
ALGAL COWfUNITIES AND SOIL MICROENVIRONMENTS IN AM

EASTERN WASHINGTON SILT LOAH. B. Hecclng. Washington State

LiilvetBlty, 99164, U.S.A.

Fluctuationa In diversity and numbers of algae In culti-

vated and uncultivated portions of a slDgle soil Individual

were determined at regular Intervals In 1977. Nutabers of as-

sociated bacteria and fungi were estimated as were temperature,

mter content, and nutrient and Ionic properties of the soil

•lcroenvironowncs. The Influence of pestlcldea on algai growth

m s studied Ln the laboratory aa waa the ability of the algae

to live in axenic conditions and to utilize simple sugars.

ALGAL SUCCESSION AS AN EDAPHIC FACTOR OF SURFACE MINED
LANDS. T.L. Starks. Oepartment of Biology, University

of Horth Dakota, Grand Forks. NO 58202
Intensive reclamation and revegetatlon research is be-

ing conducted on surface mined lands In North Dakota. Soli sa*"
pies were collected monthly during the 1975*77 growing seasons
from 5 test plots.Results will be reported for the N. Beulah 2
test plot. The soils were analyzed for the presence of algal
species,chlorophylI a .major cations,anions,and trace elements.
Nine species of Chlorophyta,13 of Cyanophyta,3 of Bad I larloph'
yta and 1 of Xanthophyta were Identified from soil enrichment
cultures.A trend analysis showed that time had a positive cor-
relation (p<.Ol) with the number of species and chlorophyll a
content. Three cosmopolitan species,Chloweoreintjpaie paeudo-
minor,Chloroaoccwn hijmicola and NitzBohia palea were found »t
all sites and dates.Analysis of 1977 soils showed that 9 new
species appeared.Evidence of algal succession indicated that a
favorable change In the soil chemistry had occurred.Successful
revegetatlon of surface mined lards is dependent on many fact-
ors;the soil environment,including microorganisms, is the most
Important.The presence of algae may be used as an indicator of
Improving soil conditions for revegetatlon.

CHLOROPHYLL "a" FLUORESCENCE AS A MEASURE OF CELL GROWTH
IK A UNIALGAL BIOASSAY. B.H. Rosen. Dept. of Biology,
St. Cloud State University, St. Cloud. MN 56301.

A rapid and accurate technique was developed to evaluate
the Inhibitory or stimulatory effects of pollutants In an
aquatic system. Nit&achia palea and Selenaatiian <Taj:rioornutum
were used in a static bioassay of the wastewater effluent from
a power plant on the Mississippi River. Live cell counts and
fluorometrk measurements of ir. xjivo and extracted chlorophyll
a" fluorescence were used to calculate growth rates of test

algae, ii in-ji. and extracted fluorescence were directly pro-
portional to cell density during the exponential growth phase.
The growth during the exponential phase was fUted to a non-
linear regression model. The ratio of '>. viva fluorescence-
extracted fluorescence increased as the growth rate decreased
In s. 'xjfHaorrmti^; however it remained constant In .v. i-alea.
The tedium and Inaccuracy of cell counts was eliminated by the
precision and rapidity of fluorescence measurements after
standardization with the particular algae and growth con-
ditions.

BENTHIC ALGAE IN CHESAPEAKE BAY, MARYLAND. J.L.Connor,
Horn Point Environmental Laboratories, University of Maryland,
Cambridge. Maryland 21613

Studies of the taxonomy, distribution and ecology of the
benthic macroalgae were conducted in the upper Chesapeake Bay
from February 1977 through March 1978. Field studies of the
algae associated with subtidal oyster bars in Maryland's
Chesapeake Bay have shown 22 taxa present (12 Chlorophyta,
2 Phaeophyta. 8 Rhodophyta). Investigations at fifteen
selected study sites on the occurrence and distribution of
these species in relation to seasonal fluctuations of their
physical environment were carried out. Seasonal morphological
variation and reproductive condition of algae at stations
throughout the Chesapeake Bay are compared with previous
studies along the North Atlantic Coast.

6
ATRAZINE EFFECTS ON SALT MARSH EDAPHIC ALGAE (DIATOMS).

F.G. Plumley. Auburn University 36830 U.S.A.

The effects of atrazine, a photosynthesis Inhibiting herbi-
cide, were assessed on salt marsh edaphic algae In unialgal di-
atom cultures, laboratory mlcroecosystems, and in the field
A 10-3 M concentration of atrazine completely Inhibited photo-
synthesis in cultures of Nitzschia sigma and Thalassiosira
fluvia_t^ij^ following 7-day exposures. Atrazine, at 10"' M
had no detectable effect on cell numbers, photosynthesis, or
chlorophyll level in these cultures, whereas, lO'^ M consistent-
ly reduced only photosynthesis. Photosynthesis was also reduc-
ed in mlcroecosystems and in the field by 5-day exposures to
10 M atrazine. Chlorophyll and cell numbers were also gener-
a ly reduced although often not significantly. Diatom species
diversity was not appreciably altered by 10*^ M atrazine in the
Bticroecosystems or in the field. However, the five most domi-
nant species constituted a greater percentage of the total
number of individuals present when treated with atrazine

The least effect level was about 5 X 10"' H atrazine The
maximim permissable atrazine concentration in estuarine waters
using a 10-fold safety factor, would be about 5 X 10"^ M (0 Ol'
PP").

AIE iEPHODUCTTVE STOATTCES OF ECTDCAiiPUS
-- 12 IH A SEASOIUL Ein/rnDHĴ JiH?. J.P. aichardson.

'>f ::<^rth nirol'r.s. 2751A, U.S.A.
f^. •i-ificlal subatraten denons
;[~; - . "3 an in i t i a l coloniairu specie*
Jrt^ '"̂ .r"" ' •• -^-ahore IJorth Carolina - ita re-
por.od souther.-. " -on li.nit on the «9t. coas
1. 18 not appar^ -famer njonLhs, laboratory

"i!?! ^ ' ' ' ' ' «'̂ f«='-» ''f tenperature and d
but was lnveraeljr reUtcd to iocperature. leproduction
d vfith increasing taoperature and waa significantly

^r^^rTi"^?*" ^^~ * ^ short-daar conditions, tn addition, »
sta.isticaUy sijniricant interaction betwean da/len^'.h and
.emperature on reproduction existed. Thia interaction ia
-nterproted as a lire-tiistoiy adaptation by this opportunistic
spaces to a highly seasonal environment as reproduction is
oa^nualned by enrlromnental conditions less favorabl© for
growth. By mamtalrdu; dispersion while -twt.^ is ninlaal,
this population can colcnize whenever space ia available, and
it is therefore prepared for rapid develoment at the onset of
favorable ^rowin^ conditions.
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10
SHADING EFFECTS OF GAS VACUOLES IN PHYTOPLANKTON

POPULATIONS. J . C. S e t t l e s . Department of Ecology and
Behavioral Biology, Universi ty of Minnesota, Hinneapolis ,
•Minnesota, 55455 U.S.A.

The a t t enua t ion of photosyntbe t ica l ly ac t ive rad ia t ion
) by gas vacuoles ln na tu r a l phytoplankcoa populat ions

« InveatiRated. Gas vacuoles can increase the a t t enua t ion
PAR due to t h e i r l i g h t s c a t t e r i n g p r o p e r t i e s . The in-

^eaae in a t tenua t ion may be vievfed as an increased coef-
'Jclent for a t t enua t ion of PAR by algae (E ,̂) or nechanls-
tlcfclly as an increaaed pathlcngtb (z>.

e r e l a t i v e cont r ibu t ion by gaa vacuoles to E was
for algae from two separa te basina of Lake Hinne-

tonka, Minnesota. Tills r e l a t i v e cont r ibu t ion can be used as
" quant i t a t ive Index for comparing the degree of gas vacuo-
i«tlon of d i f fe ren t pbytoplankton communities. The i n -
creases in z due to gas vacuoles were a l so es t imated. Since
'>* effect of gas vacuoles on the a t t enua t ion of PAR can be

^pressed equlvalent ly by Increased Ê . or z , the choice of
*xpresslon v l l l depend upon the nature of the Inves t i ga t i on .

f l t i for the appropr ia te choice are discussed.

ELECTROPHORETICALLY DETECTABLE GENETIC VARIATION IN THE
FRESHWATER PLANKTONIC DIATOM Aater lonel la formoM Hass.
D. Soudek J r . Department of Botany, Universi ty of Manitoba,
Winnipeg, R3T 2N2, Canada.

Aster ionel la Is one of the nost coi^mn and best known
freshwater planktonic a lgae . I t la found In lakes of widely
different trophic states. Approxinarely 100 isolates of this
species were obtained frow 33 North Anerican and European
lakes. Proteins fron crude extracts of homogenized batcb
cultures of each isolate were separated by means of acrylaalde
gel electrophoresis and stained for general protein and enzvme
activity. In addition, tbe trophic state of eacb lake was
estimated by determining Its Seccbl depth or total P
concentration. General protein and 3 of the 8 enzyme systems
examined showed variation In banding patterns. Multiple
Isolates from the same population appear to be clonal In
almost all cases, whereas there are considerable differences
among isolates from geographically distant populations and
from different lake types.

8 11
THE MORPHOLOGY AND TAXON(MY OF EAST COAST SOLIERIACEAE

P.W. Gabrielson. Botany Dept. University of
Carolina, Chapel HUl. N.C. 275U.
On the east coast of the United States tbere are two

'liBtlnct assemblages of species ln the family Sollerlaceae:
""•e possessing a large central fusion cell snd those having
• "mail celled tissue present ln the center of the cystocarp.
*presentative of the former Is Solierla tenera and Eucheuma
^SH The Utter includes NeoaRardhlella baileyi. N.

Heristotheca ftorldana. and Eucheuma ncantho-
a or K. gelidium. A reinveatigation of European material

°' SoUefin chordalla, the type species, haa shown that It is
»nprocarpic. This la in agreement with the observation of
"*o-Thein (1976) and properly places ̂ . tenera ln the genus
l^ifiTii- The relationship of Eucheuma to Solieria will be
"cussed. Of the second assemblage, N. baileyi, N. ramos-
Si and M. floridana have a sUilar vegetative anatomy and

ductive development. The vegetative anatomy of the
species distinguishes them from the above related
^«8«tatlve and reproductive development and taxonomic
of these genera will be discussed.

CELLUIAH COMPOSITION AND PHYSIOLOGY OP THAIASSIOSIRA
FLUVIATILIS ACCOMODATED TO CADHIUM STRESS. W.K.W. Li.
Department of Oceanography, Dalhousie University, Halifax,
HovA Scotia, Canada, B3H 4J1.

Steady-state populations of Thalassiosira fluviatilis
from continuous cultures receiving 0 and 61 U9 Cd/t were
harvested for detennin«tions of cellular cosponants and
physiological responses to subsequent cadmium exposure. Com-
pared to cadmium-free control cells, cadmium-stressed cells
had elevated amounts of protein, lipid, acld-saluble carbo-
hydrate, ATP, ADP, chlorophyll £ and carotenoids but similar
amounts of DNA, RNA, AMP, chlorophyll ĉ , alkali-soluble car-
bohydrate and insoluble carbohydrate. Dry weight to cell
volume ratio, protein to the sum of total carbohydrates and
lipid ratio as well as the adenylate energy charge were not
different for the two populations. Subsequent exposure of the
cells to cadmium over a wide concentration ran^e indicated
maximal values of growth rate, photosynthetic C-14 incorpor-
ation and extracellular release of C-14 at the cadmium level
to which the cells had been adapted in continuous culture. Ttia
adaptive and ecological significance of these results will be
discussed.

