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RESEARCH PROGRAMS AT VIMS 

MOLLUSK INVESTIGATIONS* 

L ong- tenn monitoring progmm for oysters 
A project for routine monitoring of public oyster beds for setting, 

age composition, growth, mortality, fouling and predation was initiated 
in 1947 and continued to the present time. It has been useful for pre­
dicting harvests and for advising those responsible for management of 
both public and private oys:ter grounds about p;roblems relating to 
oyster culture. The project involves routine data collecting year after 
year for long-term use. 

Seed-producing areas have been given first priority. Fall surveys 
have been made annually and seasonal shellbags, and weekly shellstrings 
or collecting pla tes, have been maintained in some areas each year. 

OJR bivalve la1·vae p1'0gmm 
Operation James River** was a massive cooperative study of the 

physical and biological characteristics of the J ames estuary involving all 
of the scientists a t VIMS for a period extending over approx imately 
three years. A great deal of time and effort went into a study of the 
origin, distribution and survival of oyster larvae. Data collected have 
not been completely summarized and interpreted at this time. 

Studies of SSO on seaside of Eastem Shore, Virginia 
SSO ("Seaside Organism" causing mortalities among oysters on the 

seaside of Eastern Shore) has been monitored since 1958. Papers on 
distribution and annual variations in intensity of SSO are contemplated 
when existing data are processed. 

Progmm to p1·oduce MSX - 1·esistant oysters 
A major program to produce MSX - resistant oysters has been in 

progress for the past three years. Significant results of possible great 
value to the oyster industry have been obtained. 

MSX, a pathogen among oysters, appeared in Virginia in 1959 and 
by the end of 1960 had devast at ed all beds in lower Chesapeake Bay. 
Since then onJy trial plantings have been made on nearly half of Vir­
ginia 's private rented grounds. MSX has been active every year since 

*VIMS a t ''V'ach apr eague conduct s marine r esearch on t h e Eas t e r n Shore and 
contributes largely to mollu sk investJg·ations . See the section Wachapreague 
La boratory on p. 6. 

••see "Operations J a mes River", Virginia Ins titute of Marine Sc ien ce 'l'wenty­
Third and 'l'wenty-Fourth Annua l R eports for period ending June 30, 1965, 
p . ·10 fo r t h e· early di s cussion of this project A r eport of OJR has been 
published and d is tributed to the Governor a nd m ember s of the Gen eral 
Assembly. 
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1959 with increasing intensity during the drought period of 1963-66. 
After eight consecutive years of monitoring to determine mortalities 
among oyster s as a r esult of this disease, there is no rational basis for 
expecting the disease to dissipate. 

Forty selected progeny groups of oysters. r epresenting four year 
classes and ages from 3 months to 3 years, have been monitored for MSX 
activity. These included duplication of stock but differ ent parents. 
Oysters in trays r eached soup size (2 0 to 3 inches ) a t two years and 
shucking size (3+ inches ) at age three. After some losses from un­
explained causes the first year, survival has been unexpectedly good 
with MSX activity quite low. Total losses to m arketable size oysters 
have usually been less than 40 % with predation and De1·mocystidium 
excluded. Unknown factors have caused much of this loss, particularly 
in the first year . Susceptible oysters imported as controls have shown 
high prevalences of MSX and very high losses (about 80o/o in two years) 
a t the same stations. 

Progeny bred fro m susceptible oyster s have survived about as w ell 
as those obtained from selected oysters. This observat ion togeth er with 
serious concurrent losses in imported susceptible stocks h as led to the 
conclusion th a t acquired immunity is in large part th e basis for survival 
of p rogeny. The key jacto1· in withstanding MSX attacks is exposure 
of stock at a small size and early age. 

Observations of natural sets and commercial transplants of yearling 
oysters support the conclusions drawn from testing laboratory-bred 
progeny. It is urged tha t oystermen explore the possibilities of planting 
young oysters (yearlings ) from MSX-prevale.nt areas in commercial 
operations. P articul ar c.oncern must be given to the problems of pre­
dation and smoth ering when such young oysters are planted in high­
salinity waters . It appear s not to be necessary to obtain seed from 
MSX-prevalent areas provided transplanting is done within a year of 
setting and preferably before warm weather when MSX activity be­
com es intense. 

The important finding th at early exposure to MSX will mmnmze 
subsequent losses to th e pathogen does not r educe th e need for strains 
of oysters with genetic res is tance. We are at the beginning of these 
studies. 

Miscellaneous mollttscan research 
The study of the r ange and population of oyster drills in J am es 

River con t in ued th roughout this r eport period. Further studies were 
condU:::ted on glycogen accumulation in mollusks in r elation to star ch 
levels in the sur rounding water . The evaluation o.f the use of Polystream 
for controlling oyster drills was completed in 1966. This study indicated 
tha t shells dipped in Polystream before planting would secure a set in-
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creased by a factor of 1 or 2 over untreated shells. It is not believed 
that this improved set is wholly due to supression of drill activity. 

RESEARCH OF FINFISH 

See VIMS Annual Report for period ending June 30, 1965, pp. 12-18. 
Work described has been continued. 

INVESTIGATION OF CRUSTACEA 

See VIMS Annual Report for period ending June 30, 1965, pp. 2-4 
for work in this area. 

ECOLOGY-POLLU1'ION STUDIES 

Research was conducted and will be continued to determine the 
effects of man 's activities on m arine and estuarine environments. 
Scientists involved in this r esearch seek to det ermine and evaluate 
methods for obtaining the maximum economic benefits from natural 
marine resources without destroying the multi-purpose potential of Vir­
gini a's tidal waters. 

S tudies were made on the nitrogen and phosphorus assimulation 
capaci ty of tidal waters. Surveys were m ade of benthic organisms in 
the J am es, Warwick, and Nansemond rivers and the kinds and abundance 
of these organisms were rela ted to the degree of pollution found in these 
water s. The effects of heavy metal toxicity on marine organisms was 
m easured and evaluated. Supplementary studies were conducted on 
offshore, Eastern Shore, and Chesapeake Bay bottom dwelling animals, 
marine fouling organisms, and on fish kills. 

Studies of biodeposition of radionuclides by marine organism s begun 
three years ago (See VIMS Annual Report for period ending June 30, 
1965) were terminated in 1967. Three papers on this sub ject have been 
published. (See Publications 1965-1967, Contributions). 

Personnel from VIMS served as consultants to and performed services 
for other state agencies, industries and munc.ipalities, and cooperated 
with federal and interstate agencies . Special attention was given to 
problems involved with water use and waste disposal. 

MICROBIOLOGY -PATHOLOGY-PARASITOLOGY STUDIES 

Microscopic and ELectTon-MicToscopic studies 

Studies of one-cell plants and animals present in the marine area 
were begun in 1959. Special emphasis was placed on fungi and protozoa. 
Ultrastructural studies began in December 1966 with the acquisition o! 
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an electron microscope. The fine structure of the oyster pathogen , 
Minchinia nelsoni, sometimes called "SSO'', has beern d!escribed. 

