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ably close to t he 50:50 expected in biscxu:cl anim als. Studi es have been conducted 
of t he reproductive h:tbits ami life cycles of t hese animals . 

The ultimate go:d is to facili tate con t rol of t hese pes ts so that oyster produc­
tion will he g rea t er. Unfortunately work to tlrtte has not resulted in dovel opmcn t 
of any new cont rol techni ques , but it seems ce r tain t hat t he in fo rm:ttion gained 
will a id mn.tc ri a ll y in t he search for an :tdequate cont rol measure . It is a lso likely 
t h: tt alterations in cont rol techni ques now in usc can he suggested whi ch will 
make them more effici ent. 

Cons ide rable ef-fort has been devoteLI to determining the e!Tectivcncss of 
drill pots, th e galvnni;,ed wire traps currentl y in wide in Virgini a.. The major 
pa rt of t his s tudy has been carri ed ou t in shallow wate rs nc:u· the L:d)()m.to ry . 
To estab lis h t he actual populat ions exis ting in the :trea s tud ied , regu la r squ:trc 
yard samples were taken. This in volved taking everything a li ve 01 1 t he bo tto m 
with in the squa re y:trd sampling fram e. The sand down to a depth of 3-G inches 
was al so scooped and scrc<med. During t he periods of s tud y, March 15-Au'.(ust 
30, 1!)57, t he populati on leve l, as de te rmined hy t his :thso lu tc coun t ing mct;hod, 
was found to he 48 .7 drills per square yard. The est imated popul at ion in t lw lnrge 
a rea sampl ed was 875,700. 

One hund red anu ninety-seven (J !)7) traps were fish ed in t he same a rc:t. These 
t raps captured a total of 7,-ln drills. An n.vemge of npproximatcly 3 ' drills were 
taken at each li ft. Comparing their :wemge ea.tch wit h the actual numbers per 
s(]uarc yard , th is means t hat the c f"fect i ve range of (;he t raps was a.hont 0.8, or 
in one lift 80 per cent of n.ll the drills in a squa re y:trd we re c:tp turecl . ITowcver, 
t he number of traps fi shed was suffici ent to remove onl y one per cent of the esti­
mated population of drills on t he plot . . Therefore, it is app:tren t t ha t 
trapping woul d have to be much more in tensi ve t han actu:d ly pract iced he re to 
remove drills a.t a rate li kely to p roduce ef-fective con t rol. 

Jn l\J5!) Hancock , an English wo rker, used roofi ng t il es as d rill t ra,ps or col­
lectu re>. 13ec:tusc til es h:Lve obvious cconorn ical adv:m ta.ges over gal vani ;,od wi rc 
traps, 'i.e., t hey neithe r rust nor require rcbait ing, i t wns decid ed to co mp:tre the 
two gears . Though t he experimen tal ti les have been pl aced on t he grounds it is 
too earl y to com ment on thei r effectiveness . This wi ll be reported late r. 

T wo diffe rent lines of in quiry a rc bein g considered in Lhc fie ld of dri ll eonLrol. 
One, Lhc release of sLeril e or t emporaril y sLcrilc males in Lo a popu lation in the 
hope t haL mat, ings will produce ste ril e egg cases . Thi s approaeh was suggested 
by t he suecessful contro l o f t he sc rew-worm fl y, Catlitroua, by scientists of t he 
D epar t menL of Agriculture . The second , t he usc of orthodich lorobenwnc ttnd 
Sevin was suggested by the wo rk of Dr. Loosano fT an I assoc i:tLes at Lhc U. S. Fish 
aml Wildlife ce rvicc c hellfish Laborato ry at Milford , ConnecLicut . Both methods 
must be carefull y laborato ry and field tesLecl be fore bein g put in to usc . A report 
on these projects is not possible at t hi s Lime. 

Planktology Research 

Scientist in C h.aruc . . 
Lu.boratory f1idc (half-time) .. 

Graduate .Assistant .. 

.Dlt. B. c. l'A'l'TJ•:N" 

. .. . • . .... .... W ES'l'ON E AI\YS, III 
. . . . . . . . . . . . . . . . D.\vw K. YouNG 

During the past year and a ha lf the P lanktology Research Section worked 
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a long two main lines. These involved the plankton survey and productivity 
studies. 

Tn the plankton survey a study of the annual cycle of plankton and assoc iated 
environmental variables wr1s carried out in t he lo wer York and t he Chesapeake 
Bay. Though several prelimi nary repo rts of this work luiVe been brought out , 
a final report will not be possible un t il the an im al (woplankton) and plant (p hyto­
pl ankton ) plankton samples have been fully exami ned. 

In the productivi ty work a se ries of 37 expe riments involving the use of li ght 
and dark bot;tles have been condueted in t he lowe r Yo rk. Several others have been 
conducted in Chesapeake Bay. Though the dat:1 a rc not full y a rmlyzed as yet, 
t his in fo rmation concern in g plankton production will probably make it possible 
fo r us Ln understand more of the availabili ty of t his food mt1tc ri :ll to t he hi gher 
animal:; sueh as shellfish and finfi sh and t he role it plays in their popula t ion 
changes. 

In considering the t heoret ieal nspects of these s tudies it has been poss ible to 
formul ate models of t he energy-depth re lat ionships in plnnkt.on. I n addi t ion, 
an abstract t heo ry of t he community and an empirical stability index were devel­
oped . These models, t heories and indices nu1y be important in unders tanding 
produet ion of marine organisms and, furthe r, in prcd i ·t ing such production. 

Embryology 

Scientist in Charge . . . .. .. ... . . .. . .... Dn. ll01nm'l' E. L. 13 J,ACK 

The respimtory metabolism and n.etiviti es of seve ra l rcspirat;u ry enzymes in 
deve lop ing eggs of the oyste r n.nd of t he clnm, Mulinea laleralis, are bein g studi ed. 
These data a re to be eompa red with s imil ar datn on adult t issues of these o rgan­
isms, which will be obtai ned t hroughout t he year. 