12
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Simon Praser Ur ; lve r s l ty , 3urnnby, Csrnda
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Involving the reversion frequercy
icutf'nt, the frequency of
* «iixotrophlc :?utart

follcwlriK rnutspenosl.s »r.^ errlchr.ent h-̂ ve
*° establish the moFt effective conditions
Induction uslrg the mutftĵ -ns ritroso-

^""^^^ ^"'^ ultrpvlolet llfht (i-'V).
datn lrdicnte th.-%t MG us^d at a concentra

0 \j;r/ml for 60 Bin Is the Tojt effectlv*-
oor.ditlon for produclns nuxotrophs.

'•'V Is not a particularly efficient nuto?er
auxotrophs, a dorr of 300 Ja"^ yields

''piquancy of n-utftrts with chnnged sorpho-
h than when :."T2 serves as the

FURTHER STUDIES ON BIDDULPHIOID DIATOHS (BACILLARIOPHY-
CEAE). H. A. Hoban. Texas A&M University, Biology Departnent*
BoLany Section, College Station, Texas 778A3, U.S.A.

Odontella welssflogil. 0. aurita var. obtusa. £. anthro-
poawrpha, 0. cdwardsil, Cerataulus smithil, Trlgonium arcticum,
Triceratium pentacrinus, Hemiaulus sinensis, Eucampla balaus- '
tium and Isthmia nervosa, marine centric diatoms of the aub-
order Biddulphiineae are examined tn the scanning electron
microscope. Evidence for resting spores ln the antarctic
endemic, ĵ,. weissflogji (Eupodlscaceae) Is presented. The
familial and generic limits in the suborder are discussed in
the light of Ross' recent division of the suborder into two
families, the Blddulphiaceae and the Eupodiacaceae.

21



ABSTRACTS

13 16
THF ULTRASTRDCTCFE OF CELL DITISIOB IH

y M. A. QLllott. Botany D«pt. Rutgers
ROT Brtmndek, HOT Jersey 0e5>03 U.S . i .

Cltraatrueture of c a l l diTision in Euglana
d»»crib«d. Calls retain a o t l l i t y throughout dlT
Flagel l* uid b«a«l bodiaa r«plieat« at preprophAse,
reservoir uid proyhase nucleus elongate p«rpei)dlctilar to the
incipient cle*T«£e p l u s . A baaal bo<ty pair surrounded t̂ ' a
ribo«OBe-^r«e-«one i s present «t each pole . A spindle foms
v l th in the intact nuclear envelope. At netapbase, the sodo-
wtmm ttctends rroB pole to pole , and chroBosoKee *»ve to Uw
equatorial region. Kicrotubulea attach to trilcftinate
klDetcchores. 1 di»bell-diaped nucleus i s present b^ t e l o -
phaae. Dsagbter nuclei are foraed by constrict ion oi the
nuclear eorelope. Cytokinesis i s acoonplished by furrowing.
Tbese obserrations dononstrate tbe existence oX a typical
a l t o t i c ai^taratus in Eaglena g r a c i l i s .

UCHT AHD ELECTHDH KICaoSCOPIC OBSEHVATIONS OF HDCIZAB
nrvisKar IH THE DUJOFUKSXLATE PEFCDIHIUH awcruM. D. L.
Spector. D^>artaient of Botany, Rutgers UnlTersity, Hew
BronsMiek, HOT Jersey 06903, U.S.A.

Nuclear division in Peridiniai cine turn has been ob-
served between 7 and 9 boors into the~Hirk cycle. At inter-
Î iaee the nucleus assumea a rounded rtiape and numerous highly
condensed chromosones are risibla. The niclnoplaan ^^pears
granular throughout division and the nucleclus is persistent.
At pixiphase the chromosomes ^ipear less dense and prominent
bands are present perpendicular to the long axis of the cbro-
•oaoaea. the bands sbov a periodicity of SJ n . Fibrous ax-
tansions of the cbronospnes appear at this stage of division.
As division pnceeds fibrous connections are seen betveen
chroaatids. At later stages of division chromosones coo^stS'
ly tmooil leading to the fomation of elongate fibrous struc-
tures. Ibvarda the end of division chrooosoaes begin to re-
oondense and aggregate at opposite aods of the elongated
nucleus vhere they take on tbe appearance ol interphase chro-
moaonest The diab-bell shaped nucleus is observed to coo-
strict uid pinch into tipo daughter nuclei.

14 17
THE RHIZOPLAST OF PLflTYMONAS SUBCpROIFORHlS fCHLOROPHYTA)

IS A CONTRACTILE ORfiflNELLE. J. L. raTiiHTrTTTotany Dept ,
Ohio State University, Columbus, OH 43210, USA.

Banded fibrous roots occur in association with the flagel-
lar and ciliary apparatus of many eucaryotic cells. One such
organelle, the rhizoplast of Platymonas subcordiformis. has a
striking similarity in appearance to myofibrils. The principle
observations made In this reiwrt are that (1) the rhuoplast is
a contractile orqanelle (?) cyclic contraction is triggered by
calcium and ATP and (3) the rhizoplast Is linked to the flagel-
lar apparatus and anchored in the plasmelcfrma.

Detailed ultrastructure of the rhizoplast in the contract-
ed and extended states will be presented. Cytochemical locali-
zation of calcium in the contracted, but not 1n the extended
organelle and evidence for rhizoplast-localized ATPase activity
will be demonstrated. Calcium localization In vesicles of the
anterior end of the cell and their possible role in relation to
rhizoplast contraction will be presented. Also, rabbit muscle
myosin subfra^ent-Sl studies and possible mechanisms of con-
traction w m be discussed.

15
STALK INITIATION AND FORMATION BY COLACIUM LIBELLAE

(EUCLENOPHYCEAE). K.A. WARD. University of I l l i n o i s ,
Chicago, 60680, U.S.A.

Stalk formation in Colacium l i b e l l a e (clone W-15) Is
characterized i n i t i a l l y by adherence of the c e l l to the
substratum by the f lagel lum. Within 15 o inutea , s ta lk
material appears from the canal. After 60 minutes, the
f lagel luB has disappeared. Elongation of the s ta lk r e s u l t s
fron cootlnuoui depos l t ioo of material which g ives a
s p e c i f i c react ion (or carbohydrate with periodic ac id-Schl f f
and a lc ian blue 8GX.

ALGAL INDrCATORS OF WATER QUALITY IN THE FLATHEAD RIVER
BASIN. C L . EnnJs. Environment Canada, Inland Waters 01"
rectora te . Water Qual i ty Lab. , 1305 Welch S t . , N. Vancouver.
B.C., Canada. V7P IB3.

Phycological co l lec t ions were tnade in the Flathead River
Basin as part of a much larger study designed to assess the
water qua l i t y of the basin pr io r to proposed coal developments.
Periphyt ic biomassess (chlorophyl l a) in t h i s Rocky Mountain
r iver are representat ive of o l igot rophlc or even u l t r a
o l igo t roph ic systems. Diatoms, represented by 86 species,
were the main const i tuents of the f l o r a . Hannaea opcufl the
dominant diatom is conmon in many other mountainous, cool
waier, screams. Other per iphyt ic dominants include the
Chrysophyte H\,drupU8 foetidun and the Cyanophyte Nostoc
ix^rrucoBur, both of which are adapted to l i ve in the coo l , low-
nu t r i en t , f lowing waters of the Flathead Basin.

Ptanktonic algae are r e l a t i v e l y unimportant and probably
derived from sloughed-off per iphyt ic sigae. Planktooic ce l l
numbers were low wi th riwre dead than l i ve c e l l s and 97 percent
of these free f l oa t i ng species are usual ly found in periphyt ic
assemblages.

18 i
COHPARISON OF SOME NEW AND OLD INDICES AND MEASUREMENTS

OF LAKE TROPHIC STATE. W.D. Taylor, L.R. Williams, S.C. Hem.
and V.W. Lambou. I. S. Environmental Protection Agency,
Office of Research and Development, Environmental Monitoring
and Support Laboratory, Las Vegas, NV Sgilii, U.S.A.

Thirty-five Indices and measurements of trophic stats,
including 10 new phytoplankton-conmiunlty-based indices, were
uaed to independently rank a test set of 44 lakes. The rank
order of lakes derived with each index was compared indepen-
dently against tvo trophic state standards (mean ambient total
phosphorus and chlorophyll £ concentrations). Spearman's
Rank Correlation Coefficients (rs) were used to rate tba
indices. Tbe new phytoplankton indices correlated better
against the standards (highest r» - 0.79) than the other
comnunlty-based algal indices (highest rs - 0.54). Loading
Bodels and the Secchl depth index correlated better with mean
ambient total pbospborua than did any of the biological
Indices. The new phytoplankton indices correlated the best
witb chlorophyll £ while the loading models and Secchi depth
index were poorly correlated with chlorophyll a.
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NEW DISTRIBUTIONS AND HABITAT OF COELASTRUM

SgTiCULATUM VAR. POLYCHORDON KORSCHIKOV (CHLOROCOCCALES)
^ IKLAND LAKES OF THE UNITED STATES. W. D. Taylor, U.S.
^'ironmental Protection Agency, Office of Research and
Development, Environmental Monitoring and Support
Laboratory, Las Vegas, NV 89114.

The presence of Coelastrum reticulatum var. polychordon,
previously reported to exist in 3 locations (a Russian pond,
Sweden, and Lake Huron, U.S.A.), has been verified by the U.S.
Environmental Protection Agency in the plankton of 17 lakes
jrom 10 states. Confirmations are expected for sn additional
^ lakes and 5 states. Moat occurrences were In lakas east of
h Rocky Mountains, while the variety was notably absent in a

portion of the far West. Since, to date, this variety
8 not been found to occur witb the conmion variety, it may be
ecophenotype due to Bome unknova environmental factDr(s).

*l«tionahlps between occurrence of the variety and physical-
cnel factors are evaluated.

TOXICITY ANtl BIOCONCENTRATION OF THE HEAVY METAL CADMIUM
IN SCENliDFSMlJS ORllQUUS (CHLOROPHYCEAE). J. R. Cain, D. C.
Paschal, and C. M. Haydcn. Illinois State University, Normal,
III., blltl, U.S.A.

A laboratory study was conducted to determine the ability
of Scenedgswus obliquus to tolerate and accunulate cadnium.
The alga was cultured in a chemically-defined nediun contain-
ing cadmium concentrations ranging from 0.01 PPM to 4.00 PPM.
Growth, measured os doublings made by an inoculum population
during a 14-day growth period, was not substantially affected
by cadmium concentrations of 1.00 PPM or less. At concentra-
tions above 1.00 PPM, however, growth was inhibited signifi-
cantly. Bioconcentrati<*n of caiiniun was observed in all media
and the extent of accumulation was dependent upon the concen-
tration of cadmium in the medium. The amount of cadmium in
and/or adsorbed onto the algal cells was from 500-5000 times
higher than the amount present in the original culture medium.
The largest concentration step occurred in a medium containing
0.25 PPM cadmium. Results indicate that Scenedesmus obtiquus
can accumulate significant amounts of cadmium even when con-
centrations external to the algal cells are ac levels which do
not affect growth.

20 23
THE ORIGIN OF VOLATILE SULFIDES IN AQUATIC HABITATS.

•«. Rayburn. Washington State University, 99163, U.S.A.
The a b i l i t y to detect and measure blogenic v o l a t i l e
s in the ppb range i s made possible by gas chromato-

y. Gas chromatographic analyses of axenic cul tures of
"Caryotic freshwater nnd soi l algae have failed to detect

^ ' a t l l e aulf ldca. These r e su l t s are in contrast with repor ts
I 'olat l le Bulfides or ig inat ing from marine macroalgae and

rtne phytoplankton. The discrepancy of the r e su l t s shal l
J diBcuBsed and evidence shall be presented for the or ig in

vo la t i l e Bulfides In freshwater h a b i t a t s .