Preserved materials, stained slides and micrographs have been added 
to the permanent coHection of pathogen data. 

Stv.dies have been made of various oyster and crab parasites. 

Planktonic algae 

A study of aJgae in the plankton from the fall-line down the rivers 
and bay and across the continental shelf has been made to identify and 
demark the distribution of diatoms. 

Another study has led to the identifica tion o·f numerous phytoflagel­
lates, especially the dinoflagellates. Blooms of these organisms account 
for much of th e disc.olored water commonly referred to as "red tides." 
Some of these flagella tes are toxic. 

MaTine paTasites 

Members of the Parasitology Sec.tion continued their studies on the 
parasites of fishes from Antarctic and circum-Antarctic waters. During 
this period fou r papers (See publications 1965-1967, Contributions) were 
published dealing with the taxonomy of monogenetic trematode and 
copepod ectoparasites o.f f ishes; five papers were being prepared for 
subsequent publication. Thus far, fishes from McMurdo Sound and 
Wilkes Station Antarctica, New Zealand, Australia, Chile, and Drakes 
Passage have been examined for parasites. Host-specificity studies of 
the Monogenea continued; soon these data can be analyzed and con­
clusions drawn concerning the distribution, phylogeny, and systematics 
of both hosts and par asit es. 

Work on local parasites included a study of a local crustacean 
parasite of crabs, a survey of the parasites of fishes belonging to the 
genus Fundulus, and the d!escription of a n ew dinoflagellate parasite 
of cyprinodontid fishes of Virginia. Research on the larval development 
of Monogenea of local fishes was carried out during the summer months. 

These studies were largely financed through grants in force during 
this period: NSF GA-64 and GA-235, and NSF-RPCTP, GY-723 and 
GY-2385. 

PHYSICAL, CHEMICAL AND GEOLOGICAL 
OCEANOGRAHY 

See VIMS Annual Report for period ending June 30, 1965. 
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PHYSIOLOGICAL STUDIES 

Amino acids 
Research projects at VIMS relating to environmental physiology are 

outgrowths from one central , theme: chemical and physical "infor­
m ation" present in the environment passes through the integument of 
marine organisms and affects the physiology and behavior of the 
organism. Some of the sensory stimuli affecting marine organisms are 
light, sound and dissolved chemical compounds carrying sensory infor­
mation. 

Amino acids are organic compounds which serve as the fundamental 
building blocks of living cells. The earliest research at VIMS on amino­
acids was directed at determining their distribution and abundance in 
estuarine and oceanic waters. Research was done, and is continuing, to 
determine the actual significance of these constituents of protein in the 
biology of commercially important marine species. 

Projects were designed to determine the amounts of amino acids 
present in the Virginia m arine waters, their seasonal variations, their 
sources, the organisms which remove them from the water, and, finally, 
something of their biochemistry within the organisms of the area studied . 

It has been tentatively concluded that mixed popula tions of zooplank­
ton are a major source of dissolved free amino acids (DFFA). 

A series of experiments were performed to evaluate the net re­
lationship between oyster larvae and the dissolved free amino acid pool. 
These data are now ready for evaluation and preparation for publication. 

The blood of an animal is probably an important route between the 
supply and utilization of materials within the animal ; consequently, a 
knowledge o.f the concentrations of DFAA in the blood in conjunction. 
with the physiological conditions of the animal is important. Analysis 
o.f the blood of healthy and MSX diseased oysters indicates that the 
diseased oysters have a much lower level of DFAA in their blood than 
do healthy oysters·. A simple test for total DFAA could easily differenti­
ate between diseased and healthy oysters provided there are no other 
complicating factors which influence the DFAA levels in the blood. 

Changes in the DFAA pool in soft-shell clams (M,ya) w ere found 
to be directly related to salinity when the animals were subjected to 
reduced salinity. Major reductionS' occurred with the amino acids 
alanine and glycine. 

Senso1·y behavio?· of ma1·ine o1·ganisms 
The most comprehensive study of planktonic larval behavior ever 

attempted was commenced in June 1964 with preliminary laboratory 
experiments on the effect o.f light upon larval motion. These studies 
continued throughout the report period. 
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The effeds of light, tidal cycle, salinity, currents, and temperature· 
were studied as part of Operation James River in an intensive plankton 
sampling program in the field . Analysis of the results of this study is 
not yet complete. 

A second research project in sensory behavior has elucidated the 
mechanisms underlying prey selection by the oyster drill, UrosaLpinx 
cine1·ea. The applied benefits of this study involve the proper selection 
of bait materials for trapping this pest. 

Very limited experiments were initiated to study the behavior of 
sharks and rays in response to acoustic stimuli. The goals of this study 
an. to analyze the direct ional hearing capacity of sharks, and to establish 
b asic information necessary to the possible development of an electronic 
devi{oe which could act as an acoustic repellent. 

WACHAPREAGUE LABORATORY 

The laboratory at Wachapreague is an extension of the facilities at 
Gloucester Point to better serve the needs of marine resource users on 
the Eastern Shore Peninsula. 

CLam-rearing p1·oject 

In May, 1967 a project was initiated involving testing of various 
m ethods of rearing newly set hatchery clams. Several methods for pro­
tecting clams from predators were tested on natural bottoms. 

Cultw:ing clams in plastic wading pools was also tested. Best results 
thus far were obtained from supplying artificial food in standing sea 
water tanks. 

NatumL history of common bivaLves 

Systematic collections were started in June 1966 at various sta tions 
on the Eastern Shore to learn m ore about the growth, survival, and 
seasonality of local sp ecies. This work is still in progress with almost 
one hundred collect ions made, identified, measured, and preserved. 

A hydraulic dredge was designed and constructed for use in this pro­
gram. G. M. Manufacturing Company plans to produce this dredge, 
which will be known as the VIMS Jet Benthic Sampler. 

An excellent series of photographs of bivalves was made in con­
junction with this proj ect. 

B ehaviomL studies 

Studies were begun and are continuing to ascertain the salinity 
tolerance of various pelecypod larvae and adult bivalves. 
R ecognition of peLecypods 



I 

VIMS ANNUAL REFORT 7 

A paper on the recognition of pelecypod larvae has been prepared 
for publication, based on work completed at Wachapreague. In con­
nection with this work, an annotated bibliography of five hundred refer­
ences to bivalve larvae has been compiled. 

SERVICES AND FACILITIES SUPPORTING RESEARCH 
Data pmcessing and statisticaL services 

Data processing and statistical servic.es have been provided to all 
personnel at VIMS requiring such services. Equipment for these services 
consists o£ a 407 ao:::ounting machine, 026 card punch and O!l2 card sorter. 
On June 1, 1967 a remote terminal 1978 was installed, thus forming a 
communication link with the IBM system 360 Model 50 located at the 
College o-f William and Mary. 

Libmry 

During the two-year period 981 new books were added to the library 
collections, together with 96 journals and 22 important items on micro­
fiche or microfilm. A total of 1523 volumes were accessioned including 
the arrears in bound volumes of journals. 