To dnte, eight enzymes have been assayed a t; four earl y s tages of development 
of the oyster, up to the straight-hin ge vcl iger stage. These a rc: aconi tase, 
isocitric dohyd rogcnnse, a lpha-ketoglutar ic dehydrogenase, succ inic dehydro­
genase, fumarase, ma li c dehydrogenase, DPH N-ox idase, and cytochrome oxidase. 
Dur ing development from t he blastula to t he trochop hurc stage, isoc itric and 
alpha-ketoglutar ic clehydrugenascs increase markedly, paralleling the change in 
rcspimtiun which Lakes place during t he same peri od . The ot her cmymes remain 
constant in act ivity from fe rti li zat ion to the ve li ger stage . The period of develop­
ment during which the two above enzymes inercase eorresponds to the beginnin g 
of t he formation of the lnrval intes tine. 

It is of considerab le in terest; Lbat the proportions of t he above em:ymes a re 
diffe rent in eggs and larvae from those reported for ad ul t oyste r mant le by J odrey 
and Wilbur. Thus the eggs nnd la rvae have very hi gh malie dehydrogenase and 
aconitase activit ies, whereas in adul t mantle acon itase is absent and malic de­
hyd rogenase is much lower in relation to t he other enzymes . The sign ificance 
between such differences in la rval and adu lt tissues is nut yet clear; much more 
work on both is needed. · 

Preli minary wo rk on t he spawning behav ior, development, and larval metabo­
lism of the clam, Mulinect has been begun. The an imal is easil y kept in the labo­
rato ry, and can be spawned upon warming to about 25° C during the sp ring · 
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mont hs . The rate of early development and the metaboli c chnngcs in t he larvae 
appear so fa r to be nearly identi cal to those in t he oyster. 

J<.: fl'orts to rear quan t iti es of larvae through metamorph osis have been made 
with both t he oyster :md the clam , without success . In orde r to be uniform ly 
success ful in these attempts, it appe:.1rs t hat t he temperature should be kep t fairly 
constant, a large supply of the proper food organisms must be available for daily 
feeding, and the large eultures must be aerated or stirred in such tt way that the 
larvae a rc nut killed in t he process . When the technique for such large-scale 
cul tur ing ha s been worked out , it is hoped that s tud ies of the mct:tbolism can be 
extended to the ent ire period of development of the anima l. 

Attempts to induce winter-spawning of oysters and clams, by warming the 
in coming sea-water have been made on :t small scale. Considerable success in 
ripening t he clams has been achieved ; howeve r, t he oyste rs have no t responded 
favorably to the warming t rc:ttment. This may be a cOJlsequcnce of t he poo r 
feedin g behavi or of oys ters in the laboratory, or of lack of suffi cient food in the 
incoming water. Plans for r1rtifi cial feeding of the oys te rs are underway. 

The spawning season of t he oyste r has been lengthened somew hat by artifi ­
ciall y coolin g t he incoming water during tht1 summer. Thi s prevents spa.wning of 
oysters kept in Ute labor:ctory; however, the faci li ties for coolin g large quantities 
of water a re not yet avail:tble, nne! the number of animals which can be kept in 
this manner are insufl'i cient. 

Upper York River Circulation Studies 

T o est;abli sh t he pattern of fl ow and mixing of wa.ters at the confluence of the 
Pamnnkey and the Mattaponi R ivers, t;he Chesapeake Bay Inst itute in conjunc­
t ion wiLh t he Laboratory ma.de several releases of fluorescent B.hoda mine-B dye . 
Following rel ease the research vessels of both institutions cont inuously sampled 
the water at vari ous depths using micro-fluorom et ri c ins tmments . The instru­
ments employed a re capable of detect ing dilutions of t he dye down to scveml 
parts per t rilli on. Though the datn h:wc not been analyzed as yet, it is expected 
t hat Lhcy will reveal the fate of li quids and suspenso ids (suspended matter) which 
reach to t he water in t he vicini ty of West Point. This inform ation should a lso 
assist in stud ies of t he fate of s il t and other materi a ls being added to t he system 
in t he upper reaches of the two t ributari es and from t he low-ly ing ma rsh lands. 

Fish Kills 

(and H.ed Tides) 

During this biennium several reports of fi sh kills in various areas of t;he lower 
Bay have been rece ived . In invcsLign.ting two of fish and cmb kills in t he lowe r 
York H.i ver in late summer of 1961 i t devel oped that though there were prob:cbly 
several causes involved, in each case red water or " red t ides" seemed to be at 
least parti a lly impli cated . In another case bottom fishes such as the clin gfish, 
gobies, blenuics and pipefish were seen swimming at t he surface of the sh:cllow 
wate r, obviously distressed . J ellyfish were also destroyed at t his t ime. 

There are a lso recently acquired indications that the blooms of naked 
dinoflagell ates (organi sms producing " red tides" or reel w:t tcr) cause adult 
oysters to stop feeding and actually kill, by poisoning, la rval biv:d ves- inclucling 



5G ltBPOH'l' OF TIU; COMMISSION OF FISHl~HIES 

oyste rs and clams . These observat ions plrtinly suggest t,hnt a major effort in the 
futuro must be expended in sLudying red Lides in order to deLc nnine t he ir possible 
importance in the flu ctuat ions of fishery populttt ions and associated m:trine plants 
and animals. 

Parasitology Investigations 

Scienli8l in Charge. 

/lesearch. ,1ssislanl . . 

..... Dll. w. J. fT AltniS, .Til. 

. .... . J. S. S'L'Ic J\I , JNG 

Und er contract to the Nation:tl Ins titutes of Health the L:ti>orato ry is con­
ti nuing its study of the fla two rm p:trasitcs of fi shes of the Atlant ic Coast and 
Chesapen.ke Bay. Mnny new paras ites have been identifi ed and a g reat deal of 
information concerning t he host-pn.ras ite relationships gathered. When this 
wo rk is compl eted we will have :t mu eh bet ter idc:t than form erl y of th is group 
of pa rasites and th eir e f'fcets on the hosts. 