SALINITY ADAPTATIONS OF A RECENT MIGRANT INTO
THE GREAT LAKES, BANGIA ATROPURPUREA (RHODOPHYTA).
R.C. Sheath and K. Cole. Dept. of Botany, Univ. of
British Columbia, Vancouver, B.C. V6T IWS, Canada.

In a survey of the dlscrlbutlon of B. atropur-
purea along the St. Lawrence Great Lakes It haa been
observed that this species is concentrated in the
lower lakes. Studies have been conducted to deter-
mine tbe response of tbis alga to a wide range of
media and salinities. Cermllngs obtained from apLa-
nospores exhibited varying abilities to grow st
different saLinitiea which was in direct relation-
ship ta the osmolarity at which the parent plants
were preincubated. By tbe second and third genera-
tions, germlings obtained from plants grown in sea-
water showed a definite preference for higher salini-
ties, 191. and 2 3Zi. respectively. Original popula-
tions exhibited no loss of photosynthetic rate as
salinity was raised co 13 X* At 26 Z. the rate was
reduced by one-half and thylakoids were rearranged
to from irregular, vesicular units.

21 24
PHYSICAL AND CHEMICAL FACTORS INFLUENCING BLUE-GREEN
ALGAL SUCCESSION IN TWO SOUTHERN NYS RESERVOIRS. W. H.
State University of New York at Binghamtor, 13901, USA.

^e density of blue^green species correlated more frequently
antly with NO3-N than with soluble PO4-P. Nitrogen
in the presence of neasurabla amounts of phosphorus

to have affected Coelosphaerium nagelianum to a greater
han Microcyatifl aeruginoaa while having a stimulating
n Anabaena spiroides crassa and Aphanizomenon flos
The depletion of PO4-P in addition to NO3-N led to the

species and ultimately to succession by
alga. Coelosphaerium nagelianum did not

values above pH 8, wbereas the other blue-greens en-
achieved doMinance at values up to pH 9.7. A posai-

alkalai and trace metals is indicated. All four
ap«cies correlated significantly with water tempera-

cb may affect the appearance and disappearance of
n algal species fron the phytoplanktoti. Stability aod
mixing within the epilimnian both play significant

*' '̂''* former by fostering localized nutrient depletion,
"• latter by preventing or moderating nutrient limitation.

*red,

ALGAL SUCCESSION AND CHRONOSEQUENCES ON ABANDONED NINE
SPOILS. L.E. Shubert and T.L. Starks. Department of

Biologv and Project RECLAMATION, University of North Dakota,
Grand Forks, ND 58202

Soils were collected from spoil tnaterial aged O-liS years.
The soils were analyzed for the presence of algal species,
chlorophyll a, major cations, «ntons and trace elements. There
was a gradual Increase in the number of algal species and
chlorophyll a from I year old spoils to adjacent unmined nat-
ural sites. A total of 1|1 algal species were identified from
all sites. Several species were only found at the unmined sites
and they may represent a stable algal comunity. Results of
a statistical analysis on the litho- and chronoseguence of the
soils will be discussed.

by Grant §00264002 from VSDI, Bureau of ftinme
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TIME SERIES AMALTSIS AMD PORECASTING OP PHTTOPLANKTON

DTKAKICS AND SELECTED LIHNOLOGICAL PARAHETEKS. W. L. Poppe.
Oapt. of Botany, S.E. 401 , Universi ty of Arkansas, Fayette-
v i l l e , Ark. 72701.

TiB* s e r i e s s t a t i s t i c a l ana lys i s waa performed on a multi
year data s e t c o l l e c t e d froti a small reservoir in northwest Ar-
ka&aaa. Itodel i d e n t i f i a a c i o n , c o e f f i c i e n t est imation and fore-
caat eatiMatioas were developed for t o t a l a lgae , ch lorophyl l ,
teaperature and d i s so lved oxygen s e r i e s . Forecasts for each
s e r i e s exhibi ted l e s a var iat ion than the or ig ina l s e r i e s . The
lack of s e n a i t i v i t y was most pronounced at tietaa of rapid
chaoge, i . e . constantly changing p o s i t i v e and negativa s l o p e s ,
in the or ig ina l a e r i e * . The forecasts w«r* however within
b i o l o g i c a l reason throughout the caaparison with the real data.
Tbe appl icat ion of time s e r i e s analys is to cyc l i c b i o l o g i c a l ,
physical and chemical data appears to be an e f f i c i e n t owthod of
a t a t i a t i c a l exaainatlon. The forecasts generated by chaae
•ode l s exhibited daairable values which could be uaad to
geoerac* future valuea in th« observed aariaa.

ALGAE OF EXTREME EHVIBOHMEHTS ON HOUHT SHASTA,
CALIFORNIA. R.A, Wharton , J r . , Department o f
B i o l o g y , Humboldt S t a t e U n i v e r s i t y , 9 5 5 2 1 , U . S . A .

Results of phycological investigationa of the
snowfieIds, glaciers and summit thermal epringB are
reported. Chlanydoacnas nivalia appears to be the
most abundant cryophilic species and Is most often
reaponsible for observed blooms of red snov. The
cryophilic flora of Ht. Shasta may represent a
transition zone betveen the Xes* diverse Sierra
Nevada flora and the more diverse flora of the
Oregon and Washington Cascades. The possibi l i t ies
or using remote sensing techniques for identifying
the location and mappi{ig the development of snov
algae bloome are discussed. Cyanidium caldariun i l
reported from the sitamit thermal area which
represents a new distributional record for this
thermophilic alga in California.

26 29
A COKPARISCMi OF ALGAL COMPOSITinN AND SEASONAL SUCCESSION

BETWEEN TVO CENTRAL OKLAHOMA FARM PONDS. Terry L. Wright and
Lois A. P f i e s t e r . Ecology C o n s u l t a n t s , I n c . , 1716 Heath Park>
way. Fort C o l l i n s , Colorado, 60522. U.S.A. and Univers i ty of
Oklahoaa, 73019, U.S.A.

The in f luence of pond s u b s t r a t e on a l g a l composi t ion and
annual s u c c e s s i o n wa« atudied far one year In two Oklahoma
farm ponds, one having a c l a y s u b s t r a t e and the other sandstone .
Cons iderat ion was a l s o g iven to pH and temperature changes
during the year . One hundred and t h i r t y s p e c i e s of a l g a e not
p r e v i o u s l y reported for Oklahona have been added to the a l g a l
f lora as a resul t of t h i s study.

FIELD AND LABORATORY STUDIES OF VAUCHERIA LITOREA AND V.
LOWCICALILIS (XANTHOPHYCEAE). R.A. Pecora. University of South-
western Louisiana, 70504, U.S.A.

Vaucheria l i torea and V. lonKJcaulis were ident i f i ed from
several locations in coastal Miss iss ippi and Louisiana fron
1975 to the present. Sexual plants of V̂ . l i t o r e a were observed
in 11 of 13 c o l l e c t l o i u nade between October and Deceoibcr while
sexual plants of V. longlcaulla were ident i f i ed from 2 of 12
co l l ec t ions made froa November to March. Both taxa were iden-
t i f i e d fron freshwater and low s a l i n i t y habi ta ts . Vaucheria
longicaul i s mats contained no other Vaucheria spec ies while V.
l i t o r e a often grew with V. d i l l w y n i i , V. erythroagora, V.
racemosa, V. s e s a i l i a , V. t a y l o r i i , or }/. t h u r e t i i . Gametangia
were produced after incubation of portions of algal mats at
14-16 °C on a 12:12 LD photoperiod. Clonal cultures of both
species grew in modified A5P-6 medium containing 3Z s o i l ex-
trac t . Two Iso la tes of V. longicaul i s have been maintained in
Bold's Basal Medium s ince January 1978. Except for reduced s ize
of the oogonia ln cultured (ASP-6) V. l o n g i c a u l i s . no s i g n i -
ficant a l terat ion in vegetat ive or reproductive morphology was
observed. Release of apem at the termination of the dark por-
tion of the photoperiod was observed in cultured i

27 30
THE EFFECTS OF THERMAL EFFLUENT ON PHYTOPLANKTOW POPU-
LATIONS IN LAKE ARLINGTON,TEXAS. A. W. Hopkins. The

University of Texas at Arlington, 76019, U.S.A.
Phytoplankton populations froa Lake Arlington were

sampled on a thr«« week interval for oae year (1977-78). Two
stations were sampled: the intake to and the outflow from the
Texas Electric Service Co. Handley power plant. The yearly
•Man temperature difference between the two stations was 3.7*C.

The samples were analyzed for total organisms, total
photoaynthetic surface area, and chlorophyll a concentration.
Within a station, significant correlation coefficients were
found between all pairs of che 3 parameters. Between the two
stations, significant differences ln the parameters were found
only io chlorophyll a concentrations and only during the
wanwat parts of the year. At these times, the values in the
heated vater vere lower but by leas than lOZ.

A PRELIMINARY INVESTIGATION OF THE ALGAL FLORA IN THE
SEDIMENTS OF LAKE ERIE. V. Ray Frederick snd Glenn C.
Millner. Great Lakes Laboratory, State University College,
Buffalo, New York Ili222

The algae In a ̂ S cm long sediment core taken in the
Eastern Basin of Lake Erie, 12 km northwest of Dunkirk, New
York, were examined at 2 cm Intervals using the Utermohl
technique. Members of the Bad Iiariophyceae were by far the
most abundant taxa Identified at all sediment levels with
greater numbers of frustutes/cm' occurring In the intermediate
sediment depths. Stzphanoduciu, rUagamt and Mcfcitw itaU^
were most frequently encountered; while S. oAtAaea and
TabeZteuUa ieniiAtAnta as well as various other taxa were less
common In the sediments. Although much less abundant In the
sediments, the non-diatom algae were represented by the
Desmidiaceae and Chlorococcales. Coima.'Utm jJotmuZoAum and
StawuutAun giadtz were most commonly encountered in the
sediments.
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PRIMARY PRODUCTIVITY IN HICH RATE SEWAGE OXIDATION

^ T. Berner, Z. Dubinaky and C. Shelsf. Department of
"ology, OraniB, Haifa University K. Tivon, Israel and Depart-
•*nt of Life Sciences, Bar Ilan University, Ramat Gan, Israel
*na Sherman Environmental Engineering Research Center, Tech-
"on. Haifa, Israel.

As part of a Joint Israeli-German project aimed at algal
a»te water treatment and protein production, the primary
productivity in high rate oxidation ponds was measured. In
Y 1 ̂ ° optimise pond operation, the detaiied photoaynthesis
«Pth profile was studied by the ̂ *C incorporation method. To
cni sufficient resolution in the dense shallow pond, a

lal device was developed.
Our results show light inhibition in the upper S cm of
pond and light limitation beginning at 15-20 cm. depth,
ary productivities measured were 3 gr. m"^ day"! in

to up to 25 gr, m"^ day ln May and light efficiency
i of 0.9 to 3.61, respectively.

OBSERVATIONS ON THE MARINE ALGAE OCCURRING
FROM 30-100 METER DEPTHS ON THE EAST COAST OF FLOR-
IDA. N. J. Eiseman. Harbor Branch Foundation,
33450, U.S.A.