Collected reprints were distributed to exchange list ; 20 r eprints in 
1965 and 34 for 1966. In addition, 1765 separate reprints were sent out 
in answer to individual requests, as well as 475 Special Scientific Reports, 
105 Education Series pamphlets, 140 Data Reports, 158 Translations, and 
26 lists of publications. The task of distributing collected and individual 
reprints was transferred from the library to the Information and Edu­
cation Department in the spring of 1967. 

A list of serial publications currently received was made for inclusion 
in a union list prepared and distributed by the Richmond Area Special 
Libraries Club, in 1965. A mimeographed list of serial holdings was 
prepared ~n the summer of 1967. 

PUBLIC INFORMATION AND EDUCATION 

During the 1965-67 report period, 5834 visitors registered at the 
Institute. These included 25 college groups and 111 elementary and high 
school groups . 

Short courses in marine resources were given each summer at Madi­
son College, College of William and Mary and Virginia State Coll ege. 
Instruction was also given at the Camp Farrar State 4-H Camp over a 
period of four days. 

Over 800 letters of inquiry and requests for literature were answered 
a nd approximately 24,300 pieces of literature were distributed. 
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ACADEMIC TRAINING PROGRAMS 

Gmduate p1·ogmms 
The Virginia Institute of Marine Science, through association with 

the College of William and Mary and the University of Virginia, pro­
vides an academic program leading to the d egrees of Master of Arts and 
Doctor of Philosophy in Marine Scienc.e. Majors in Biological Oceanogra­
phy, General Oceanography, and Fisheries Biology are available. 

During the academic year 1965-66, 40 students were enrolled ; for 
1966-67 there were 45 students. Six students were awarded master's 
degrees. 

Summe1· p1·og1·ams 
During the summers of 1965 and 1966 the Institute operated three 

programs supported by funds from the National Science Foundation: 

Research P articipation for College Teachers, in which .four college 
teachers spen t 12 weeks engaged in research at VIMS. 

Undergraduate Research Participation for College Students in which 
ten students engaged in research training for ten weeks each summer. 

Cooperative College-School Science Program in which three high 
school teachers and 15 high school students r eceived eight weeks 
training in m arine science each summer. These programs were pro­
vided a t the request of the Norfolk City School administration . 
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PUBLICATIONS 

SCIENTIFIC CONTRIBUTIONS 

160. PATTEN, B. C. 1966. The biocoenetic process in an estuarine phyto­
plankton community. Oak Ridge National Laboratory ORNL-3946, 
UC-48 - Biology and Medicine. 97 pp. 

163. WooD, L. AND BEVERLY A. RoBERTS. 1966. Differentiation of effects 
of two pesticides upon UTDsalpinx cine7·ea Say from the Eastern 
Shore of Virginia. Proc. Natl. Shellf. Assoc. 54(1963): 75-85. 

170. WARINNER, J . E. AND M. L . BREHMER. 1966. The effects of thermal 
effluents on marine organisms.. Air & Water Pollution Intern. Jour. 
10:277- 289. 

181. VAN ENGEL, W. A., W. A. DILLON, D. ZWERNER, AND D. ELDRIDGE. 
1966. Loxothylacus panopaei (Cirripedia, Sacculinidae) an intro­
duced parasite on a xanthid crab in Chesapeake Bay, U.S.A. 
Crustaceana 10: 111-112. 

183. RICHARDS, C. E. 1965. Availability patterns of marine fishes caught 
by charter boats operating off Virginia's Eastern Shore, 1955-1962. 
Chesapeake Sci. 6:96-108. 

186. HARRISON, W., AND M. L . WASS. 1965. Frequencies of infaunal in­
vertebrates related .to water content of Chesapeake Bay sediments. 
Southeast. Geol. 6:177- 187. 

187. DILLON, W. A., AND W. J . HARGIS, JR. 1965. Monogenetic trema­
todes from the southern Pacific Ocean. I. Monopisthocotyleids 
from New Zealand fishes. Biology of the Antarctic Seas, II. 
Antarctic Research Series 5, p. 229-249. 

188. DILLON, W. A., AND W. J. HARGIS, J R. 1965. Monogenetic trema­
todes from the southern Pacific Ocean. II. Polyopisthocotyleids 
from New Zealand fishes: The families Discocotylidae, Microty­
lidae, Axinidae, and Gastrocotylidae. Biology of the Antarctic 
Seas, II. Anarctic Research Series 5, p. 251-280. 

189. HARGIS, W. J ., JR., AND W. A. DILLON. 1965. Monogenetic trema­
todes from the southern Pacific Ocean, Part III. Diaplasiocotyle 
johnstoni Sandars, 1944 with a description of a new family. Proc. 
Helminthol. Soc. Wash . 32: 220-224. 

190. CHANLEY, P . E. 
Barnea t1·uncata. 

1965. Larval development of a boring clam, 
Chesapeake Sci. 6: 162-166. 

191. McCAIN. J. C. 1965. The Caprellidae (Crustacea: Amphipoda of 
Virginia. Chesapeake Sci. 6: 190-196. 
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192. HATHAWAY, R. R. 1965. Conversion of estradiol-17 by sperm 
preparations of sea urchins and oysters. Gen. Comp. Endocrin . 
5:504-508. 

193. ANDREWS, J. D. 1966. Oyster mortality studies in Virginia. V. 
Epizootiology of MSX, a protistan pathogen of oysters. Ecology 
47: 19-31. 

194. HAVEN, D. S. , AND R. MORALES-ALAMO. 1966. Use of flourescent 
particles to trace oyster biodeposits in marine sediments. J. Cons. 
Perm. Int. Explor. Mer. 30:267-269. 

195. HAHRISON, W. , N. A. PoRE, AND D. R. TucK, JR. 1965. Predictor 
equations for beach processes and responses. J. Geophys. Res. 
70: 6103-6109. 

196. BREHMER, M. L. 1965. Turbidity and siltation as forms of pollution. 
J. Soil Water Conserv. 20: 132-133. 

197. HULINGS, N. C. 1966. Marine Ostracoda from western north At­
lantic Ocean off the Virginia coast. Chesapeake Sci. 7:40-56. 

198. HAVEN, D. S., AND R. MORALES-ALAMO. 1965. Apparatus for hold­
ing individual oysters under equal water flows. Limnol. Oceanogr. 
10:605-606. 

199. HAHVILL, A. N. , JR. 1965. The vegetation of Parramore Island, 
Virginia. Castanea 30:226-228. 

200. CHANLEY, P . E. 1965. Larval development of the brackish water 
mactrid clam, Rangia ctmeata. Chesapeake Sci. 6: 209-213. 

201. WooD, L. 1966. Determination of free amino acids in seawater, 
p. 652-655. In Automation in Analytical Chemistry. Technicon 
Chromatography Corp., Ardsley, N . Y. 

202. FouRNIER, R. 0. 1966. Some implications of nutrient enrichment 
on different temporal stages of a phytoplankton community. 
Chesapeake Sci. 7:11-19. 