Mr. Sterl ing's in teres t ing Htndy of th e monogcneid (cc top;lra.S iti c flatwo rms) 
of meniHtdcn is eontinuing. The li kelihood that these worms m:1y se rve as li ving 
tags to identify the geog raphi cal sou rce of various groups of menh aden seems 
greater than before. [f t his docs prove possible , it will provid e a mpid , inexpen­
s ive nnd more reliab le means of s tud ying the movements and life histo ri es of these 
fi sh than JI OW exists . It will , in some measmc, eli minate t he necessity for 
tagging. 

The wo rk on para.s itcs of Antarctic animals bein~ carri ed fon v:t rd by this 
L <thorato ry wit h complete rinnncia l support from the National Science Foundrt­
t ion and t he ArcLi c .InsLituLe is p rogress in g well. When these studi es a rc completed 
the Co mmonwealth will have contributed mate riall y to the Nation's seicntiri c 
effort in the post- [GY Antarctic p rogram and t he two young fie ld sc ientis ts now 
nt th e f:lo uth Pole wi ll rctum to t heir univers ity s tudies. 

The School of Marine Science 

The academi c program was grcn.t ly improved in 1!)5!) by elevation by the 
Co ll ege adminis tration of the Labora to ry's academi c program to full independ ent 
s t:1Lus as the .Depa rtment of Marine Scicnec of t he Co llege of William and Mary 
in Virgini a. Due Lo subsequent; growL h in faeul ty, fac iliti es, and students the 
Board of Vis itors elevated the Dcpnrtment to a full Schoo l- the Scho ol of Marine 
Science- within the Coll ege sys tem. This last deve lop ment should fac ili tate 
rapid improvement m1d expansion of th e ma rine educati onal progmm of the 
Commonwealth. lt s 11J.>uld be bolstered by addition of a doctoral program to 
t he curri cu lum of the Sc hoo l of Marine Sc ience. 

Graduate Students 

Mr. Richard B. Moore compl eted his graduate s tudi es in the sp ring of 1061. 
His thes is research concerned the anatomy of the rcproductive systems of the two 
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oyster dri lls UTosa. lpinx cinerea. and R!ipleura. cn.udata. He is now enroll ed ns a 
graduate s tudent in mi crobi ology :1t the Univers ity of Texas where he is working 
toward his doctoral degree. 

Several graduate s tudents a rc currentl y enrolled . These a rc : 1) Mr. Pet er 
E ldridge, working on the winte r tmwl fis he ry; 2) Mr. Eng-Chow T an, studying 
the ioni c transport in t he blue crab; 3) Mr. J. E. Warinner, TI f, studying the 
toxicity of inorgani c contaminants on mm·ine animals ; -l ) j'v[r. P eter Isaacson, 
working on the beha vior of the blue crab; 5) IVI r. Geo rge C. Grant, stmlying the 
eco logy and distributi on of :nruw worms ; and 6) M r. David K. Yot111g, investigating 
t he winter trawl fishe ry . Five other students, ·i.e ., Mr. W. A . Di llon, Nfr. Joseph R. 
Mi ll e r, .Mr. Cha rl es L. J.tuthe rford , Mr. Robert 0. Fourni er, nnd Miss Dorothy­
Anne lhctcke have been accepted . We also have two un cln::;s ificd s tudents, 
Mr. Weston E ayrs, Ilf , and Mr. llichard Stone. Add itional students n.re an­
ticipated for 1961. 

Tn cooperntion wit h t he N :<tiona! Sci ' nee Found:ction the .L:thorato ry has 
continued its program of und ergrad uate research pa rt icipa.t ion in 19GO and 
196.1. Each summer ten undergradu:ttes fro m locnl :md distant coll eges have 
gathered at the Laboratory to attend a se ries of regular lectures nnd conduct 
guided research projects . The program is very prod uctive in giving young 
scient is ts ac tual research experi ence and encouraging their in te rest in marine 
science. In n.d d iti on, t he Labo rato ry's regular and specia l research projects have 
received add itional support by the ass is tan ce of t hese young people. 

Chief lnfonnotion O.Oicer . .. .. ..... . .... . ....... . B.onE Jt'l' S. flA JI.l'Y 

A ssociate lnfonna.tiun O.Oicer ... . 

Clerk-'J'ypisl. . . . . . ......... . 

. F1mD B. BJccs 

..... Mns. C. A. As 11 g 

The training prog ram at the Labomtory cont inues popula r. Almos t 5,000 
s tud ents and teachers have attend ed its conservation p rogram,; during the current 
bi ennium. About 3,000 cnsuu.l v is itors also have been accommod ated . Lectures 
and demons trations were als o conducted fur various civic, social , and church 
groups. 

Inquiries Answered and Literature Distributed 

Reques ts for li terature on vari ous phases of marine science cont inues; over 
1,500 pieces have been mail ed out, t he larges t number of requests coming from 
elementary and high school s tudents and teachers. Approx imately lOll letters 
we re written to inquiri es of a specifi c nature whi ch could not be :mswc red by 
any publications we have avail abl e for dis tribution . Fifty-two inquiri es were 
Jmtde by t elephone or by personal vi.- i ts to the L><borato ry . 
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Photography 

Photographic work has increased in proport ion t o the increase in s t aff and 
the scope of the Laboratory ende:wo r. Staff members arc us ing om fac ilit ies 
more than in previous years and there have been numerous work reques ts for 
copy ing li te rat,ure wh ich is not readily available in any lib rary . Various publishing 
houses have requested pictures from our s toek and we hnve been able to suppl y 
some of these : American Oxford Encyclopedia, Noles on Swj a.ce Water in Virginia., 
Bullel·in for Oyster Fanners , Biography of the Sea- By Itichard Carrington , pub­
lished by Bas ic Books, Inc. 