Marine Chlorophyta, Phaeophyta, and Rhodophyta
are being sampled seasonally along depth gradients
on the East Coast of Florida by lockout divers from
the JOHNSON-SEA-LINK submersibles. Members of the
Siphonales , Dictyotales, Cryptoneniiales , Rhodymen-
laceae, and Delesseriaceae dominate the flora.
Large, typically flattened or foliose forms are most
comroon down to 40m depth. Below 40m crustose, fila-
mentous, and inonostromatic species increase. There
appears to be an association of species extending to
40m depth, a transitional zone from 40-60m, and
another association of species from 60m to an unde-
termined depth. The flora at 100m is most unique.
Species richness varies seasonally. New distribu-
tional records are given. Implications of this work
to larger questions of seasonal stability, zonation,
and biogeography of deep water algae are discussed.

32 35
LIFE CYCLE OF A CHLOROMONAS FROM SNOW

VOLVOCALES). Ronald W.Hoham. Stephen C.
«nd John E. Mullet. Colgate University. Hamilton, N.Y.
The life cycle of a species of the volvocalean genus,

_ was studied from snow near Cayuse Pass, Ht.
lational Park. Washlnftton. Several taxa of snow algae
the Chlorccoccales were found to be variations in the
this Chloromonas. These taxa include Cryocystts

_ Cryocystis japonica, Cryodactylon glaclale,
Iscustris f. nivalia. Trochiscia cryophila, Trochiscia

and Trochiscia rubra. It was concluded that Cryocystis
tylon are not valid genera since both are phases in
of a biflagellate. The vegetative cells of this
cleave into 2. ft or 8 daughter cells which behave
I or gametes. Sexual reproduction is usually

but sometimes isogamous. The planozygotes have
a which are spaced 90° apart. Observations of this
made using phase-contrast, Nomarski-interference-
Bcanning-electron microscopy. Vegetative cells

Snow 1 """" *"'" ""' ""***"" which was designed for culturing
>Igae. Environmental factors pertaining to developmental

•* this Chloromonas are discussed where known.

COMPARATIVE STUDIES OF PQLYSIPHOHIA URCECLATA
T F ) GREVILLE F R M l

STUDIES
CLIOHTF.) GREVILLE FROM T
D. F. Kappaun, Dept. or ?
Carolina, Wilmington, N.C

Isolates of Polysiph
hi

H ATLAttftt
nlv. of North

•'-. from Northy p
Carolina, New Hampshire, ^e I
ted in cross-gradient lighl-temperature c;
determine the effects of light Intensity, • lod
and temperature on their growth and reproduction.
Variations in the Isolates' responses suggest that
regional patterns of seasonal growth and reproductive
periodicity reported in the llterat^ire are primarily
a result of annual temperature cycles, but light
Intensity CMDI) is also Implicated. Comparisons of
reproductive and vegetative characteri^'' • ; 'r
material from nature revealed that po: in
these three sites are morphologically .ish-
able. These results are discussed in terms of P
urceolata consisting of latitudinally distributed
ecotypes, or alternatively, sibling species.

33 36

•B
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NORTH CAROLINA A TRANSITIONAL BEKTHIC ALGAL

n d ^ ^ " ^ ' ^ ^ONE IN THE WESTERN ATLANTICT C. H. Schneider
Ct L^' Series. Dept. of Biology, Trinity College, Hartford.
'̂J tt """̂  °*^^- °^ Botany. Duke University, Durham, N.C,

^ ^ ""Ique geologic and hydrographic features of the
coastline and continental ahelf are discussed as well

f *"'P̂ i'̂ *':lon* to the distribution of benthic marine
^^^ western Atlantic. Two distinct floral entities
'̂ l*'ed for North Carolina, the "jetty" and "shelf"
*"*' reasons for their segregation are argued. Of 280

7^ ^'"^ *^"' ^ " °^ ^^^ f^°">» B*"**" <"• 222) and
^^^' aeawecds (excluding crustose corallines,
""** questionable records) ln this area. 116 {AID

to the "jetty" flora. 101 (361) to the "shelf"
^•^^^^ " * shared by both floras. Within the
28 {16Z) of the apecies reach their southern

diatribution here, 68 (38X) their northern limit, and
^"ve no boundary ln the Carollnas. Within the "shelf"
^^^^ reach their southern limit, 118 (721) their
^^^t- •"'I 32 (20X) have no boundary here. The
"""bet (10 app. . 4X) of North Carolina endemics is

"^ '̂ hese current data are compared with statistics
50 years ago in North Carolina for its algal flora.

ate
fl

"j
ll
71
fl

north

PfYSlLiLOCICAL
B.H. Brinkhuis, Marin*- ^licnce^ ;iiv. of
New York, Stony Brook, N.Y., 117-M, I -i.

The t'l'ology of interlidaL seawoeil populations has only
recently been t̂ xplt)red in terms of physiol—' •'' ••••' - —.i-.-
Iogicdl adaptation to a variety of enviri
i"holosynthetic capacity throughout the yi'.

cloaely related to seasonal variations in irradiation t̂ L-l̂  r,,
changes In temperature. In intertidal salt-Hwirch pfiriul.u i(i:i-
photosynthetio potential of fucoids is control' oreaence
or absence of liEht-absorbinji canopies of phai; -tation.
The perenni-il ' ' " •• •

dtirin^ the

Similarly, ..-.. „
in relation to vertical di
to the atmospherp. Such nm. ^
common in salt-marsh fucoid populations. However, vithin the
same species there does not appear to he a gradient in photo-
synthetic potential with increasing desiceation of plant tissues.
The reason appears to he that a given species is physiolpglstcally
well adapted to a wide range di>sii."eation degrees. Some recent
investigations by others have indicated that this adaptation
may also Include cytological adaptations.
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THE DISTRTBUTTON, COMPOSITION AND PHENOLOGY OP

••""• ~ ' ̂  ""'WEEDS. A,C. Mathieson,
Try, Univ. of New Hampshire,

The spatial distribution and composition of
se-.-^-'reir. wUhin the Great Bay Estuary System of New

:ne are described. A "typical" estuarine
tern was recorded. Disjunct coastal

pet .iiatlons were also recorded in estuarine tidal
r^riiB. Pour ms.ior floristic components are des-

•uary based upon their centers
or south of Cape Cod, Mass-

. coastal portions of the
: by cold water perennial species

- . - , -litan-northern), while the
upper Ê - a seasonally dynamic warm water
flora (c -.an-southern). A comparison of the
seasonal phenology of seaweeds i3 described from the
open coast to an upper tidal tributary. The spatial
ana seasonal • na are related to a
variety of h\ eters.

EFFECT OF TEKPERATURE ON THE GROWTH RESPONSE OF THE HAR-
INE DIATOM SKELETONEMA COSTATUM TO LIGHT VARIATION. G.L.
H i t c h c o c k . Graduate School of Oceanography. U n i v e r s i t y of
Rhode I s l a n d . 02881 . U.S.A.

Spectral analysis of dally light intensity (I-) over
Rhode Island during the spring and auaaer months yield low auto-
correlation coefficients for consecutive days; thus phytoplank-
ton in well-mixed Narragansett Bay are subject to wide
variations in daily light intensity. Natural diatom blooos
incubated in dialysis at lOOZ. 50Z. 251 and 31 l^ show the
dominant diatom Skeletonema costatum attained maximum growth
rates at IQ or 0.50 IQ after two days at 20C (sunaner bloom).
During the spring bloom growth ratea varied by < two-fold at Io
to 3X IQ during i, day incubations. Axenic S. costatum cultured
at 20C exhibited growth rates proportional to intensity after
12 h; at 10 C growth rates did not vary until 24 b (second
photoperiod) and at 2C rates were equal throughout 36 h. Four
Other marine diatoms exhibited similar responses In vitr_o. ThuJ
the I^ situ growth rates of diatom BpeclsB may closely reflect
daily variations in light intensity during the summer, hut re-
quire longer periods to respond to changes in light during tbe
spring bloom periods when teaperature ia lover.

38 41
DISTRIBUTION ô  iH RATE CHARACTER-

ISTICS IN ISOLATES v\ FROM THE NERITIC
OCEAKIC BOUNDARY. L.b. M.irpriy, K.K.I. CulUnrd. H.-t. Lee and
L.E. Brand. Woods Hole Oceanographlc Institution. 02S43.
U.S.A.

Tbe panthalassic diato* apecies ThaltiaBioaira paeudemana
conaistB of neritic and oceanic ecological races that bave been
characterized by electrophoretic bandlnc, patterns, physiological
characteriatica, and minor norphological differences. Here, we
compare clones of T. paeudonana recently isolated fron the ne-
ritic-oceanic boundary with established clones fro« neritic and
froa oceanic waters. Results show that these new clones share
characteristics with both the neritic and the oceanic races.
They are not simple Fj hybrids, and. unlike the neritic and
oceanic races which are each highly homogeneous, there Is much
variability among tbeae boundary clones. Hew clones from the
outer shelf sore closely resemble the neritic race, while new
clones isolated from a warm core ring overlying the slope are
more similar to the oceanic race. It appears that the boundary
zone does not contain a distinct and homogeneous ecological
race, but rather. It is a broad zone of hybridization between
two races or sealspecies.

THE EFFECTS OF ARSENIC SPECIATION ON ITS TOXICITY TO
MARINE PHYTOPLANKTON. J.G. Sanders. Skidaway Institute of
Oceanography. P.O. Box 13687. Savannah. Georgia. 31406, U.S.A.

Arsenic in seawater is predominately in the form of
arsenate (As{V)). Small amounts of arsenite (As(III)) and
dimethylarsinic acid (DMA) are present due to biological reduc-
tion and methylation. As(V). a chemical analogue of PO4*. is
taken up indiscriminately by the cell and inhibits the phos-
phate active transport system and oxidative phosphorylation.
As(V) inhibits cell growth and photosynthesis at concentrations
greater than 5 yq-l'i. in phosphate-limited cultures. The
As(V) incorporated is reduced and methylated within the cell.
forming the more mobile A s { m ) and the non-reactive OMA.
This reduction and methylation of the arsenic effectively
relieves its toxicity. since DMA is not inhibitory, even at
concentrations greater than 25 ug-1"^ The toxicity of As(in)
is difficult to establish, due to its rapid chemical oxidation
to As(V). When phosphate is present, very little As(V) is
incorporated, and no inhibition occurs.

39 42
PHYTOPLAHKTON IN THE MANGANESE NODULES PROVINCE OF THE

TROPICAL PACIFIC. G.A. Fryxell, S. Taguchi. and S.Z.El-Sayed.
Texas AfiM University. 77843 USA and University of Hmail at
Hanoa. 96744.

Phytoplankton was analysed quantitatively fron dLscrete
water ss^les from 4 or 5 depths of 15 stations occupied SE of
Hawaii fr<» the Deep Ocean Mining Environmental Study (DOMES)
crul«e» In the fall of 1975 and spring of 1976. Specie* di-
versity waa higher In the fall than In the spring; high di-
versity vas correlated with low phytoplankton standing crop.
Cell counts were inversely related to nutrients in the water
coli»n, especially nitrates. Gephyrocapsa huxleyi (Lohmann)
Relnhardt accounted for about 257. of the total phytoplsnkton
count ac the chlorophyll £ maximum. Etapty cell counts were
about an order of magnitude less than full counts, indicating
not only low aedlnentation rate, but also recycling of cell
contents within the euphotic sonc itself. 163 diatom. 122
dlnoflagellate, snd 48 coccollthophorid taxa were Identified,
with roughly similar numbers of cells/l from each group, each
averaging 3-5,000 celU/l throughout the water column studied.
The typical profile of cell numbers showed s subsurface maxi-
mm and gradual diminution with depth.

STUDIES (W DIURNAL HIGRATION IN HARIHE FHYTOPLANKTCWI.
R.D. Staker and S.F. Bruno, New York Ocean Science Laboratory.
Montauk, N.Y. 11954. U.S.A.