203. CHANLEY, P., AND M. CASTAGNA. 1966. Larval d evelopment of the 
pe lecypod Lyonsia hyalina. Nautilus 70: 123-128. 

204. DILLON, W. A. 1966. Provisional list of parasites occurring on 
Fundulus spp. Va. J . Sci. 17:21-31. 

205. HARRISON, W., N. A. PORE, AND J. J. NORCROSS. 1966. Predictor 
equations for surface and bottom drift of continental shelf waters 
between Cape Henlopen and Cape Hatteras, U.S.A. Abstracts 
of Papers, 2d International Oceanographic Congress, p. 154-155. 

208. THOMPSON, J . C., JR . 1966. Glauconema trihymene n. g., n. sp., a 
humenostome ciliate from the Virginia coast. J. Protozoal. 13 :393-
395. 



VIMS ANNUAL REPORT 11 

209. PATTEN, B. C., D. K. YouNG, AND M. H. ROBERTS, JR. 1966. Vertical 
distribution and sinking characteristics of seston in the York River, 
Virginia. Chesapeake Sci. 7:20-29. 

210. WooDMANSEE, R. A. 1966. Daily vertical migration of LucifeT. 
Planktonic numbers in relation to solar and tidal cycles. Ecology 
47:847-850. 

211. TAN, ENG-CHow AND W. A. VAN ENGEL. 1966. Osmoregulation in 
the adult blue crab, Ca!linectes sapidus Rathbun. Chesapeake Sci. 
7: 30-35. 

212. THOMPSON, J. C. , JR. 1966. Pseudocohnilembus ma1·imLs n. sp., a 
biology of the sacculinid parasite Loxothy lacus panopaei (Gissler, 
1884) Boschma, 1928. Trans. Amer. Micr. Soc. 85:407-414. 

214. WooD, L ., AND K. L. WEBB. 1966. Determination of fre e amino 
acids in oceanic and estuarine waters. Abstracts of Papers, 2d 
International Oceanographic Congress, p. 397-398. 

215. WEBB, K. L., AND R. E. JOHANNES. 1966. Qualitative and quantita­
tive studies of dissolved amino acid production by marine zoo­
plankton. Abstracts of Papers, 2d. International Oceanographic 
Congress, p . 392. 

216. HARRISON, W. 1966. Partial correlation model for waters off the 
southern portion of the middle Atlantic Bight, U.S.A. Abstract 
of paper submitted to the lOth Conference on Coastal Engineering, 
extra. 10. 4 pp. 

217. CHANLEY, P. 1966. Larval development of the large blood clam, 
Noetia ponde1·osa (Say). Proc. Nat!. Shellf. Assoc. 56 (1965): 53- 58. 

219. PERKINS, F . 0., AND R. W . MENZEL. 1966. Morphological and cul­
tural studies of a motile stage in the life cycle of Den noystidium 
maTinum. Proc. Natl. Shellf. Assoc. 56 (1965): 23-30. 

221. NICHOLs, M . M. 1966. A study of production and phosphate in a 
Sonoran lagoon. Publ. Inst. Mar. Sci., Univ. of Texas 11:159-167. 

222. LYNCH, M. P ., AND L . Woon. 1966. Effects of environmental salinity 
on free amino acids of CmssostTea viTginica Gmelin. Comp. Bio­
chem. Physiol. 19:783- 790. 

223. NICHOLS, M. M., AND R. L. ELLISON. 1967. Sedimentary patterns of 
microfauna in a coastal p lain estuary, p. 283-288. I n Estuaries, 
Amer. Assoc. Adv. Sci. publ. 83. 

224. PATTEN, B . C., AND B. F . CHABOT. 1966. Factorial productivity ex­
periments in a shallow estuary: characteristics' of r esponse sur­
faces. Chesapeake Sci. 7: 177-186. 
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225. ANDREWS, JAY D., AND J OHN L. WooD. 1967. Oyster mortality 
studies in Virginia. VI. History and distribution of Minchinia 
nelsoni, a pathogen of oysters in Virginia. Chesapeake Sci. 8: 1-13. 

227. HAVEN, D. S., AND R. MORALES-ALAMO. 1966. Aspects of biodeposi­
tion by oysters and other invertebrate filter feed ers. L imnol. 
Oceanogr. 11:487-498. 

228. CALDER, D. R., J . R. THORNBOHOUGH, AND J . K. LOWRY. 1966. Record 
of Ecteinascidia turbinata (Ascidiacea, Perophoridae) in the York 
River, Virginia. Chesapeak e Sci. 7:223-22,4. 

230. HAVEN, D. S., M. CASTAGNA, P. CHANLEY, M. WASS, AND J. WHITCOMB. 
1966. Effects of the treatment of an oyster bed with Polystream 
and Sevin. Chesapeake Sci. 7: 179-188. 

232. NICHOLS, M. M., AND R. L. ELLISON. 1966. Light-weight bottom 
samplers for shallow water. Chesapeake Sci. 7: 215-217. 

234. HARGIS, W. J ., JR. 1965. Multidisciplinary research on an estuarine 
engineering project. Bull. Water Resources' Resear ch Center . Vir­
gi nia Po lytechnic Institute, 2:45-66. 

235. LAWLER, ADRIAN R. 1967. Oodinium cyp1·inodontum n . sp., a para­
sitic dinoflagellate on gills of Cyprinodontidae of Virginia . Chesa­
peake Sci. 8:67-78. 

236. ELLIOTT, H . A., R. ELLISON, AND M. M. NICHOLS. 1966. Distribution 
of Recent Ostracoda in the Rappahannock estuary, Virginia . Chesa ­
peak e Sci. 7:203-207. 

238. JosEPH, E. B ., AND V. P. SAKSENA. 1966. Determination of salinity 
toler an ces in mummichog (Fundulus heteroclitus) larvae obtained 
from hormone- induced spawning . Chesapeak e Sci. 7: 193- 197. 

239. MENGEBIER, WILLIAM L. , AND L . WOOD. 1967. Respiratory enzymes 
in mantle homogenates of Cmssost1·ea viTginica and the effects of 
Minchinia nelsoni (MSX) and Cochlodinium helicoides on activity 
levels. Comp. Biochem. Physiol. 21: 611-617. 

240. PERKINS, F . 0., AND R. W. MENZEL. 1967. Ultrastructure of sporu­
lation in the oyster pathogen Dermocystidium maTinum. J. Invert. 
Pathol. 9:205-229. 

243. ZwEHNEH, D. E. 1967. N eoscutellidium yeatmani n. g., n. sp. (Cope­
poda: Harpacticoida) from the antarctic fish Rhigophila deaTbomi 
DeWitt 1962. Trans. Amer . Microsc. Soc. 86: 152-157. 

245. CASTAGNA, MICHAEL, AND PAUL CHANLEY. 1966. Salinity tolerance 
and distribution of Spisula so lidissima, Mulinia latemlis and Rangia 
cuneata, family Mactridae. (Abst.) Ann. Rept. , Amer. Malacol. 
Union for 1966, p . 35. 