Photographs have accompanied many of our press releases and some have 
appeared in magar.inc a rti cles : Virgin·ia Wildlife and Commercial Fisheries 
R eview. 

The State Film Production Se rvi ce is now in th e process of filming a pi cture 
on the s hallow wate r anim als indigenous to this are ''- T his will he dis tributed 
through the s tate fi lm li bmry and is prepared especiall y for grade schoo l ehi ldren. 

We have acq uired pictures whose t it les a re : 

"Chall enge of t he Oceans" 
" Inconstant Air" 
" Tbc E arth; Its Oceans" 
" The World We Live In; The Earth Is Born" * 
" The World We Live In; The Miracle of the Sea"* 
" The World We Live In; C reatures of the Sen"* 
" The World We Live In; The Com! Reef" * 

Publications 

We have pub lished two brochures dming the year. One to advertise our 
summer and NSF programs and the other to emph asize the importance of the 
department of Eco logy-Poll ution. Rep rints of "Treasures from the Sea, The 
Virgini a Seafood Industry" are on order and "Salt-Water Aqua ria" a pamphlet 
to help grade and high school teachers nnd students mnintai n salt aqua ri a is now 
in press. 

This of-li ce has ass is ted Dr. Wass in the prepamtion of a mimeographed 
copy of " Invertebrate Fauna of Marine and Brackish Waters. " This is a revision 
of the list which was previously prepared by Dr. Hew,ttt. 

An attractive poster calling at t,ention to t he dest, ructiveness of Myriophyllum 
(brackish watermilfoil ) was designed and printed by t he Information Offi ce in 
cooperation with Mr. Dexter H aven and D r. Brehmer. 

Sixty-one (61 ) press re leases were mailed to 320 names on the regular mailing 
lis t which was expanded dur ing t he year to include members of the Virginia 
Legisla ture. 

Special Exhibits 

Exh ibits have been set up both at Gloucester County Fair for two days and 
the Virgini a State Fair, in llichmond for ten days. A small exhibit was also put 
up at the Virginia Academy of Science at i ts meeting in Lexing ton this past 
spring (three-day meeting). 

*On pcrmnnent loan from Will iam and Mnry Extension. 
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Other Activities 

M r. Bail ey has been active in the Hesource-Use E du cat ion Council of Vir­
ginia serving on several commi t tces. The Council has sponso red t hree short 
courses a t the Virgini a Polytechni c fnstitutc, Virgini a State Coll ege and t he 
Coll ege of Willi am nnd Mary . T wo days of the com ses n.t Virgini a State Col­
lege and t he College of Willi am and Mary were devoted ent irely to marine science. 
Approx imately fif ty-nine students were enroll ed ami inst. ucted by t he In formation 
Officer. 

The Information Ofl'i cer directed an extension com se for twelve week uta 
schoo l in Hampton. Credit wns given through the College of Willi am nnd Mary 
to t hir teen students who enroll ed . Various members of t he fn.cul ty of the De­
parf;ment of lVIa rine Sc ience served as lec Lmcrs in t his comse. 

The Inform a Li on Olli ce r and D r . Willis G. HewaLt gave Lwo lectm es cn.ch 
a t Camp Farrar (LJl{ Club camp) at Virgini a Beach t his summer. 

The Inform ation Officer attended n. sec tional meeting of t he National Sc ience 
Foundat ion directo rs in Washington, D. C., J anuary 9-10 . He also aLtended the 
At lanti c EsLuarine Society Mee Ling in Philadelphi a April 27, 28, and 29. 

Science Fairs 

Several members of t he Laboratory stafl' acted a.~ judges in science fairs in 
Tidewater Virginia t his pas t spring. 

).acililiflti 
T o accommodate Virginia's growin g marine research program, several pieces 

of property have been acquired . Needed is still t he co rner plot in te rposed between 
two pieces of property to t he west of t he main po rt ion of t he campus t hat used to 
be pa rt of the old York to wn ferry lnndin g. Thi s lot should be acquired as soon 
as poss ible, provided a favora ble pri ce can be arranged . 

The microbiology building begun in 1960 was partia lly completed and occupi ed 
by the summer of 1961. Details of final co mpletion rema in to be carried out. A 
frame and sheet-metal building to be used as a shop was acquired from t he H igh­
way D epartment in 1960. In addition, t he old shop was converted in to a salt­
water laborato ry and enl arged. A small combustible chemicals storage building 
has also been constructed to get the inflammables out of t he main labora tory 
buildings and into a more fireproof structure. 

Land has been purchased at Wac hapreague and construction of t he permanent 
building begun . Comple tion is expected in late fall of 1961. 

Still needed to facili tate t he research program is t he pollu t ion-physiology 
research building. In addition, several smaller buildings, a pi er extension, 
channel dredging, and sea walls are necessary. T o provide t hese much needed 
facili t ies a capital out lay program of s ignificant propo rt ions Juts been proposed , 

As t he Laborato ry has grown, personnel addi t ions and reorgani zation has 
beei1 necessary. Included in t he t able of organization arc A~;s i stant Research 
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Director (a position held by Dr . .John L. Woou, Sr .) anu Assistant Administrative 
D irecto r (Mr. R. ,J. Washer) . The Assistant Administrative Direc tor is in charge 
of the fi scal and non-scientific admin istrative phases of t he Laboratory 's opera­
tions, while t he Assistant Research D irecto r is responsible for the scientific 
aspects . The Assistant Research D irecto r will a lso serve as Act ing Directo r in 
t he Di rector's absence. 

Form al d<Jpnrtments were also established during th e biennium . Elevated 
to Seni or Marine Sc ient ists and Department Heads were Drs . .J . L. Wood, Sr., 
.Microbiology-Pathology; E. B. Joseph , Ichthyo logy; Mo rri s L. Brehmer, Eco logy­
Pollut ion; am! Mr . W. A. Van Engel, Crustaceo logy (crabs). 