Sanpllng of water for field observations was carried out
hourly over a dlel period. These saaples were collected dur-
ing the sumner in neritic waters at 0, 1, 3, 5, 7, 10, and 13
m-depths. A 1 liter aliquot of water was drawn from each
sample and concentrated to 10 ml. Cell counts and Identifica-
tion were made using a Sedgewick-Rafter cell. The entire con-
tents of the 1 ml. subsaaple were analyzed for diatoms, dino-
flagellates, and silicoflagellates. An analysis of variance
(t-test) on the data comparing the variation in the mean depth
during the daylight hours to the night hours was performed in
order to taat whether the variations were due to chance alone.
•^•"Its of the t-test indicate that Proroaentrm redfieldii,
F. mioana, Centtim tripoa, C, fusua, and Peridiniim granii
undergo diurnal vertical migration.

An experimental tank. 2.0 x 0.5 x 0.5 m vas constructed
for lab work designed to test the comparative rates of migra-
tion and the effects of continuous illumination on the migra-
tion pattern of various cultured dinoflagellates. Results of
thcsa experiments will be reported.
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TAXOhtOMY AND CGWIUNITY STRUCTURE OF DIATOMS EPIPHYTIC ON

S IN MISSISSIPPI SOUND. Michael J . Su l l ivan . Botany
apar tment . P. 0. Drawer BD. Miss. S t a t e . Miss iss ippi 39762

tp iphyt ic diatoms were co l lec ted on 20 July 1977 from the
eaves of 3 seagrasses growing in the sandy sediments of

Mississippi Sound. The seagrass species included Halodule
Syringodium f i l i f o n n c . and Thalass ia tcstudinum.
of cleaned mater ia l under the l ight and scanning

microscopes revealed o t o t a l of 37 diatom taxa cpi -
on the S seagrasses . The 4 most ahundant diatoms were

i ^ ^ hyal ina . Mastogloia p u s i l l a . Llcaophora cf. d e b i l i s .
Opephora pac i f i ca . Except for the ra re taxa , the tai(o^

onic composition was iden t i ca l i r r ega rd l e s s of the seagrass
"amined. Based on counts of ca. 1000 ind iv idua l s , values of
community d i v e r s i t y s t a t i s t i c s {H-. S. and R') were v i r t u a l l y
aentical for the epiphyt ic diatom samples. Use of a se lec ted

s imi lar i ty index (SIMI) revealed that any 2 samples shared
^«tween 82 and 881 of the maximum s i m i l a r i t y poss ib le . There-
"re , the ava i lab le ta.xonomic and s t r u c t u r a l information
uggest tha t the above 3 seajtrasses support 8 s i n g l e , near ly

lonogeneous epiphyt ic diatom community during the summer months.

LIFE CYCLE. SEASONALITY, AND EFFECTS OP TEMPERATUBE AHD
SALINITY ON GROWTH AND SURVIVAL OF PYRAMIHOMAS AKYLIFSRA
(PRASINOPHYCEAE). V.B. Gardiner and P.E. HaiBravea. Univers i -
ty of South F l o r i d a . 33620, U.S.A. and Universi ty of Rhode
Is l and , 02661, U.S.A.

Several poss ible l i f e - c y c l e s tages of a clone of Pyraml-
monaB aay l i f e r a have been encountered In c u l t u r e s . These i n -
clude t lTTct^lagel la te 8, 2) quadriflagellates, 3) biflagel-
lates, 4) cysts, and 5) multilobate cells, each lobo of which
possOBsed 8 flAgella. Scanning electron microscopy revealed
the presence of body scales on biflagellates of the type which
form the middle layer of body scales on the octoflagellatos.

The aeasonality of a salt-marsh population of P, aayli-
fera was stuliad in relation to temperature and salinity. Its
abunlance reached 2 peaks in a 12-inonth period, one before, and
one after ita pool habitat was covered with ice. Cysts, but
no flagellate stages of this organisn, were found in the pool
during the sumner.

Growth experiments indicate that a temperature between
10 and 15 G is optimal, and between 20 and 25 C is the naxiBin
tolerable by this clone. Also, the salinity tolerance range of
this clone decreases with increasing temperature.

44 47
INTEKACTIOS OP EytPHYTIC DIATO^B AND BACTERIA CULTORTO
ON 22S2EBA WBTHt L. (EELGRASS) DBTOITUS. Paul Garth

Department of Botany, Dniveraity of British Col\a»-
t Vancouver, V 6 T 1W5, Canada.
In 14 day old batch cultures diatoms were rarest (55 im )
bacteria were most coomon (9x10* tmir^) on fresh detritns.
toBB were more oomaon on fresh or as*d detritus pmriooaly

*<traeted with aqoeoiu methanol (30-100 m~^) sid dantest on
^ ^ particles (120 nB"^). Bacteria w*re less abundant on

latter substrates especially on the sztracted, fresh d»-
(2x10* mr^) from rfUch ooat of the soluble materials

of dry wt) h ^ been renioved. Ifce ratio of bacteria to
ran«*d from 140 to 2040 but vhen inorganic nutrients

added the ratios for all fonr substrates were similar
and the ranges of danilties of diatoms and bacteria

narrower thai in uoenriched controls. The response of
autotrophlc and htterotrophic components cf the systems

"^organic nutrients is affected by the nature of the organ-
vubstrate sad by ooapetition. Bacteria are favoured on
? * MBimilated detritua and hence diatoms will be

ited. When nutrients are plentiful the nature of
detritus is less important.

ON THE ECOLOGICAL AND EVOUmatARY SIGNIFICAHQK CP VEG-
ETATIVE RBPROXJCTICW IH SEAifEEDS. D.P. Cheney and A.G.

Mathieson, Jackson Estuarine XAboratory, Durham, N.H.. 0362U.
The significance of vegetative reproduction as an Import-

ant adaptive mechanla* in the reproductive strategy of seaweeds
la discussed citing exaaples froa Chondrus and Buche"**. Veg-
etative reproduction may play a far more important role in the
survival of populations than has been generally appreciated,
and in particular, may often he a mechajiism Insuring the pro-
duction of favorable genotypes. For example, the perennial
holdfast systeB of Ghondrus crispus is an iaportant antiherbi-
vore adaptation that provides a ccopetitive advantage in the
intertidal zone. Grazing experiments conducted In the labor-
atory with the herbivore Uttcrina littorea demonstrated that
Chondrus holdfasts and shoots were resistant to grazing frc« a
very early sporling stage. Vegetative reproduction also haa
a profound effect on the genetic structure of populations. For
example, using electrophoretlc techniques, significant defi-
ciencies of hetorozygotes wore observed at Z acid phosphatase
loci in offshore, Floridian populations of Euch8"WJ isiforma
that showed a propensity for vegetative reproduction via re-
generation of plants frc» branch fragments k residual holdfasts.

45 48
POPULATION DYNAMICS OF OLISTHODISCTS LUTEUS (CHRYSO-

IN NARRACANSETT BAY, RHODE ISLAND. C.R. Toaas.
te School of Oceanography, University of Rhode Island,
on. R.I. 02881 U.S.A.
Pbytoplankton observations spanning 17 years in Narra-

Wnsett Bay showed persistently recurrent blooms of the
^•geHate QllathodIHCUB luteus. Maxintun abundances occurred
8 nid-suim»er and fall peaks separated by a period of low
'"Undance. 0. luteus was absent from surface water during
*nuary-Mnrch of each year. Summer abundances reached 10^

•Is'ral In several regions when temperature, light Intensity
"•I phosphate levels were at maximum but when nitrogen was at a
asonal nlnlmutn. Autocological studies with O. lutcus showed
"e formation of a dark resistant benthic phase, affects of
emperature and salinity on growth, survival and motility.
**^"res of uptake and utilization of nitrogen and phosphorus.
*n<l affects of temperature and light on photosynthesis. An
"tegratlon of these studies with field observations are pre-

'«oted to define the population dynamics of 0. luteus in
"•Tagansett Bay.

ACCLIMATION RESPONSES TO SALINITY OF THREE ESTUARTNE RED
ALGAE FROM NEW JERSEY. C. Yarish, S. Casey, and P. Edwards.
University of Connecticut. Rutgers University and Asian
Institute of Technology.

The investigation concerned the effects of acclimation
time snd salinity on the next photosynthetic responses of three
estuarine red algae. CaloRlosaa leprleurti (Mont.) J. Ag..
Boatrychia radicjng Mont. and Polyalphonla subtllisaima Mont.
The algge were lanwrsed in media of salinities 0, 5, 15. 25
and 35 /oo. and were held for periods of 0. 2, 4. 8 and 16
days. The rates of photosynehesis of non-acclimated plants at
extreme high and low salinity were generally higher than in
plants acclimated in that salinity. Tbe optimal acclimation tlma
of Bostrychia was betveen 0 and 4 days and that of Caloglossa
was at 4 days. Polysiphonia showed no significant difference
In responses for any acclimation time over the broad range of
salinities. The data indicated that Bostrychia waa linited by
salinities less than 15 /oo and greater than 25 0/00. that
of Caloglossa and Polysiphonia were limited by salinities
less than 5 0/00 and greater than 25 °/oo. The patterns of the
net pbotosynthetic responses of chese esCuarine algae were cor-
related with the salinity regimes of their original habitats.
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THE ADAPnVE SIGNIFICANCE OP THE TURF GROWTH FORM- AN

BIUMERATIOM OF THE COSTS AND BENEFITS OF COLONIALITY IM MARINE
HACJIOALCAE. K. Hay. Smlthsonlsn Tropical Institute. Panama

CsnaI Zone.

The coati and benefits of coloniallty were analysed for
three abundant Carf-foraing species (Dictyota barcavresii.
HalUrcda opuotia and Laurencia paplllosa) from the Caribbean
coast of Paoau. In all cases the net productivity of colonies
was Significantly lower than that of Individuals but individ-
uals Buffered greater biomaaa loas to herbivorea and greater
pbyBiological dauge during dessiccatlng low tide conditions.

The upper portions of thalli showed significantly greater
rates of n«c photosynthesla and of dark reapiration than did
the lower portions. The effects of this spatial partitioning
are discussed in terms of increased energetic efficiency and
increaaed persistence during severe environwental conditions.

Colooiality Ln marine macroalgae ia an adaptation which
increases persistence in space and time but decreases
iaoediate productivity.

BIOCEOGRAPHICAL ANALYSIS OF THE MACRO-ALGAL FLORAS OF THE
SOUTHEHN CALIFORNIA ISLANDS. S.N. Murray. Dept. Biol. Sci.,
California State University, Pullerton, CA. 92634.

Due to their location near Point Conception, CA (34.5*N).
a major faunal and floral boundary in the NE Pacific, the South'
e m California Islands are oC extreow importance to the under-
standing of the blogeograpby of California. The purpose of thi*
paper la to provide a distributional analysis of the macro-algBl
floras of the eight Islands to determine cheir bio^eographlcal
relationships with each other and with the adjacent mainland.
The similarity between island floras was determined by quanti-
tative analyseB of binary data. Analytical methods Included:
1) interpretations of a sinllarity matrix based on the Dice
Coefficient, 2) coaq>uter-mediated clasaification analyiiLs
employing the Jaccard Coefficient of association, 3) ordination
by principal coordinate analysis. Three island groups were
consistently recognized In these analyses and the establlsbed
macro-algal affinities appear to be related to surface water
temperatures In the Southern California Bight. Additionally,
the Island floras showed highest similarity with the mainland
flora to the south of Point Conception based upon range-overlap
comparisons.