VIMS ANNUAL REPORT 13 

249. CASTAGNA, M. 1967. A benthic sampling device for shallow water. 
Limnol. Oceanogr. 21:357-359. 

SPECIAL SCIENTIFIC REPORTS 

47. ELLISON, R., M. NICHOLS, AND J. HUGHES. 1965. Distribution of re­
cent Foraminifera in the Rappahannock River estuary. 

51. JosEPH, EDWIN B. AND JACKSON DAVIS. 1965. A preliminary asses­
ment of the river herring stocks of lower Chesapeake Bay. A 
progress report to the herring industry. 

SPECIAL REPORTS IN APPLIED MARINE SCIENCE 
AND OCEAN ENGINEERING 

6. BREHMER, MORRIS L . AND SAMUEL 0 . HALTIWANGER. 1966. A bio­
logical and chemical study of the tidal James River. 32 p . Ap­
pendix A-E. 

7. HARGIS, WILLIAM J ., JR. 1966. Final report on Operation James 
River (an evaluation of the physical and biological effects of the 
proposed James· River navigation project). 73 p. 

8. CORPS OF ENGINEER, U. S . ARMY AND THE VIRGINIA INSTITUTE OF 
MARINE SciENCE. 1967. A study of the effects of dredging and 
dredge spoil disposal on the marine environment. 25 p . Appendix. 

DATA REPORTS 

2. VAN ENGEL, W. A., AND F . J. WoJCIK. 1965. Catch and value of 
the Chesapeake Bay blue crab, 1880- 1960. 39 pp. 

3. VAN ENGEL, W. A., AND F. J. WoJCIK. 1965. License r ecords of 
the blue crab fisheries, Virginia and Maryland, 1898-1960. 15 pp. 

4. VAN ENGEL, W . A., AND F . J . WoJCIK. 1965. Catch and value of 
various American crustaceans, 1929-1960. 34 pp. 

TRANSLATION SERIES 

15. ZAKHVATKINA, K. A. 1959 [1966]. Larvae of bivalve mollusks of 
the Sevas topol r egion of the Black Sea. Akad. Nauk. SSSR, Trudy 
Sevastopol'skoi Bioi. Stant. 11:108-152. 

16. DOLLFUS, ROBERT PH., AND LOUIS EUZET. 1964 (1965) [1967] . Sup­
plement to the d escription of Pseudobenedenia nototheniae T. H. 
Johnston, 1931 (Monogenetic trematode ) parasite of a . teleost of 
the genus N otothenia Richardson from the K erguelen Island. Paris. 
Bull. Mus. Hist. Nat., ser. 2, 36 (6) : 849-857. 



14 VIMS ANNUAL REPORT 

EDUCATIONAL SERIES 
13. NIEMEYER, VIRGINIA BERRY, AND DOROTHY A. MARTIN. 1967. A guide 

to the identification of marine plants and invertebrate animals of 
Tidewater Virginia. 82 pp. 

THESES 
LYNCH, MAURICE PATRICK. 1965. The effects of environmental salinity 

on free amino acids of C1·assost1·ea virginica. 

ROBERTS, MORRIS HENRY. 1965. Functional morphology of the mouth 
parts of Pagurus longicarpus Say. 

FAUNCE, JoAN LEE. 1965. Effect of environmental salinity on the amino 
acids of Balanus improvisus Darwin. 

SMITH, WALLACE GrnB. 1965. A study of the scup (Stenotomus chrysops) 
based on data obtained from the catches of the 1963-64 winter 
trawl fishery. 

CALDER, DALE RALPH. 1966. Ecology of marine invertebrate fouling or­
ganisms in Hampton Roads, Virginia. 

KERWIN, J AMES A. 1966. Classification and structure of the tidal 
marshes of the Poropotank River, Virginia, fall 1964. 

KRAEUTER, JoHN NORMAN. 1966. Descriptions of fecal pellets of some 
common invertebrates in the lower York River and lower Chesa­
peake Bay, Virginia. 

ZwERNER, DAVID ERIC. 1966. Parasitic copepods of some Antarctic and 
New Zealand fishes. 

CHANLEY, PAUL. 1967. Aids for identification of bivalve larvae of Vir­
ginia. 



VIMS ANNUAL REPORT 15 

PERSONNEL LIST 

Allen, W. T .... ...................... ......... ......................... .. ...... ....... Laboratory Specalist 
Andrews, J. D., (Ph.D.) _____ _____ ___ ___ ___ __ .. .. .. .. .. .. .. ........ . Senior Marin e Scientist 
Annis, B. __ ____ ____ .... ..... .... ...... ______ _________________ ______ _ ,,. __ __ ______________ ------·· --------- Secretary 

Ashe, B. D. ---- ------- -- -------------·---- ---- ------------- ----·· ....................... . _________ ______ __ _ Secretary 
Ashe, C. S . ----- --- --- -- ----- ------------------ -- -- ----- ----- --- -.......... ........ Confidential Secr et ary 
Bailey, R. S., (M.S.) .. .... .. .. . ~ ................... .. .... ......................... Information Officer 
Banks, E. L . ......... .................. ........... .. .. ..... ... .. .. .. .................... Utility Serviceman 
Bartley, D. K . --- -- -- ---- ..... ............ ..... ___ ____ __ _______ __ _____ ................ .. .. ......... ....... Secretary 
Belvin, A. ----- --- ------ -... .... ..... .................. .. .......... ................... ......... . Vessel Engineer 
Belvin, E. S .... .................... ... .... ............ ................... ........................ ... Vessel Mate 
Bick, K. L., (Ph.D.) ... .. .. ..... .. ........... ......... ...................... .. ......... ... Associate Staff 
Biggs, F. C., (B.A.) .... .. ............. .. ..... .... ... .. ...... ....................... Information Officer 
Black, R. E. L., (Ph.D.) .. .... ................ .............. ...... Associate Marine Scientist 
Bolden, H. G ................... .................... ....... ......... .................... Electrical Leadman 
Bond, M. A . ...................... ... .. .... ... ... .... ........... ... ............ .. .. . Laboratory Technician 
Brandford, B. M . .. .. .... ..... .. .. .................................. ...... ........ .. .. --- -- -------------- -------- Maid 
Brehmer, M. D., (Ph.D.) ... .. .......................... ....... .. Assistant Institute Director 
Bristow, J. A. , Jr . .. .... ...... ....... .. .. .. .. .. .......... .. ................... Laboratory Technician 
Brown, E. K ........................................................................... ----------- -- ----- I llustrator 
Brown, J . A. ................ ...... ........... ........ ...... .. .............. ... Labor atory Technician 
Brown, K . M. _________ ........... .................. .. .. ___ ____ _______ ___ ____ __ __ ________ __ _______ ____ .. __ Secretary 

Brown, P. ------------- ·----------- --·-- ---- ---- ----- ------ .... ·-------------- -·-- -- Laboratory Technician 
Brown, R. ------------- -- -------- --- -- -- ----- --- -- ---- -- ------ -.. .......... ..... ..... ...... ..... Laboratory Aide 
Buck, R. , (M.S.) __ __ , ______ , ____ ________________ ____ ____ __ ____ ___ ____ Assist ant Marine Scientist 