Auded to the scientifi c staff in 1060-61 we re : Mr. Langley Wood , Ph ysiology; 
Dr. Marvin L. WaEs, lVIarine E co logy; Mr . Maynard M. Nichols, Ocennogrnphy; 
Dr. Geo rge Moskov iLs, Marine Bacteriology; M r . .J. E . Warinner, Rad iobiology; 
Mr. R. A. Mu lfo rd, Microbiology; and Mr. H.einaldo Moralos-Alamo, Oyster 
Ph ysiology and Ecology; and Mr. Dnna E ldri dge, Malacology. 

Captain R. J. Hochban was engaged to fill t ho newly established pos it ion as 
Oceanographic Research Vessel Captain to replace Vernon A. Thompson. 

Several laborato ry technicians hn,ve been added. 
As usual tho staff has been augmented eac h year by visit ing professo rs and 

student ass istants. D rs. W. G . Hewatt and N. C. Hulin gs of Texas Christian 
University have ass isted in t he summer teachi ng and research prog r·am. Also 
in t he su mmers of HJ60-6l, D r. S. H. Hopkins has studi ed marine organ isms a t 
our Wachapreague Laboratory. 

Shellfish 

The Laborato ry's studies of diseases of shell fish have been very fruitful. No t 
onl y has the current oyste r epidem ic been tracked but a new causative organism 
identifi ed. Virgini a has been fortuna t;e and profited by t he early warnings given 
by the di stressing Delaware Bay mortali ty problem. As a result of t hese warnings 
it has been possible to set up a good mortali ty research program and secure in­
formation whi ch actually permi ttcu some Virginia planters to minimize their 
losses. This is a real contribution from science to the shellfis h industry and t he 
mari t ime econo my of the Commonwealth. 

Death s resulting from MSX, the protozoan parasite held responsible, will 
cause 1961-62 to be t he least productive season on reco rd in some t ime . And 
MSX does not ye t; seem to have sto pped spread ing. 

At least one encou raging sign has been t ho appearance and di sappearance of 
MSX in t he seed bed at Wrec k Shoal. This may indica te t hat the uppe r salini ty 
limi t of to lerance of t he disoas·c organism has been reached . 

Though we a rc just now beginning our culture program in an effort to develop 
techniques useful in the rearing of disease resistant oysters and othci· bivalves 
it is a lready evident that t he work must be expanded. Funds for doing so a re 
being sought in t he next biennial budget . 

In add ition to this Laborato ry approach, we recommend that efTorts be made 
to secure sets of young oyste rs in a reas where morta li t ies have been high . Suc­
ceeding experiments of this t ype wi ll probably produce oysters resistant to disease 
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by virtue of their having come from pa rents whi ch have survived t he nwngcs of 
t he di se:1se . Planters should also be discouraged from remov ing smvivors from 
t hese criti cal a reas. All survivin g oysters should be left; to sp:twn. 

Labora(;ory se icntis ts arc st ill of the firm opinion t hat Lhe Commission of 
Fisheries shou ld be empowe red to cont rol impor ts and exports of ma rine organ­
isms . It seems quite apparent tha t it is possib le to transport di seases or pests; 
fo r cx:unplc, Myrio7Jhyllum., t he Eurasian wntcrmilfoil , from the ir natural ha.bitats 
where t hey may be under na tur:.tl cont rol Lo fo reign places where, unchecked by 
natural competition , t hey can exp lode and cause t rouble. 

In t he course of our iVlSX researeh a new orga ni sm has been found in oyste rs 
from Seas ide of Virgini a . This o rganism, called Seaside Organism (SSO), is 
apparent ly rt na.tive of Seaside to wh ich both oysters and oystermen have nda.p!,ed 
themselves fairly sa tisf:wtorily . H docs eausc not iceabl e morta li t ies, whi c: h, 
however, can be avo ided by proper timing of ha rvest. 

Among t he research projects is a s tudy of oyste r feedin g; and f:t!;tening;. It 
has been shown that t he patterns of fattening diller in the di f"f"ercnt ri ve rs. Gen­
erally York River oysters nrc less fat than t hose from t he Rappaha nnock. It is 
tenta tively concluded t hat t he obse rved low quality of York U.ive r oyste rs in 
the winter may be associa ted with variat ion in types or quantities of food organ­
isms present in the water. This tentative conclusion must be checked and t he 
reasons for it established. 

Since plunkt,on a rc t he chi ef food for oyste rs, plank ton research has to be 
increased. It is proposed t hat t hi s he done during the 1962-63 biennium. 

Because of increased use of nuclear materi als in t he wo rld and par t icul a rl y 
in the J ames and lower Bay n,rca it has seemed necessary to increase om sur ve il­
lance of the radio aclivity of oysters, a lgae and other marine life. This is be in g 
done in cooperation with the Virgini a Department of H eal th and t he Uni ted Sta.tes 
Publi c Health Se rvice. Seve ral in te rest in g fi ndings have been made. 

Oys te rs rtnd many othe r sessile, fixed , attached or stationary, marine animals 
a re fil ter feeders. They feed by taking in great masses of wate r, as much as UO 
gallons per day or even more, fi lLcring out the useful pa.rLi cles whi ch a rc then 
passed t hrough the gut (as feces) and eliminat ing t he unwanted material s (as 
pseudo feces) . R:tdioactive parLicles would be among; t hese par t icles accumul ated 
wore they nvail abl e in the water. Because an acre of oyste rs may aecumulate 
and deposit several tons of suspended material from the wate r eac h wee k, t he 
a rea a round an oyster bed m ight qui ckly become hi ghl y rad ioactive in t he event 
of accident, to a. nuclear ship or extensive fall-out. In order to study t hi s facet 
of the nuelcar age the Laboratory , with t he help of severa l grants from t he Atomic 
Energy Commission , has es tablished a spec ial research project. This mdio­
biological work shoul d be cont inued and expanded becn.usc of the cx(,ensivc and 
growing nuclear act ivi t ies in the Chesapeake Bay a rea. 

