. 2 (l): 1-4. 

182. BAH NES, H. C. 1964. Infrared radi ati on thermometer- an evalu ati on. U. S. 
Bur. Sport Fish. Wildl. , Bur. Circ. 202: 60-68. 

185. PATTEN, 13. C. 1963. (1965) . Co mmunity orga niza tion .and energy rela­
ti onships in plank ton. Oak Rid ge Na tional Laboratory, ORNL-3634, 
60 pp. 

SPECIAL SCIENTIFIC REPORTS 
Number 
1~1. NrCII OLS, M. M. and H. C. R 111 NES. 1964. Shelf observa ti ons-Hydrography. 

Crui se of August 21-26, 1962. 

42. MASSMANN, W. H. and R. J . lVTANSU ETI . 1963. Da ta .from Virginia-Maryland 
cooper.ati ve fish trawl surveys in Chesa peake Bay-1957 and 1958. 

43. NIULFOHD, R. A. 1963. The net phytopl ankton ta ken in Virgini a tid al wa ters, 
.T anu ary-Decemher 1962. 

44. PATTI-:N, B. , D. YouNG, and M. RouErrrs. 1963. Suspended parti cul ate ma­
terial in the lower York Ri ver, Virgini a, June 1961-Jul y 1962. 

tJ.5. PAT'I'EN, B. , D. YouNG, and C. RuTIIEBVOHD. 1963. Dark and li ght bottle 
studi es in th e lower York Ri ver, Virginia, June 1961-August 1962. 

!J.6. l\ L\SSMANN, W. H. 1963. Surface tr.aw l surveys to determine the abundance 
of juvenil e Anwrica n shad in the Pamun key and .Mattaponi river;;, 
1952-1956. 

·1-7. ELLISON, H., M. NrcliOLS, and .T . H uG HES. 1965. Distributi on of recent 
Fo raminifera in th e Rappahannock River estuary. 

48. Nrc li OLS, ]\{ M., and M. P . LYNC II . 1964. Shelf ob.-erva ti ons-Hydrography. 
Crui ses of J anuary 22-25, .Ttd y 15-19, 1963. 

50. CONI·:, CLA RENCE D., Jrt. 1964. A mathemati cal analysis of the dynami c 
soaring fli ght of the albatross with ecological interpreta ti ons. 

51. JosEP IT , E. B. , and J . DAVIS. 1965. A preliminary assessment of the river 
herrin g stocks of lower Che;;ape.ake Bay. A progress report to th e 
herring i n d u ~ try. 
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DATA REPORT 
I. NIC: II OI.S, 1\'1. l\ L 1965. Bay observations- Hydrography. Crui se.; o[ Novem· 

IH' r 27, '1961 and November 20, ] 962. 

THESES 
DILLON, WILLIAM AHTII Ull. J 963. Monogenet ic trcmalodes o[ some New Zealand 

fi shes. 
FounNIEH, RoBERT 0MEIL 1963. Nutri enl limitalion of primary prollucli on in 

the York River, Virginia. 
LAWLER, AllH IAN RuSS EL. 1964. Ca psalids (Monogenea : Capsalicl ae) of some 

Austra lian fi shes. 
LEON, KENNETH. 1963. E fieeh of high·energy X·rays on the n ~produc li o n of 

Urosalpinx cinerea. 
McC AI N, ] Oli N C. 1964. The Ca prelliclac (Cruslat:ea: Amphipotla) of Virginia 

and a parli al rev ision of Mayer's varielies of Caprella. acntifron.< 
Lalreille. 

M11 .l.EH, RoHEHT JosEP II . 1964. A stud y of osmotic response in Neornysis a.m.eri· 
cana Smilh . 

RUTII EilFOHD, CnAnLES L. 1964. The e fTects of copper sulph ate on spol, Leio· 
stonws xantlmru.s. 

SM ITH, WALLACE G llll.l. 1965. A slud y or th e st:up (SterwiOIII/lS ch.rysops) hasd 
on data obtained from ca lches of the 1963·6-1 winl er lrawl fi shery. 

STONE, R1c 11 AHD BYHON. 1963. A quan tilative slud y of benlhi c fauna in lower 
Chesapeake Bay with emphasis on animal-sediment relat ionships. 

VoGE L, Joli N W. 1963. Exper imenla l sludies on lhe photol.acli t: response of the 
marine isopod, Ligia e:\iO i i ca (Rou x). 