Bunting, R. -- -------- -- --- ------ --- ------ -- ----- ---- ---- -.. ----- --- -- ......... .. .. . Laboratory Technician 
Burbidge, E. --- ---- ------------ -.. ·- ------------ ·---- .. ·--.. ·-- ---- ·--- ·-- ------- - Laboratory Technician 
Burrell , V. C., (B.S.) ..... ...... ...... .... , .................... ........... --------- Research Assist ant 
Byrd, M. A., (Ph.D.) ... ..... .. __________ ____ ________ ____ __ ___ ______ --- -------------- -- - Associate Staff 

Callard, I. P., (Ph.D.) ------------- -------- -.. ·---- --- ------ --- -------- --- ----....... Associate Staff 
Campbell, M. A. --- --------- --- --- --- ---------- ----- -- -- ------- -- ------------- Laboratory Technician 
Castagna, M., (M.S.) -- -- -- --- --- ------ --- ------- -- -- Wachapreague, Scientist-in -Charge 
Chanley, P . E., (M.S.) -------- --- ------- --- -- --.. ·--- ----- ------.. -- Assistant Marine Scientist 
Chapman, T. A. __ _ , __ ___ ___ ____ __ __ ___ ................ Buildings and Grounds Supervisor 

Collins, C., (Ph.D.) -------- -- -- ---- --- --------- ---- -- -.. ·--- ---........ Associate Marine Scientist 
Cottingham, R. -- ---- ------- -- -- .... .. ................ .. _____ _____ ____ ___________ Laboratory Technician 
Cone, C. L. ------------ --------- ----... ........... ... ... ............. : ........ ................ Associate Staff 
Crockett, D . ________ , ___ ____ ,, ____ ___ ____ ____ .. ____ ___ ______ ______ __________ __ _ Laboratory Technician 

Crumpacker , K. --- ----- -----.. ·--- --- ----- --- -- -- --- ------------- ----- -------- - Laboratory Technician 
Davidson, S .. .. ..... ......... .. ...... ....... _____ _____________ _________ ____ _______ Laboratory Technician 

Davis, B. ------- ---- -- ----- --- ---------- ---- ------ ---- ------- --- -- -- ---- -- ---------- --- -------·--- -------- --- Secretary 
Davis, J . (B.S.) ---- ------ --- ---- -- ------- ---- .. ·---- ---- --- --- ---- -- -- ---- ----- ----------- .. ________ . Illustrator 
Davis, W. J ., (Ph.D. ) ---- ----- -------- ---------------------- --- --- - Associate Marine Scientist 
Dillaman, R. M. ------------- ------ ---------------- ----------------------------- Laboratory Technician 



]() VIMS ANNUAL REPORT 

Dillon. W. A., (M.S.) .. -- ·---- ------ --- .. --- ----·----··-- .. ---- ---- Assistant Marine Scientist 

DuPaul, J. __ ------ ------ --- --- --- -----·------·-- ------- -- ---- ---- ----- -- .. --- ---- Laboratory Technician 
Dwiggins, S . C. ----- ·--- -------- --- --------------- ---------- -- --·- .. ___ __ __ Laboratory Technician 

Eayrs, T. B. ------------------ ----------·-·------ ------·-· ·-·---- --· ---- ----·-· --·-- --- -- ----·- ------- --- Secretary 
Eay rs, W., (B.S.) ---- -·-- -- -·· --- ··--··--·---···--· ---·····-·· ------ ··-···--- --- Laboratory Specialist 
Ebel, M. ·-···--·----·-----------· -····--·----·----------··-·---······---·--·- --···-·-- Laboratory Technician 
Eldridge, P. J ., (M.S.) ------··-- --- ---- ------- ··· -·· -- ---- ------· - Assistant Marine Scientist 
Ellison, R. L., (Ph.D.) -- --· -·-·-·····-·- ---·- --·· --·· -- -- --·- -·- ----- ---- ---- ---- ---- Associate Staff 
Fedors, G., (B.S.) --- ----- -- --···-·· --··---· -- ···---···-···- ·- ·- - ····---·· --·------ -- ··--· -- ---- -· Technician 
Fletcher, J . B. ------- ---- -- ----·-------·------ ---- ··-··- -·---··- ---------------· -·-·------ Carpenter 
Follan sbee, L., (Ph.D.) ----· -·--- -- --------·- ·--- ·-· ·---- ---- -·------·· ·----- ___ Visiting Scientist 
Foste r, H. B. ------ -----------------·--···-·-·-------···-···-·---·----·------·----------------- Vessel Engineer 
Frierman, E. M., (B.S.) ·---···· --·-···-----------··· -··- -- --- -··- ···--- Laboratory Technician 
Fussell, T. _________ _ -- ·-·--·- --·-·---·-··-- ·- ·-·--- ·-·--- _______ ___ Laboratory Technician 
Goodwyn, B., (Ph.D. ) _ ------···-··-··- -·---- --· --······ ----- -- ·- --·-- -···-- __________ __ Associate Staff 
Grant, G., (Ph.D _) --- -------- --·-- ····---- --- ·-· -·-·-······-· --------- Associate Marine Scientist 
Greene, J . R. ··-·· --------- -·· -·-- ·- ·-·-·-···-·-············ -- --· ···--· --- ·- ·--··-· Laboratory Technician 
Haltiwanger, S. 0., (B.S.) ··-······ ··-·············-·--·····---·---··· -- Laboratory Specialist 
Hansrote, C., (Ph.D.) ----·-· -·-·-····- ·· -······-·--······ ···· --·-- ·--·- .. ·· --·- - ___ Visiting Scientist 
Hansen, G. -·-···--··-· ·-- -· ----· --·· -· ···-···-······ ·······-· .. ·· -··· ··-·---- ..... Laboratory Technician 
Hargis, W. J. , Jr. , (Ph.D.) ··· -- ··- -···-···---······· ·· ·-·--·--·--- ---··- --·--- -- Insti tute Director 
Har-ri s, H. ---- ·- --·--- -- ----· -···· --·- ·-···--·····---··-············-- -·· -·· ····---· Laboratory Technician 
Harris, J. C. -----··--· ·--·-- ··· ··-·-·-··-··- -··-- ··- --- -- -·· ·-···· ··-··-·-·· ··-· Laboratory Technician 
Harris, J. H . -·--··-------·- -- ···-· ··-··-·····-·-·- -······· ·····-··· --- ····· ---· -·- -·--·· Utility Serviceman 
Harris, S. J., (B.S.) ··--·---·-···-· --·· -- ·· --- ·-···-···-· ·-·- ·-------··-··---· ---- Research Assistant 
Harrison, P. W., (Ph.D.) --- -··--- -·-- ·- ·--·-·--- -·- -··· ·- -- --· ·······- -- -- ------ --- --· Associate Staff 
Haven, D. S., (M.S.) ·······-·-··-···--···-·- -- ·-······ --- ·· -·· ·····--··-·- Senior Marine Scientist 
Haynes, C. W. -- -·-· --···-··-· --- ······ -···- ····-·--··----···-··- -- ·· ·· ···-·---··-·-·------ ---·- ------- - Carpenter 
Hewatt, W. G., (Ph .D.) -··--· ·-- ·--···--··--··- ·· -· -·-- ··------·- ··-- -- ·-- ----- -·----·- Associate Staff 
Hickman, R. D. ------- ----- ---· ----··-·----·- ------···--· ···-···--·· -·-·- ··· -··- --- ·--------------- Vessel Mate 
Hochban, R. J. -·--· ---·- ·--·-- -- ·--··--·--- ·- ··· ···-·-·····--··--··-- -· ·--·-· -·--··-···----- -· Vessel Captain 
Hogge, M. A. ·------- -----· -- · -- -·· ··· ·- ·-··-·-········ ·-····· ······-····· -··· ···· -·--- -- ··--- .. ·--··--·--- Secretary 
Hogge T. E. -·------- .. -·--·----· --- ----··· -···- -·--·· ····---·-··---·-- -··-·--·· Laboratory Technician 
Hopkins, S. H., (Ph.D.) ··--···--··-·-····---·--··-······--·······--·-·---- -- -- -- ·-- -· -- Associate Staff 
Howard, P. --------------- -··- -·-· ---·--·--·· ·- ·· -·---- ··-- -- -·--· ····-···· -··- ·-·- Laboratory Technician 
Hudgins, J. ---- ·---·- ·----···-- ·- -·-- ----·- ······--····-·--·· --·· ·· ·---·---·- -·-·--- ·--- ---- ··- -·---·- -·-·- Secretary 
Hudgins, L. M. ------- -- --- -- --- -- ---··--···---·---·--··--··- -·· --·- -- -- -- --------· ·-----------·-· -·---- - Secretary 
Hunter, H. --- --- ··-----·-·----- --- --·-· ··--···-- --·------·---··-··----------··-··-- -· ----- Utility Serviceman 
Humm, H. J., (Ph.D.) ---· -· ··----- -·· ·-·---- ---- -·· ·-·- ·-··------ ------ ---· -·---------· Associate Staff 
Jenkins, W. W. -·-· ----·· -- ·· ---- ··----·-··-··· ·- -···· -· ···· ··-·----·-···- ··--- .. ··-·-··- --·--·------- Illustrator 
J oseph, E. B., (Ph.D.) -- ···· ·--·- .. ·------ --··----· ···· -·- ·- --·-·- Assistant Institute Director 
Karr, L. V. --- ----- -----··--·---·-- -·-------·--···-----·· ·········· -·--··----·-···· ·· -··--------·-·------·--· Secretary 
Kelly, R. L. ----------·· ---- ----------·· ·-·- -··· ··-···-··---·········---·····- -·· -·- Laboratory Technician. 
Kingston, N., (Ph.D.) -·- -·--· ····-·- ···-·· -·-···-- -- -·-···-·---····· -- ------ --· ------ Visiting Scientist 
Korpi, R. P. ----- ·-·- ·----- --· --- ·····--·--·-· -·-·- ·· --··-·- ·-·-·····-·---·····----- Laboratory Technician 
Kreite, W. H. ---- ------ ·-·--·-----·-·· ·--·········-- ----- ···-·······-·--·····--· -· · .. ·-· - Research Assistant 