50 53
CARBCM nOH IM WUTtOPHYTE COMHUMITIES OT A HOtmi

TEMPBRATC ESTUARY. H.N. Josse lyn and A.C. Hathieson.
Department of Botany and Plant Patholoqy, Univers i ty of New
Haapshlra, Durham. 03824.

A nodel ba«ed on empirical data i s presented which sim-
u l a t e s carbon c y c l i n g through benthic and i n t e r t i d a l ccsanmit ies
of ch« creat Bay Eacuarln* System in Hew Hampshire. The
species of primary interest are Spartina alterniflora,
Zostera marina, Ascophyllum nodosum, and Fucus vasiculosus.
Data on detrltal fluxe* and deco«poBltion rates are ua«d to
ooiV«Te Che significance of each species to the detrital pool.
lUdiotracer extterimants provided information on dissolved
organic carbon <DOC) r«laa«« frow decompoalng plant »at«rlal.
Although release rates differed between seaweeds and vascular
plants, the DOC was iriiidiately utilized by bacteria and
mineralized to COj. The K>d«l utilizes the experimental data to
describe, on a seasonal basis, the net carbon uptaXe, storage,
•nd subsequent release through deoo^iosition Cor each plant
species.

NITROGEN LIMITATION OF CQDIUW FRAGILE SUBSP.
TOMEHTOSOIDES AS DETERMINED BY TISGUE ANALYSIS.
M. D. Hanisak, Harbor Branch Foundation, F t . P ie rce ,
F l . , 32960, U. S. A.

Plan t t lBsue a n a l y s i s , a method commonly used
to determine the nutritional status of agricultural
plar.tB, has been applied to eeaweed ecology ae part
of a study on the physiological ecology of Codiuro
fragile. The critical nitrogen concentration waB
determfned to be 1.9OJ( on a dry weight basis.
Measurements of the internal nitrogen levels of
thalli collected from three Rhode Island populations
of Codium ranged from O.75±O.O8j( to 3.72*0.08)6.
Internal nitrogen content varied seasonally, with
a BUDUser mininium and winter maximum, indicating
nitrogen limitation during the summer and luxury
consumption during the winter. Part of this luxury
consumption appeared to support new growth in the
spring. Plant tissue analysis is a potentially
useful tool to predict the nutritional status of
seaweeds.
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AKD wcvBLopranT OF A

p. Hjlanil and R.B. Searles.
7.S.A. and Duke University,

Two •aa of arock platform offahora Korth Carolina ara
i.ri , , -- , . - r.f . "^•lc and biotic fac-

tors on ' ^ant. liaaplas
taXan wi'.' 'idĵ a show lowar
bio*aaa, dlvaraily, ano pracant co«ar valuaa whan conparad vicii
aaaplaa froa an araa 10 aatars froa this ad^a. Individual
apacias distributiona vary ln tbasa two araas: parannlal Phaao-
phjta ara aXaost antiraljr aicludad froa the araa naar the adga,
whara annually fluctuatlntr populations of Rhodophyta pradooiin*
ata. Cattama of davalopnant on Introducad aubatrataa alao
diffar in tha two araaa indicating that surTlvorshlp and «;rowth
charactaristics rary in thasa two locations* Kaaauranant of
physical faetore alon r̂ with liarblvora axcluslon axparinanta
lndicata that diffarancaa in currant flow and wava surea along
with variation In i^razinf prasaura in tha tao locations aay
contribute to the obaarrad diffarancaa ln atructura and pat-
tar&a of davalopaant.

ULTRASTRUCTURE OF THE FLAGELLAR APPARATUS OF PLATYMONAS
SUBCORDIFORMIS (CHLOROPHYTA) AND A PROPOSED FUNCTION U T T H E
CONTRACTILE RHIZOPLAST. J. A. Swanson. J. L. Salisbury, and
G. L. Floyd. Botany Dept.. Ohio State University, Columbus.
OH 43210. USA.

Oetails of the ultrastructure of the anterior end of
Platymonas su_bcordtf^nnis will be presented. Special attention
wil1 be given to tTie T-3imen5tonal relationship among the fol-
lowing structures: (1) the two massive roots (rhizoplasts) (2)
the two minor roots (3) the four basal bodies and their asso-
ciated flaqella and (4) the apical depression or trough from
which the flagella emerge. The geometric constraints of the
deep apical depression limits the maximum deqree of flagella'"
bend at their bases. He postulate that rhizoplast contraction
may possibly act as a mechanical aid in (1) the Initiation of
the flagellar power-stroke and recovery-stroke (?) coordination
of the stroke cycle and (3) directional control of planar
flagellar beat. We further propose that tension developed
during the flagellar power-stroke is involved In the extension
of the rhizoplast and that the minor roots act as shock-absorb-
ing structures.

J
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ULTRASTRUCTURE OBSERVATIONS ON THE VEGETATIVE CELL CHLO-

ROPLAST OF HYDRURUS FOETIDUS (CHRYSOPHYCEAE). R. A. Andersen,
^' L. Meyer and K. S. KiaJ Departnenc of Botany and Bacterio-
logy and Department of Plant Pathologyl.University of Arkansas,
fayetteville, AR. 72701.

The posterior half of the Hydrurus foecidus vegetative
"11 contains a large cup-ahaped plaBtld with flnger-llke pro-
jections which extend apically around the cell margin. The
PJoJecEiona appear as isolated snail, spherical chloroplaata
when sectioned transveraely. but whm aectioned longitudinally
they are continuous with the nain body of che chloroplasc. Un-
Jî ke the typical chrysophyte chloroplast which has three thy-
lakoidB per lamellae. Hydrurua foatldua has lamellae composed
° two thylakolda. and two or more lamellae nay fuse to pro-
duce conpound lanellaa with thylakoids ln nulitples of two. A
large pyrenoid ts located in the center of the chloroplaat and
i« traversed by paired thylakoids. Associated with the chloro-
Plast Is an elogace mitochondrion which lies ln a grove that
extend* down one aide, underneath and up the other aide of the
«iioroplsst.

ITTRASTRUCTURE OF TETRASPOROCENESIS IS THE RED ALGA
PALMARIA PALMATA (RHODYMENIA PALHATA). C M . Pueschel. Cornell
University. Ithaca. N.Y.

The tetrasporangiun Initial in Palwarla palnHita arises
fron a cortex cell which enlarges and deposits around itself
a procein-rlch wall layer. This cell then undergoes Bitosls
to fonn a tetraaporocyte and a stalk cell. During prophase 1
of melosls. cryptic aynaptonemal conplexes are present ln the
sporocyte nucleus. Also at this tine, microbody-like struc-
tures become numerous between the nuclear envelope and a sheath
of perlnuclear ER. Clusters of non-membranous spherical struc-
tures also are associated with the nucleus. During dlplotene
the chromoflomes decondense and the nuclear envelope becomes
convoluted. An acid-polysaccharide mucilage formed by dictyo-
somes and ER Is deposited around the nelocyte at this tine.
Following the nuclear divisions, sequential perlcllnal sod
anticlinal furrows cleave the meiocyte into four spores. After
nucilage deposition ceaBes. the diccyoaones begin to produce
vesicles which have glyeoprotein-rlch, electron-dense contents.
These vesicles are abundant in escaping tetrasporea. and It is
likely that they contain adhesive material which aids in the
attachment of the liberated spore.

56 59
THE OCCURRENCE OF FILAMENTOUS INCLUSIONS WITHIN THE VEG-

ETATIVE CELL NUCLEUS OF HYDRURUS FQETIDUS (CHRVSOPHYCEAE). R.
*• Andersen. K. S. Kim^and R. L. Mayer. Department of Botany
*»<i Bacteriology and Deparcnent of Plant Pathology', University
°f Arkansas. FayetteviUe. AR. 72701.

Numerous filjunentoua lnclualona ware found within inter-
P^»e nuclei ln vegetative cells of Hydrurus foecidus collect-
^ froa Alberta, Canada, and Montana. USA. The filaaenCous
"tructurea are fron 20-30 uu ln diameter and occur elcher aa a
«lated, contorted clusCer or a flatcened sheet formed by fold-
^ b«ck and forch. They are noc found In the cytopUsn, are
ot aasoclated with the nuclear envelope, nucleolua or chroma-
_ln «nd are not localized in any one region of Che nucleus.
">«' results of cycochenical investigations will be reported.

COMPARATIVE ULTRASTRUCTLTIAL STUDIES OF MALE REPRODUCTIVE
DIFFERENTIATION IN THE FLORIDEOPHYCEAE. J. Scott and D.
Sigfred. DeparcnenC of Biology. College of William and Mary
Wllliansburg. VA. 23185. U.S.A.

The specialised nsle reproductive branches charsccerlstic
of many red algal apeclea conaist of nunwrous small cells
formed by repeated divisions of a number of different cell
types. These compact nulticellular structures consequently
are well suited for ultrastrucCural Inveatigatlona of cell
division. We have examined selected species from several
families within the class Florideopbyceae to determine If fea-
tures of dividing cell* are valid Indicators of phylogenecic
position. Our observations will be presenced and discussed
with regard to red algal systematics and che Incerrelacion-
shlps of red algae wich other primitive plant groups. In
addition, we wish Co call actention to observations of previ-
ously undisclosed ulcrascrucCural features found In differ-
endaclng speroatangla and spermatla of several genera. In-
cluded among these observations are che presence of organized
pactems of microtubules adjacent Co tbe nuclear envelope and
.micochondria-dictyosome associations in an unusual cup-shaped
aggregation parCially surrounding che nucleus.
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SUBCtLLULAft LOCALIZATION OF HALOGENATED NATURAL PRODUCTS

LAURENCIA (RHODOPHYTA). David N. Young. B. M. Howard, and
fen ica l . University of Southern Ca l i fo rn ia , Los Angeles.
'"'> and Scripps Ins t i tu t ion of Oceanography. La Jolla 92093.

Cells of many red algae contain unique and fascinating
and vacuolar inclusions. Certain of these algae

possess unusual, halogenated organic compounds. The pos-
that certain inclusions may represent the morphologi-

equivalent of the natural products was investigated in
gQcja snyderae l^ylin (Rhodomelaceae. Ceramiales). a Pacific

containing bromoterpenes (snyderol) and a r e f r a c t i l e .
inc lusion, the corps en cerise. Results of x-ray

cence spectroscopy of thin sections of osmium-fixed
indicate high concentrations of Br in the corps M
in contrast to other ce l l contents. Analysis of unfixed
-extracted tissue showed the absence of the corps en
and Br from the cor t ica l ce l l s . The presence of
1 in the ethanol washes was confirmed by gas chromato-
- mass spectroscopy. Such indirect evidence suggests
£± en cerise is canposed, in par t , of snyderol.

ULTRASTRUCTURAL OBSERVATIONS OF SPERMATIAL DIFF-
ERENTIATION IN BANGIA (RHODOPHYTA). K. Cole and R.G.
Sheach. Department of Botany, University of British
Columbia. Vancouver. Canada V6T lUS.

The major organelles wichln cells of male Bangia
filaments undergo a series of ulcrastruccural changes
during production of apermatia. Initially, chyla-
koida within the large axial chloroplaat develop a
reticulate pattern commencing at tbe cenCral pyreooid
region. Subsequent changes involve loss of lobes and
diminution of volume through division; chloroplasts
in final stages contain a few dilated, distorted
thylakoida and many plaacoglobuli. During differen-
tiation the large nucleolua disappears from che nu-
cleus and scattered masses of chromatin aggregate
near the nuc lear envelope. Furrows originating from
the nuclear envelope-endoplasmic reticulum system
Isolate the chromatin masses and the nucleoplasn ia
eliminated. Several types of fibrillar vesicles ara
formed during the process and large Floridean starch
reserves are utilized.
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ULTRASTRUCTURE OF CELL DIVISION IN PORPHYRIDIUM.