Oyste r drills st,ill constitute a major h:tzard to the oyster popula.Lions of 
Seas ide of th e EasLcrn Shore, taking upw ards of 40 per cent of t ho populaLion 
there. If a fensiblc method of eontrol can be developed Virginia produetion will 
be greatly increased. In these clays of hi gh pri ces t he Eastcm Shore oystermen 
would benefit, greatly. 

The a reas where this should he clone, 1:.e., Eg;g Island , lower Mohj ack lhy 
and t he lower York TI.iver, a lso have populations of oyster drills. Though no t 
large the number of drill s a re enough to seri ous ly dec rease oyster spa tfall in 
these light setting nreas. Control of drills would clearl y benefit the disease 
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resis t :mce progmm . Either of these facets of the drill problem alone jus tify 
continued effo rt to develop suitable control measu res . In fact , drill research 
must be s tepped up . 

In parti cula r, field and laboratory studies of the chemi cal contro l techniques 
being developed at the Milford Bio logical Laboratory of the U. S. Fish and Wild­
life Service must be carried out. Not only should t he e fTectiveness of the chemicals 
and application methods be established but the possible s ide e fTects of the poisons 
used for th is purpose must a lso be determined. Additiona l ehemi cal and physiolog­
ical studies of the effects of those and other contamination problems must be 
ma de. Though those tests should be done qu ickly they must a lso be dono care­
fully if invo lvements with the Pure Food and Drug Act a rc t;o be avoided. 

Oyster production can probably be increased by more e ffective usc of scientific 
tcehniques, e.g. , setting pattern s tudi es, mass culture, pond rearing . Generally, 
however, these tec hniques have not been tes ted or estab li shed on a usable basis. 
Unt il th ey are, much of the potenti al value of sc ience is den ied indust ry. To 
eliminate t his loss and permit sc ience to be put more directly to the se rvice of 
indust ry, t he Staff and Board of Admini stnction a re proposing to establi sh a 
D emonstration Uni t within t he Laboratory. The fw1ctions of t his Unit wi ll be 
to conduct spec ifically applied research and also to translate t lte results of other 
research in to tec hniques usable in commerce. Considerable eHo rt should be 
devoted to this project in the next biennium . Additiona l personnel, laboratory 
space, vessels and field and laborato ry equi pment are needed . 

Blue Crabs 

Catch reco rds dat ing back to 192-l show no indicati on t hat the b lue crab is 
dec reasing in abundance. Actuall y, catches in 1957 were below the 30-year aver­
age, whil e those of both 1056 and 1958 were above average. It h:ts been pointed 
out t hat fl uctuations in cntch of fishery organisms a rc to be expected, particula rl y 
in a short-lived animal like the cmb wh ich is avail ab le to the fishery on ly a short 
time. In such an anima l there is no back-log of older individuals to prov ide a 
buffer if a bad spawning year occurs. 

The magnitude of the crab catch is determined by many variabl es. These 
include not onl y abundance of crabs but a l. ·o weather, ma rket a ffecting the number 
of fishermen in operation and the eHici ency of the gear. It is often forgotten that, 
like other migrating species, crabs move in response to va ri ous " weat her" condi­
tions in the water. Thus, they may actua ll y be plentiful but not avai labl e because 
they have moved away from a pa rti cul ar a rea . (This is anot her of the many 
reasons that an understand ing of currents, waves, temperatures, salini ties, tides, 
and pollu tion is important to t he ma rine scientis t.) 

There seems li tt le biological reason to a lte r the sponge crab or dredge Hshery 
regul a tions at the present time. Closed military areas and the large sanctuary 
prevent free cxploi tat ion of the popula tion and it would be extremely unwise to 
reduce earnings of fi shermen unl ess an ultimate benefit would result. 

For many years we have maintained that there is no convincing evid ence that 
f-lu ctuations in abund ance of the blue crab were rela ted to the amount of crab 
fish ing. Nor is there evidence that protection of sponge crabs had any particular 
merit as a conservation measure. As mentioned above, the catch depends entirely 
on the success of s ingle year classes : with a short life span, the blue crab provides 
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no back-l og of older ind ividuals to form t he basis of a catch in the event of failure 
of one year's crop. 

Vi rginia and Maryland fishermen faced a small supply from August Hl5!J to 
July 1960. But th e year class ente ring the fi sheries of both s tates in August l!J60 
contributed one of the lu.rgest catches in the histo ry of the Bay . Catches have 
remained at least two times larger than any previously recorded. Almos t one­
half of the entire 1960 catch was obtained from the new year class from September 
through December . The catch in the firs t fiv e months o[ 1961 was a lmos t three 
times la rger than that obtained in the same period in l!J60. 

Fmther res tri ctive legislation would, almost undoubtedly , needl essly inter­
fe re with the luuvcs ting of the annual crop. 

Because catches of Virginia crabbe rs often cons ist of 20 to :30 pe r cent or more 
of sponge crabs and because cmbs produced in seveml other southern stn.tes might 
permanently fill any vacancy produced in the Illftrket by withdrawal of such a 
la rge number of Virginia crabs, the result might actuall y be commerciall y 
detrimental. 

The young crab program is continuing . Though techniques are not yet fully 
satis factory , we hr1ve been remarkably successful in predicting the catches of the 
last seve ral years . Las t year' s low was pred icted s ix months or more in advance 
of the f-i shery. 

Adult female cmbs (sooks) should be specificall y exempted from the 5-inch 
minimum s ize law. Final s ize is atta ined at sexual matmity- no further grow t h 
occurs . In places where small-s ized adult females a re abundant, cspccirtlly on 
the ocean s ide of the Eas tern Shore, a hands hip is suffered by crab fi shermen 
who a re forced to cull these fu ll -grown crabs from their catch. No thing useful 
is gained by requiring or continuing such a practi ce. 