VIMS ANNUAL REPORT 17 

Lawler, S .......... ........................... ................................ ...... Laboratory Technician 

Leigh , C. C ................................................................... ...... Laboratory Specialist 

Leigh, H. ---------- --------·-------------- --·--- ------------------- -------------· ---- Laboratory Technician 
Lewis, A. D ................. ...... .............. ................................. ...... .. ................... Secretary 

Liguori, V. A., (Ph.D.) .. ............ .. .. .. .................................. .. ........ Associate Staff 
Lowry, J. K., (B.S.) ............... .. .. ... .............................. ...... .. .. Research Assistant 
Lundt, D. D ........... ...................... .. .. ................................ Laboratory Technician 
Luom a, B . ........ .... .... ....... ..... ... ........ ............. ...................... Laboratory Technician 
Lynk, J . ------ ----- --- ------- --------- ------ --------------- -- ----------------- ------ Labora tory Technician 
Macintyre, W. G., (Ph.D.) ... .... ............................. Associate Marine Scientist 
Mangum, C. P., (Ph.D.) ........................... .. ...................... .. .......... Associate Staff 
Mansfield, W. E ...................................... .... ................................... Vessel Captain 
McMurtrie, M. W ......................................... ...................... Laboratory Special ist 
Miller, H. L ............... ................ .......................................................... Vessel Mate 
Miller, J . P., (B.S.) ........................................... .. .......... ...... . _ Research Assistant 
Moncure, R. W., (B.S.) .......... .... .......................................... Research Assistant 
Morales-Alamo, P . C ................ .. ...... ...... .......................... .. ................... Secretar y 
Morales-Alamo, R. , (B.S.) ................ .................................... Research Assistant 
Moseley, F . .......... .... ................. ........ .. .... ......... .......... ... ..... Laboratory Technician 
Nichols, M. M., (Ph.D.) .................... .......... ........ ...... Associate Marine Scientist 
Norcross, J . H ., (M.S.) ................................................ Senior Marine Scientist 
Norton, W. N ............. .............................. ........................ Laboratory Technician 
Orr, F ., Jr . ...... .... .... ....... .......... .................................... ..... Laboratory Technk ian 
Ott, F. D., (B.S .) .. ........ ............................ ........ .............. Laboratory Technician 
Owens, D. P., (M.S.) .......... .................................. .. Assistant Marine Scientist 
Pedigo, R., (Ph.D.) ........ .. .................... .................. .......... .... .......... Associate Staff 
Perkins, F . 0., (Ph .D.) ............................................ Associate Marine Scientist 
Plentovich, J ................ .. ................................. .. ................ Laboratory Technician 
Porter, F . H. . ...... ..... ..................... .. .. .. .. .... ... .......... .. ........ ...... .. ...... Vessel Mate 
Powell, E . H., (B.S.) ..... .................. .... .. .......................... ....... Research Assistant 
Rhodes, R. G., (Ph.D.) ............................... ........................ .. ........ Associate Staff 
Rhodes, W. .. .. ........ .... ......... .... ...... .... .......................... Laboratory Technician 
Richards, C. E. , (M.S.) .. .............. ........................ .... Assistant Marine Scientist 
Riggins, S. M. ....... ............ ...... ........................................ ........... Vessel Engineer 
Ripley, B. R., (B.A.) ...... .............. ........................ .................................... Secre tary 
Riley, M., (B.S.) ................... ...... ... ......... .................... .... ..... Research Assistant 
Robins, H. M. ..... ... .......... .................................................... ........... Painter 
Ronk, W. A. .... .... ................................................ ...... .. , .. .. . Laboratory Technic ian 
Ruzecki, E. P., (M.S.) ...... .. .................... ........ ......... . Associate Marine Scientist 
Schieler, B. . .. .... .. .. .. .............. .. .. .. .... .. ........ .......... .................... ......... .. ...... .. Secretary 
Shid ler, J. K. , (B.S.) .... ...... ................... .................. ............... Research Assist ant 
Simmonds, W. L, Jr . ... ...... ............ ...... .. ............ .. ............ . Laboratory Specialist 
Sleigher, R. L., (B.A.) ... ........................................ .. ..... .. ........ Accountant 
Smith, B . ..... ...... ... ... ........ .... .. ....... ........ .. .. .... ... ..... ..... .......... .... ....... Vessel Engineer 
Snow, G . ................................... ........ .. .............. .... .... ......................... Vessel Captain 
Sopher, T. R., (B.S. ) ............................................... .... .. .. . Laboratory Technician 