WILSON, W. STA NLEY. 196-1. Tmproving a nwthod for numcri <:al construd ion of 
wave ray: . 

TRANSLATION SERIES 
Translations from the Ru ssian by Pierre C. Oustinolf, Coll ege of Wi lli ant 

an d Ma ry, cd il ecl by Willi am J. Hargis, Jr. , fn slitute of Ma rine Science. Numh~r 

1 of thi s seri es wa: published in 1961 by the American Institute of Biological 
Sciences. Number 13 of the series was lr.anslated from th e Spani sh by Hcinaldo 
Morales-Alamo. 

2. AC il MEHOW, A. K11 . 1954 (19M) . A new species of Dactylogym s from the 
gill s of Amurean HypohtJvalrnichthys rnolatrix (Val.). Doklady Akad. 
Nauk USSR 9R (l): 167-168. 

3. NAGIBINA, L. F. 1953 (196-1). Heterobothriu.rn affinis (Linton) ami its po i· 
ition in the systematics of monogenelic trematodes of the fa mil y 
Dicliclophoridae (Fuhrmann). Trudy Zoo!. Tnst. Aka d. Nauk USSn 
13:137-143. 
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4. BYKHOVSKII, B. E. and A. V. GusEv. 1955 (1964). Contributions to the 
knowledge of monogenetic trematodes with primitive attaching anna· 
ture. Trudy. Zoo I. Inst. Akad. Nauk USSR 21 :110-118. 

5. BoGDANOVA, E. A. 1957 (1964) . On cer tain aspects of the biology of Dacly· 
logyrus skrjabini Achmerov, 1954-Parasite of Amur Hypophthal­
mychthys. Doklady Akad. Nauk USSR 113(6): 1391-1393. 

6. J3AUEH, 0 . N. 1948 (1964). On the systematic position of Ankyrooot.yle 
baicaleme Wlasenko. Doklady Akad. Nauk USSR. Vol 59(2) :383-386. 

7. STIU:LKOV, U. 1953 (1964). On the position of Axine belones in the system 
of monogenetic trematodes. Trudy. Zool. lnst. Akad. Nauk USSR. 
13:145-154. 

8. BYKHOVSKII, B. E. 1948 (1964). On monogenetic trematodes of Navaga . 
Raboty Morskoi Biologicheskoi S tantsii Karelo-Finskogo Universite ta , 
no. 1, p. 140-14·6. 

9. GLu KliOVA, V. M. 1955 (1964). A new species of the gen us Gyrodaclylzts 
Nordm. (Monog ··nea) .from flound ers o.f the White Sea. Trudy Zoo I. 
Jnst. Akad. Nauk USSR 18:36-38. 

10. RwEH, 0. H. 1951 (1965). Concerning pathogenicity of Dactylogyrus soli­
dus Achmerov. Doklady, Akad. Nauk USSR 78(4) :825-827. 

1.L GuSIW, A. V. 1955 (1965). Ancyrocephalus (s. L) vanbenedenii (Par e t. 
Per. ) (Monogenoidea ) and ib geographic distribution. Zoologiche­
ski i Zhurn al USSR 34(2) :291-294. 

12. BYKIIOVSKII, 13. E. 1951 (1965). Te traonchoicles-.a new genus of mono­
genetic trematod es. Akad. Nauk USSR, Zool. Tnst. Parazitol. Sborn ik 
13:29-34. 

13. MANE-GAHZON, FEHNANDO and Om:.ANDO GIL. 1962 (1965). Trematodes from 
turtles of Uruguay, V I. Lagotrerna urnguayensis n. gen., n. sp. , Mono­
genea, Monopis thoco tylea from the urinary bladder of Hydrornedu.sa 
lectifera (Cope). Com. Zool. Mus. Hi st. Nat. Montevideo 98, v. 7, 
7 pp. 

14. IzuMOVA, N. A. 1956 (1965). Host-specifici ty of D. vaslalor and D. solidns. 
Akad. Nauk USSR, Zool. Jnst. Parazitol. Sborn ik 16:218-228. 

Tidal velocity and direction, bottom topography, sa linity distribution , and river 
current data were co llected by VIMS during initi a l phases of Operation James 
River: first step in construction of the James River Model. 

The James River !Vlodel was constructeo in a shed a t the U. S. Army Corps of 
E ngi neers Waterways Experiment Station, Vicksburg, Mississippi. Templates at 

le ft center describe the bottom profile as an a id in molding the river floor. 