The interes t in tank-shedd ing of crabs for t he soft crab market has increased 
considerably. As a consequence inquiries concerning accompanying problems 
have a lso in creased. The Laboratory needs enl a rged faciliti es for s tudying these 
problems . 

Because large numbers of young blue cmbs a rc captured in cmh pots and a rc 
either kill ed o r damaged in handling, n. self-culling pot would be n. sound con­
servation dev ice. By such a device crabs would be rejected l y the pot unti l 
large enough to be salabl e and worthwhil e. The crabber would a lso be s:wcd 
much hand labor in culling. T ests of f-ive types of mesh s howed that pots made 
of specially-manufactured 1)/z by 2 inch mes h welded wire caught as many legal 
and only half as many illegal crabs as the pot now in general usc. Efforts a re 
being made to improve the performance of these experimental traps . 

Fish 

As predicted in March l!J58, croaker has been scarce in 1\)60 and 1U61. Tt is 
extremely unlikely that fi shing indus tri es, sport and commercial, played any 
part in the development of this sho rtage. It is most likely that some facto r in 
the water intervened, probably the extremely cold water temperatures in l!'cb­
rua ry and lVIarch, JU61 , to des troy the recentl y spawned young which had just 
gained access to the Bay from their ocean spawning grounds. This is based on 
the fact that in 1!J58 the young croakers taken in large numbers in our small-mesh 
sampling gear in January of 1!J58, had tot all y disappeared from the Bay by the 
nex t sampling period in March. Thus, there had been a successful ~p:twning and 
something other than lack of spawners and spawn produced the current shortage. 
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Uy s imilar use of t he small mesh net sampling techni que it has been predicted 
t hat spot would a lso be in s hort supply in 1961, probably clue to the severe cold 
during March and April of 1960. 

Gray sea trout continued to decline in 1960 but appear to have recovered 
s li ghtly in I!J61. The causes of t hese changes in abundance :1.re not clea r. 

As was predicted in 1958, s tr iped bass have been pl entiful. The l!J58 spawning 
was ex tremel y successful whil e those of 1.959 and J!J(jO were at leas t ave rage . As 
a result t here have been more t han ad equa te s tocks for sport and co mmercial 
fishe rmen alike. This gives fur t he r support to our contention that n:1tural 
phenomena a re probabl y gencmll y the mos t s ignificant general causes of the 
ext reme fluctu a tions in many Bay fi she ry popu lations . Howeve r, the e ffects 
of fi shing and contaminati on mus t be s tud ied fur ther. 

The low HJ60 and 1961 s had catches appear to hn.ve been due primaril y to a 
co mbinat ion of unfavora ble clima li c condi l ions and a seaso nal ma rkel. Ac t ua ll y, 
because of the unseasonabl y co ld weather th e shad did not ente r th e rivers and 
beco me n.vail a.bl e to the fi shery until after demand had declined. 

The most important projec t carried out by t he Icht hyology Department in 
1960-61 has hcen the Continental Shelf s tudy . In search of the spawning locations 
of croaker, spot, fl ound er, g ray trout and menhaden, Path:finder covered a large 
number of s t a ti ons ranging from t he mouth of the Bay to the Gulf St ream on a 
monthly bnsis . 

.From December !!)50-December 1960 t he area of study incl uded app rox ima tely 
2,500 square mil es of the Continen tal Shelf adj acent to the Chesapeake Bay ami 
ex tended app roximately forty mi les offshore. During t his 13-month peri od, 
12 cruises, whi ch involved a total of approx imately s ixty s hip-d ays and approx­
imate ly 300 man-d ays a t sea were conducted. As a result of th is effort n. great 
deal has been learned about Virgini a 's Continenta l Shelf wate r~. 

(a) The eggs of about f-ifteen fi shes and the la rvae of an even greate r number 
have been identified in the plankton. Among t hese for which spawning times 
and locali t ies are now known are gray sea t rout, summer Hounder, cod, common 
bon ita and co bitt. 

(b) The ex is tence of spawn ing concentrat ions of cod has been demonstrated 
in Virgin ia waters. 

(c) It has been demons tra ted t hat dming the winte rs of J!J5!J and 1!)60 
menh aden d id not spawn ins hore but was rest ri cted to a reas at least '10 mil es 
offs hore. The low numbers of la rvae encountered suggests low spawning success 
during both years . This informa t ion wn.s forwa rded to the menhad en investiga­
tion of the U. S . Fish and Wildlife and is now in press fo r general publi cation. 

(d) T empera ture and salini ty patterns in both surface and bottom wate rs 
have been clarified and the informati on has been made available through a specia l 
scientific repor t and through general publica t ion. 

(e) Surface em rent patte rn s t udi es have been conducted in Virgini a coastal 
wate rs in cooperat ion with t he Woods Hole Oceanographic Ins t itute. The sm­
fn.cc current is known to consis t of a meandering southerly drift which a t t imes 
reaches velociti es of ove r 15 mil es per day . This fact could he of great sign if­
icance in removing eggs and la rvae southward and mak ing it impossibl e for t hem 
to gain entrance to t he Bay . 

(f) A s ignificant s tudy was made on movements of larval sand lance (an 
important fo rage fish). This and s imil ar s tudi es should cont ribu te much to t he 

l 
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important qu estion of how larvae a re affected by em rent pattems . The resul ts 
of th is s tudy a re now in press for publi cati on. 

Afte r the compl etion of t he first year's operation , changes in coll ecting gear 
and in th e survey are:t we re made. The ove ra ll s i ~c of the oflshore a rea was 
reduced, bu t t he seaward extent was increased . 

In an a ttempt to trace la rval movements from the ocean into the Bay and 
t ri but a ries, plankton sampl es we re tnkcn in t he lower Bay, the Yo rk :wd Pa­
munkey H.ive rs . Thus our s tations now ex tend from the edge of the Contine1d a l 
Shelf to fres h waters . Prelimin:try results a rc ve ry encourn.ging. 