/ 

18 VIMS ANNUAL REPORT 

Sopher, V. E . .......... .. ........ .. .. ............... .. ......... ............ ... .................... .. .. ... Secretary 
Sterling, J . S., (B.S.) ....................... ...... ... ..................... ..... Research Technician 
Stokes, T. B. . ........ ........ ...... ...... .... ........... ......... .. ............ ..... ... ..... .. ..... Maid 
Stubbs, W. H . ....................... ........ ...................... ·· ···-·· ···· ·- -- --- Utility Serviceman 
Suydam, E. L., (B.S.) ·· ······· ·---·--··-·· ··-···------ ·--·- ······--··- --·· ······ Research Assistant 
Thomas, G. ..... ---------·····-·----------·· -···· ······---- ·--····· ·· ·· ··- Laboratory Technician 
ThriCt, B. .. -···---·-··-·· ······--··· ······--··········· ··-· ····· ··· ··· Laboratory Technician 
Tillage, A. L. ·········· ·········· ··· ······· ·· ·· ··· ···- -·· ············ ··· ·-·--·---· ···· ····· Secretary 
Tillage, J . E . ·········----------········-- ·-·····-·--·-············-- ······· ···-· ········· ·-----····- Vessel Mate 
Turgeon, K. W., (B.S.) ...... .. .. .. ....... .......... .. .... ................. Laboratory Technician 
Tyler , H. ·· ·· ··· ··-····· ···· ·-- ······ ····· ··-· ······· ···· ·---··· ········ ·--· -·· ····· ·· ···-····· ·- -----·· ·········· ··-- Maid 
Tyree, S. Y., Jr., (Ph.D.) ___ ---- ·-·····-· -···--·······- ·· ····· ···---------- ....... Associate Staff 
Van Engel, W. A. , (M. Ph.) ····----·---······ ··· ··········· ········ Senior Marine Scientist 
Virkar, R., (Ph.D.) ···· ······ ··············· ····-- ·········· ··· ·---------- -····-·--··-- Visiting Scientist 
Walden, J. F. -·----·········· ······ ·-···· ······· ··· ··--· ·········- --- -······- ··· ··············-· ········· Secretary 
Walker, J . G. --··········· ··········-·- --- ·--··-·----- ----- ----- ········ ········· Laboratory Technician 
Ward, B. A. ····· ······· ---- ·------------------ ----- ----- ----- --- -------· -- ····· ···· ···-···-··-· --· ·······-- Secretary 
Warinner, J. E., (M.A.) .......... ............ ........ .. ... ....... Assistant Marine Scientist 
Washer, R. J ., (B.A.) ·· ·········------ -·--··------ ----- Assistant Administrative Director 
Wass, M. L., (Ph.D.) ····· ····· -·--- ---- ···- ------ ------- ------ ---- Associate Marine Scientist 
Webb, K. L., (Ph.D.) ...... ....... ..... .......................... Associate Marine Scientist 
Wells, E. C., (M.S.) --- ······ ···················· ····---·-···· -·· ··· ········· ····· Research Librarian 
West, C. ···················· ··· ·-····--·- ···································-------- Laboratory Technician 
Wharton, J., Jr. --···----·-····· ···-····----·------ -· ······ ······ ·--- ---··-··-- · Laboratory Technici an 
Whitcomb, J. P., (M.A.) ....... ...... .............. .. ... ..... ... Assist ant Marine Scientist 
White, E. N. ----·--·--··---·--··· ·····--······························· ·····--- --- Laboratory Technician 
Whiting, H . ..................................... ..... ................ ........ ... ... ...... Utility Serviceman 
William, M. B. ------·---· ······ ······· --- ---··---·----········ ·· ·······--·--·-- - Laboratory Technician 
Wilson, W. L. ···· ········ ··--···-· ········ ·· ·· ······ ········· ················· ·· · Laboratory Specialist 
Wojcik, F. J., (M.A.) -----··· ········ ·-----··········· ······ ········· Assistant Marine Scientist 
Wood, J. L., (Ph.D.) ·····-----·-- ··············· ········· ··------· Associate Institute Director 
Wood, L. H. (Ph .D.) ····· ······ -····- --·--··-- -· ·· ·······---······· ··· ·· Senior Marine Scientist 
Yackzan, K., (Ph.D.) ----····· ······-······ ···-·················· ····· ----- ---·····- Visiting Scientist 
Yeatman, H. C., (Ph.D.) ····--··-········ ················---· ········· ··-----·- ·· ····· Associate Staff 
Zwerner, D. E., (M.S.) -·-············· ··- ·- ............... ...... ............ ... Research Assistant 



VIMS ANNUAL REPORT 

GRADUATE STUDENTS 1965-1967 

Calder, Dale 
Hargraves, Paul 
Josse, J. 
Kerwin, J . 
Lawler, A. 
Lynch, M. 
Marsh, G. A. 

Amon, J.P. 
Barans, C. A. 
Beal, K. L. 
Bloom, J. B. 
Boon, J . D., III 
Burrell, V. G. 
Chamber, J. R. 
Chanley, P. E. 
Chew, R. L. 
Cones, H. N. 
Curtis, J. M. 
Daugherty, S. J. 
Demoranville, D. R. 
Dillon, W. A. 
DuPaul, W. D. 
Eiseman, W. J. 
Faunce, J . 
Feeley, J. B. 
Gibson, D. G., III 
Goldstein, D. A. 
G'romada, W. A. 
Haskins, J. W. 
Kraeuter, J. A. 

DOCTORAL CANDIDA T'ES 

Roberts, M. 
Burbidge, R. 
Haigler, S. 
Kerby, H. 
Simmons, D. 
Simmons, H. 
Warinner, J. E. 

MASTER CANDIDATES 

Leonard, S. 
Lowry, J . K. 
Mackiernan, G. B. 
McEachran, J . D. 
Melvin, J . C. 
Morales-Alamo, R. 
O'Brien, M. J. 
Reid, N. G. 
Richmond, R. C. 
Rinaldo, R. G. 
Robison, B. H. 
Shidler, J. K. 
Sopher, T. R. 
Swartz, R. C. 
Tomb, D. A. 
Tuck, D. R. 
Turgeon, K. W. 
Wong, S. P. R. 
Wulff, B. 
Wulff, E. M. 
Zachary, A. 
Zwerner, D. E. 

19 