K. Schomatain and J. Scoct. Department of Biology, Collage
Of Uilliam and Mary. Williaasburg, VA. 23185, U.S.A.

Cell division has bean exunlnad by electron microscopy in
Porphyridium laolaca 637. Contrary to an earlier study
(Bronchart and DeMDulin, 1977), during the early division
atagea a apindla pole body similar to choae seen in cercain
fungi ia locatad at aach pole in aaaoclatlon with several
organelles structurally resenfcllng mlcrobodles. An Interzonal
•plndla compoacd of numcroua alcrotubuleB extends acrcBa the
call at laca anaphaae. The nuclear envelope ia intact axcapt
for polar fanaatrationa and perlnuclear ER is abaant. Cyto-
kiaeaia occurs following the reorganization of the daughter
nuclai. Spiadle pola bodies and other cell division feature*
of Porphyrldiua will be diacuased and compared with otber
apeeica oC r«d algaa recently examined In our laboratory.

ULTRASTRUCTURE OF SPi.HMATOZOIDS OF COLEQCHAETU SCtTTATA.
L.E. Crahan. itepartment of Botany, University of Wis-
consin-Hadison, 53706, U..S.A.

Numerous thalli of Coleochaete scutata showing internal bands
of developing and nuiture spermntoioids were collected in mid-
July from tbc leaves of aquatic macrophytes. Fine structural
studies revealed that mature spcrmatozoids were ovat-sbaped
and that the cytoplasm and nuclear chromatin wcro highly con-
densed. The plaatid was reduced in siie. few thylakoids were
present, and large starch grains had accumulated. The plasma-
levia of nature spfrmato:oids was covered with a iayer of
flattened body scales. The 2 flagella were covered with
closely packed aiamond-sbapod scales and hairs. The cyto-
skeletal system consisted of a layer of microtubulos (spline);
about 35 microtubules were counted in one spline. A multi-
layered structure (MLS) was a.ssociated with 2 hasal bodies
during earlier stages of spermatoioid development when flagellu
bad not yet einerged, body scales were not present, and cyto-
plasm and chromatin were not condensed. The lower layers of
tbe MLS may not (wrsist in the mature spermatozoid. Compari-
sons with zoospores of Coieochacte and sperms of other green
algae and arcbegoniate plants will be made.
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ULTRASTRUCTURE OF MITOSIS AND CLEAVAGE IN TWO

CULOIIOSARCINACEA.N ALGAE. T.R. Deason and K.W. Bullock.
Univeriicy of Alabama. 3S486. U.S.A.

Frledmatmia laraalenata Chancanachat and Bold haa unl-
nuclaaCe vagatatlvc cells which form zoospores by successlvi
bipartitions. The mitotic spindle Is open sod acentric. Ba
bodlea have not been found In cella with two or four nuclei
and probably do not appear until Just before the last nuclei
division. The basal bodies remain lateral co tbe spindle ai
are aeparated by the cleavage furrow which la evident aC ani
phaaa. Ho microtubules are aaaoclated wicb cleavage, but cl
nuclei lie close cogetber after division.

Chloroaphaeropala alvcolaca Herndon has nultlnucleace
vvgecative cells, but may undergo additional mlcoaeB prior i
cleavage co form zoosporea. The aplndle la closed, wlcb bai
bodlea aC the poles enclosed by the nuclear envelope ac mecj
phase. Before cleavage, tbe nuclei moved toward tbe center
Che cell and cleavage usually beglna at the cell center.
Microcubulea lie parallel to advancing cleavage furrows and
precead chen.

Phylogenetic Inpllcadons of chese resuItR will he
diacussed.

ON PITS ASD PLASMODESMATA OF TRENTEPOHLULEAN ALGAE
(CHLOROPHYTA). Dorothy F. Cbappell. Wheaton College, 50187,
U.SflA.

Tha Trentepohllaceae have bean characterized in Cha
past as having a central pic ln tha tranaverae walls.
Elactron microscopy haa shown Chat che pit la a group of
plaa»odaam«ta rather than a single larga plug like that of
red algae. However, a cultured Bpecies of Cephaleuros with
narrcw filaments and narrow Cranavarsa walls has pla»modea-
maca occupying nearly the entire tranaverae wall. Collected
Cepbaleuros app. found on the leaves of Magnolia and otber
woody genera have wider tranaverae walls with plaamodesmata
centrally located In a pic. A culturad apacles of Trentapoh-
JUa with cell width Intermediate betwaan Cha two types of
Caphalauros haa plasmodesmata centrally located In a pit. but
tha pit occupies a large portion of tha transverse wall. It
Is concluded that che Trentepohllales can be characterised as
poaaasaing a centrally located group of plaamodeamaCa, but
thay are clearly aaen aa auch only ln wldar cella where the
traasvarse wall extends aufflclenCly bayond the central re-
gion. Sona caxonomic, davelopmencal. and phylogenetic
problems will be discussed.

ULTRASTRUCTiniE OF THE ZOOSPORES OF FASCICULOCHLORIS
BOLDII AMD PLAN'"""" • -^^ - THLOROPBYCEAE) . K.W. Bullock
and T.R. Deaa<r • Alabama. 35486, U.S.A.

lid green
.t boldli

ter-
In a

Zooapore '̂ ..: __,... _„, examined In
algae which poaaeaa glycolace oxldaae, FascI
and Planophila Cerraatria. Zooaporas of FBS.__ _
froldll, are bif Ugellate. possess a cell wall and
ized by a cruciate arrangement of the microcubul.
4.2.4.2 pattern. The sooaporea of Planophila terreatrls are
quadriflagellate. naked and have a cruciate microtubule rootlac
arrangement In a 5.2.5,2 pattern. Additionally, zooaporea of
Planophlla often sctcle down by losing che flagella and devel-
oping a cell wall, but tb«y retain tbe contractile vacuole and
tha basal body-mlcrocubuU rootlet complex.

The taxonomlc and pbylogenetic implications of cbaaa
results will be dlsctused.

ULTRASTRUCTURE OF THE EGC CELLS OF VOLVOX CARTERI F.
WEISMANNIA. B. Birchea. School of Forasri^urcaa, Univer-
alty of Ceorgla. Athens. Georgia 30602.

The female strain of Vol̂ fOK caterl f. weismannia, a
freahw«t«.r green alRo. forms eRR cells when Che hormone-like
Inducing subacance produced by the male strain is present.
Abouc 12 to 20 egg cells are formed within tbe female colony.
The morphology of the celU was studied by llRhc and electron
microscopy. The cells are biflagellate but are non-motUe
and the flagella do not extend chrough che sheath of tbe parent
colony. Scruccural differences are observed In Che flagella
when they are compared with the flagella of tbe aomatlc call*
and the androgonidla (isale reproductive cells). The flagellar
membrane la convoluCed and Che central pair of mlcroCubules
la displaced Co one aide. Egg cells have a blghly-lobed
chloroplast wlCh an exCenslve lamellar ayaten and numerous
groupa of 10 to i,0 atrlatod chldroplaat tubules. Veitlcleaand
extensions of smooch endoplasmic reCIculum containing floccu-
lenc material are observed near cbe chloroplaat. The nucleus
haa a prominent nucleoluB and accessory nucleoll. An exten-
sive Golgi apparatus surrounds tha nucleus.
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SYMBIOSIS AHD DIGESTION IN THE CILIATE PfKTTOZOAN

gPHRYDIUM VERSATILE (O.F.M.). L.J . Goff and J.R. S te in . Center
for Coastal Marine Studies , University of Cal i forn ia . Santa
"^niz, 95064 and Botany Dopartment, University of Br i t i sh
Columbia, Vancouver, Canada.

Green a lqa l «tvloBymhlotvt«. morphologically a imilar to
tha g«nuB Chlore l la . occur within pe r l a lga l vacuoles in colo-
nial (tooidl and migratory ( te lo t rochl s ta^e* of the p « r i t r i c h
2- yarsattle. Within the colonial stage, algal calls divide
*o fordTjiutoBpotftB. rrequantW "^ra than l.SOO cells occur In
•«ch mature zooid. Degenerating algal cells in food vacuoles
«re observed infrequontly, suggesting that the «ooii/alga\
•"sociation is stable. Par fewer algal cella lea. 300) occur
tn the migratory telotroch. iTiis stage is fonned whan the
**oid contracts, breaks out of Its Zorica and intlma away froa
ita attachment stalk. During migration tha telotroch ceases
to feed on external food particles and digests a significant
number of ita endosymbionts. Digestion results when tha perl-
*lq«l vacuoles coalesce with food vacuoles or when EB-d«riw«d
"••ibrane-bound cupulae (primary lysosoawg) coalesce with
P*rialgal vacuolea. After migration, tha telotroch settles
forming « new zooid and division of the endosi'mblont resumes.

FACTOftS fteCULATING TH£ MTSS OF RELEASE AND ENTRY OF
ORGANIC COMPOUNDS BY ALGAL CELLS. Johan A. Hellebust . Depart-
ment of Botany. UnivarsitY of Toronto. Toronto. Ontario M5S
lAl, Canada.

Algat c e l l s a re considered chiefly as producers of d i s -
solved organic substances in aquatic ecosystems, for Che ma-
j o r i t y of photoautotrophic plankconic atgae t h i s is probably
true. However, many algal species possess fnducible or con-
st iruClve crartsport systems for organic Substraces . and one
nusc. therefore , consider a t least some of the atgal species
as potent ia l consumers of dissolved organic substances.
The nature of atgal extrActtl luiar substances wil l be e)iainined,
and pa r t i cu l a r scres^ wil l be made on htM environmental and
physiological factors determine both the quan t i t a t ive and
q u a l i t a t i v e aspects of algal excre t ion . Furthermore, some of
the problems Involved In Obtaining r e l i ab l e daca on these
phenotnena will be considered.

The s ignif icance of the presence of complex t ransport
systems for organic subs t ra tes in algal c e l l s wil l be discus-
sed in re la t ion to the presence of such subs t ra tes in the
natural environment.
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THE STRUCTURE AHD DISTRIBVTIOH OF SURFACES IN THF.RMft-

^ L I C BLUF.-CREEN AIX.AL/HACTERIAL MATS. W. R. Fagerberg and
• J. Arnott. Biology Dt>partment, The University of Texas at

AtUngcon. Arlington, TX 76019, U.S.A.
TEH and SEH studies of blue-green algal/bacterial mats

8rowlnR und^r divermj conditions have provided valuable Insights
Into the structure of these comnunltles. Among other imporcanc
features, ical structure Involves several kinds of Hurfnrea
'*Tiich appear to be esnentlal in its ilirvtlopment and function.
These surfaces represenc boundaries or Interfaces between the
*̂ f organisma and other convonenta of the environment. The
Surfaces lncludi? not only the external aurfacea which tncer-
i«ce with water, soil or sir, but also Internal surfaces forB-
*̂  in relation to hubbies, rocks, leave* and other d«bri». the
Presence of bubbles with their asaocisted alr-organl«» lnter-

ace may form & laalor pattiocv of the nat volume. Bubble Eoma-
ion Is especially lnqiortanc ln mat comounlcics which develop

T" 'low or tttatlc waterflow ayatems. In Atyme caaea the forwa-
lon of new mats appears to be dependent on bubble formation-

t l 3-ditnen8ionaV structure of tha mats is. in part,
by its "bubble content."

SICHIFICAHCE OF M-GAL EXTRACELLULAR PROWCTS TO 8ACTERU
IN LAKES AND CULTURES. C. Nalewajko. Life Sci. Div..