In additi on to this fie ld wo rk , the culture program has been successful in 
hatching t he eggs of ten species. Several species were reared to an id ent ifiab le 
stage . This work is important t o the overall Continental Shelf spawning g round 
s tudy because we mus t he able to recogni 1:e t he eggs and early stages of t he fis h 
occu rring out the re in order to find what is being sought. 

Th is prog ram mus t be strengthened if we are to und ersta nd t he flu ctutt t ions 
of the fishery. 

l'rob:tbl y due to the decline in abund ance of fi shes, t he spor t fi s hing efTort 
dropped from 2!),000 party boat trips and 2~7,000 pri vate boat trips in l\)5!) t o 
9,500 and 102,000 respectively in 1900. As t he dTor t deerea.·ed so did t he c:ttc h 
rate per man-hour decrease in a ll species but rock and pu(Tc r. Because these 
lows of abund ance in the fish s tocks a rc p robably temporary so a lso is t he slump 
in the spo rt fis hery probably tempora ry. 

Despi te th is s lump in t he sport f-is hery, catches of croaker, spot, gmy trout 
and flounder amoun ted to 24 per cent, 27 pe r cent, and 19 per cent of t he total catch 
of these fishes during 1958, 1!)5!) and 1060. This is a s ign ifi cant pa rt of t he total 
catch and fur the r indicates t he importanee of the sport fishery. 

SLudies of t he t hree la rge spor t fishes, cobia, red d rum and black drum , were 
ini Liated in 1000. 

Our services Lo t he spor t fishing in terests should be expanded . Indeed, we 
propose to do this in the co ming bi ennium. Because there is as yet li Lt;le or no 
evidence t hat Lhe finfishery, spor t and commercial, as it is now conducted in 
C hesapeake Day, pla.ys a dec isive ro le in Lhe ups and downs of t he popu la.L ions 
o f t he var ious important species iL is exLremcly unlikely t haL restri cLive measures 
woul d result in co nservation. (In fact., present, minimum si~ es [the cu ll law], 
may actua ll y have li tUe biological bnsis. ) As a resul t, Lh e Laboratory offic i:d ly 
recommends Lhat no furLh er rest ri ct ive measu res be placed on any fi shes at Lh is 
Lime. 

Eurasian W atermifoil 

.J oint research beLween t hi s Labo ratory, Maryland 's Chesapeake .lli ologicn. l 
LabomLo ry, nnd t he V. S. F ish and Wildlife Serv ice people at PaLuxent Wildlife 
Refuge on the Potomac, on watermilfoil problems has been partia lly success ful. 
Control measures have been developed. The use of 150 pounds of pe llet ized 
2-4-D per ac re in the spring after growth hns begun will dest roy t his pest for a 
season or more . Appli cation in succeed ing years may be necessary. 

As with a ll techniques of this nature, t here a re disadvantages, C. rJ ., dying 
weed may cover and smothe r oyste r·s and othe r ma rine li fe and Lhcre 111:ty be 
some direct effects of higher concentrations of t he chemi cal on nearby marine 
o rgani sms. Therefore, application must be carefully done. 
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Personnel and Facility Requests 

As a result of th e far-sighted approva l gi ven to th e Laboratory 's program 
by the 1!)60 Geneml Assembly and Govc m or Almond , Virginia's e f'fort in marine 
science has grown in s ize and effectiveness in t he last biennium . Studi es in 
geo logical and physical oceanography have been institu ted, and a radiobiology 
unit establi shed. 

Despite this excellent progress, it is in creasing ly apparent that in order to do 
an effective job of research and development t his Laboratory must increase it 
capabilit ies in the fields of oceanography, physiology, pollution , pathology, 
p lanktology, radiobiology and oyste r culture. A practical demonstra tion uni t 
must also be added. 

Accord ingly, an increase of slight ly ove r 100 per cent in the maintenance and 
operation bud get for t he biennium 1!)62-63 has been formall y requested of t he 
Governor's Budget Committee. The Gene ral Assembly will also be as ked to 
approve t hi s request. The twenl;y new scientists :mel fomteen techn icians provided 
by t his budget will permit us to give t he ma ri t ime in te res ts of the Commonwc:.dt;h 
t he sc ient ifi c servi ces t hey demnnd. 

Also needed ami requested are a new Pollu t ion ami Physiology Il.csearch 
Bui lding, a Demonst ra tion Unit; Building, a garage-s torage building, several 
expensive items of equipment s uch as a computer, an electron mi croscope, plus 
several lesser items. Additiona l libra ry space, eq uipment and hooks and journals 
are vital to success of the research program. A total of around $800,000 has been 
requested for Capital Outlay for the coming bienniurn . 

These increased amounts in support of research are clearl y justified. Tide­
water's greatest asset a re the m arine waters and their actual and potentia l com­
mercial and recreational output. The shorelines and wetlands bordering and 
a H"ected by t hese waters a re :1 lso extremely impor tant and valuable. Over 60 
per cent of Virgini a 's population and a major portion of its business, indust ry, 
and tranportsation ente rprise a rc located in Tidewate r and direcL!y t ied to t he 
sea. From thi s it is apparent that ma ri t ime resources are Virgini a's greatest 
economic assets . Virginia is a maritime state. To remain so she must ma ke wise 
use of her marine resources. Only wise management nnd development based on 
t he facts will do th is. Facts a re vita l. Fa<.:ts come only by research. 

Because the fa te of th e two fishin g indus tries is , obviously, inext ricably 
mixed with the fates of a ll of t he other segments of t he maritime economy, and 
because facts are needed to conserve our natural marine resources and to permit 
wise development of t he maritime economy of t he Commonwealth , a considerable 
increase in research effort is necessary . Because such research is usually profit­
able, this in crease in research is a sound economic investment. Add itional 
research is a lso demanded in t he interest of the heaHh and welfa re of Tidewate r 
residents, indeed of a ll Virgini ans. The support of t he Commission in t his proposed 
research program is respectfully soli cited. 