Scarborough college, Univ. of Toronto. West Hill, Ont.. Canada.
In mixed algal-t>acterlal cultures, baccerja grow at the ex-

pense of algal extracellular products, drastically reducing
levels of DUM and selectively ucllltlng some substances. The
lag usually observed in utiliEstion of ̂'"C labelled algal extra-
cellular products by bacteria may allow aeaaureoenc of crue or
"groas". AS opposed to apparent or "net", excrecton rates.

Simulated dlumal experinenCs with Chlorella-Pseudoaonas
colcures showed that bacterial numbers and cell alx* Increased
following a pulae of extracellular products. Concentrations of
glycollate were controlled by bacteria. Similar relationship*
were apparenc in some dlumal studies with lakewater. Frsctlon-
ation of populations on 3Oo. 8u. lp. and 0.2u filters after in-
cubation with ""C-bicarbonate and ' V otgantca per»ittwJ aepa-
race asseasments of algal and bacCerlal necabollc scclvlty.

OurHxg a 17 month period, ftVycoilate concentrations in L.
St. G«orge ranged from 3fc co SS^gl"'. Values Increased both
during declining and developing algal bloona. Bacterial nunberi
were positively correlated with primary production and, ac
times with glycollate concentrations.
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STRUCTURE IN THERHGPHILIC BLUE-CREEN AW.AL/

HATS. H. J. Arnott «nd W. R. Fagerberg. Biology
. The University of Texas at ArlinRton. TX

The Internal atructure of several types of blue-green
8«l/bacterial macs has been studied by SEH (tnd TEM cecbni-
*"• I** Addition to atratlftcation, whloh haa been well

rf in similar systems, these Mta exhibit mlcro-
onie* which Also appear to be Important structural feaEures.

fj • report will discuas two baste kinds of microcolonles; the
"••t can often be described as a small sphere or Irregularly

lo''*^ «rea enbt'ddod in th« taat. In these areas there is a
buildup of one or a set of npeclen which results In stib-

increase In organismal density. The»e colonies can
th f **** ''* recognized in the light microscope because of
Col *̂ "lor difference as well as their Increased denafty. The
cel?"*̂ ** oppear to develop by a localized relative Increase in
^̂  Proliferation. A second cype of colony develops by the
<if*i°^ "IRII sheaths aa H substrate for growth of other olga«
Vic Someclnes chls colonization Involves the metabo-

^'''^'^''''n of algal products, and aC other times It may
only passive

SACTERIOPLANKTON: NATURE. BIOMASS. ACTTVITY AITO RELA-
TIONSHIPS TO THE PROTIST PLAJiKTOS. J.HcN. Sleburth, University
o< Rhode laland. OZaSl^ U.S.A.

Eplfluoreacence microscopy indicates thac the bactarta
on saston («pibacterla) are minor cooipBrsd co those free in the
water. Electron microscopy of concentrates passing 2 im Nucla-
pttre membranaft shcnts a three-ccpvponent bacterioplanktiMi with
the large epibacterla occurring free aa transients in shallow
waterB, a large population of diverge snail bacteria (0.3 vm
wide) growing on dissolved organic matter above threabold con-
centrations that la only rivaled in tha open sea by the ubi-
quitous chroococcold cyanobacteria chac contribute to the pho--
totrophlc blomasa. ATP aasays of selectively filtered bacter-
loplankton account for so«e 30Z of tbe total nicrobfal bionaas.
agree with cpifluoreacence counts, and tn diffusion culture
account for the uptake of released DOC. An appreciable P.M.
pulse of carbohydrate Is associated wich chlorophyll a i^over-
Isbed ATP ̂ 3 Um. suggestive of nlcroRen-liniCed pbytoplankcon
and accumulations of protosooplankcon.
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BACTERIAL-ALGAL HUTRIEHT CYCLING IN THE GREAT SALT LAKE,

UTAH, F.J. Post, J.C. Stube and 0.8. Porcella. Departments
of Biology and Civ i l Engineering. Utah State University,
Logan. Utah 84322

The Great Salt Lake. Utah north am Is extremely dense with
a dissolved solids content of about 360 g T . I t is popu-
lated by several species of the algal genus Dunaliella and a
large population of extremely halophil ic bacteria. Nutrient
levels are high in organic carbon (44 mg I " as C) and n i t ro -
gen (6 mg 1 " ' as N) with a C/N rat io of about 7 :1. Nitrate
has not been encountered in the north arm and ammonia Infre-
quently. Laboratory microcosoms Indicate an algal prefer-
ence for annonia as opposed to n i t rate with a later increase
)n bacterial numbers. Giutamate stimulated only the bacteria
while urea had l i t t l e effect, Analysis of evolved gases
showed production of oxygen, methane, ethane, ethylene, pro-
pane and one unknown hydrocarbon. Final biomass determination
Indicated greater bacterial biotnass than algal biomass In a l l
columns, a s i tuat ion also found in the lake i t se l f .

ZSOUTION OF IKTACT OOLQZ UTAMTOS FROK EUOLEHA
pACILIS. R.E. TrloBer and H.A. Q l l l o t t . Ovpu-taeat~of

ut«era tJoiversity, fttm Brunswick, tl«w Jaraey 06903
A nathod for tba i s o l a t i o n ol intact golgi fitM a

alga ia deacribad. Calls of Euglena gracl l lB
ooDtaln an aztensira golgi oetmrk. The iDCUTidual dictyo-
•Mies «ra large , oooaonly cootalnlng ten to twenty c la t«mae .
Ifig pha«e c e l l a are broken in a ftencb pressur* ca l l at
2,000 ps i in • breaking BIZ containing sucrose, sorbitol «nd
f l o o l l . AdditloD of low ooncentration of gluteraldaliTda or
fomaldahyde to Ui« breaking s i x increases the raiabars of
•tackad a a t e m a e present in tha f inal prap«ration. In addi-
t ion to golgi stacks^ the Tractions oontain nunerous anooth
T»sic lM. Swollen c iat«ma«, which are also present may
account for thasa TMic las . lhree golgi fractions &ra ob-
t&inAd b ; centrifugation in a discontinuous sucrose gradient.
Ffactions d i f f e r iDipbclogicalljr in Uia degree of stacking
of c i s t e m a a . Qolgi fractions are ldantif iad t ? cytochcBiicsl
t«»ta.

74 Tl
A. ZQOGLOBA SP. IM OBLIGATE ASSOCIATION WITH BUXDHS OF

AHABAEKA FLOS-AQUAE. D.E. OUdwcll and S.J. Caldwell. Uni-
varaity of New Mexico, Albuquarqua. N.M. 87131, U.S.A.

A flaqellated, f;r(i(fi-n*«;ative rod waa isolatad froni a
bloom of Anabaena f . Th« isolate was niBBerlcally
doalnata ir^ situ d , looai and was located within tha
mlcroenviroranent ot: cyariuLucterial mucilaga. Recent cultural
and biochemical studies have shown that the isolate is pro-
bably a n*w apaciaa in tfi« qanua Zoogloaa. Tha propoaad
Sp«ciaa dasignation is cyanophila. Several plating media were
d«vi>«d and caapaired. One of these was used to reisolate the
ZooqXoaa ap. during tha suanar of 1978 from another bloon of
Anabaana floa-aquaa In which it waa again the nisMrically
doainant bactariun present. Tha life cycle of tha bacterium
haa b«an determined and studies of the effect of the blua-
grocn bactarial association on productivity aeasuraaients are
in progress. The bacterim was unable to grow in liquid madia
and raquirad aithar aolid Madia or cyanobactarial pnicllaga.

COHPARATIVE ULTRASTRUCTURE OF THE VEGETATIVE CELLS OF
SELECTED MARINE CHAETOPHORACEAE {CHLOROPHYTA). fi. L. Floyd
and C. Yarish. Ohio State University, 43210. and University
of Connecticut. Stamford. 06903.

Several species of the marine Chaetophoraceae have re-
cently been shown to demonstrate considerable morpholoqfcal
plasticity. In the present study, eight species of this group
were examined for several ultrastructural features of the vege-
tative cell. All isolates lack plasmodesmata. Mitochondria
contain notably long and wide cristae. Pyrenoids are often
traversed by a single thylakoid. Classification based on
cytoloqical characteristics has been shown to be more reliable
than growth habit. On the basis of ultrastructural features.
It seems probable that many of these marine algae should be
Included in the Ulvales. In addition, an SEM survey of the
thalli will be presented.

75 78
CARSON AND PHOSPHORUS ASSIMILATION BY PHYTOPLANKTON AND

BACTERIA IN THE RHODE RIVER ESTUARY. M.A. Faust, N.M. Goff
and J.J. Miklas. CBCES. Smithsonian Institution. Edgewater.
MO 21037. U.S.A.

The assimilation of Inorganic carbon (C) and phosphorus
(P) by plankton in an estuarine environment has been esti-
mated by double isotope labeling and micro autoradiography.
Assimilation of C and P by algae from that of bacteria was
separated by using gentamicin. a broad spectrum antibiotic,
which inhibits bacteria activity and 3-(3. 4-dichlorophenyl)
-I. l-d1metbyl urea (DCHU) inhibitor of photophosphorylation.
The effects of inhibitors on C and P-assimilation of phyto-
plankton and bacteria varied with the inhibitor, nutrient and
experimental procedure used. The effects of inhibitors on
total C and P-uptake of plankton are compared with the meta-
bolic activity (grain counts) of Prorocentrum mariae lebouriae.
a numerically dominant species and planktonic bacteria. TRTT^
study indicates the possibility of a differential C and P
assimilation process of estuarine plankton.

CBLOROKYBUS ATMOPHYTICUS CEITLER. A CHLDROSABCINOID
CHAROPHYTE. Catherine E. Rogers. Karl B. Matcox and Kennetb
D. Stewart. Department of Botany. Miami University. Oxford.
Ohio, &5056. U.S.A.

The zoospores of Chlorokybus atmopbyticus have typical
cbarophycean features as follows: (I) external and Internal
asymmetry with laterally attached flagella. (2) body and
flagellar scales. (3) a flagelLar apparatus with a single
broad band of descending mlcrotubulas, Cbe ancerlor porcion of
which la associated with another structure ln an arrangement
generally referred to as a "mulcllayered scructure" (MLS).
and (4) a single microbody attached Co the flagellar apparatus
close to tbe baaal bodies.

Chlorokybua atmophytlcua is presently tbe simplest known
cbarophyte, unless It becomes clear that certain unicellular,
scaly green flagellates should also be assigned Co the class.
The chlorosarcinoid habit of Chlorokybua atmophytlcua
indicates that that mode of growtb evolved Independently in
che Cbaropbyceae and Cblorophycaae.
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ASSOCIATION OP DINOFLAGKLLATE SyMBIONTS WITH GASTSODERMAL

TISSUE OF TOE SKA AHEHONE, AIPTASIA. W.V. Gl ider , D.W. Ih lppa ,
J f ' i and R.L. V&Tdy. School of Life Sc iences , Univers i ty of
"ebraska, U n c o l n , 68588, U.S.A.

Alga l - Inver t eb ra te synbiosea a re prev&lent in the marine
. Dlnofla«ellate8, historically called aoo-

, are the most commonly encountered marine algal
Rssearch was conducted on the dinoflagellate

with the sea anemone Aiptasia pallida Verrill.
T'St siooxanthellae associated with sea anemones are thoi^ht
" 'be located within the cells of the host animal, althoi«h
published light and electron miorogTapiis do not appear to
*«Hy substantiate this claim. In an attempt to resolve this
1«estlon, A. pallida was investigated using light and scanning
electron microscopy. Both symbiotic and apoaymbiotic (algal-
«ee) animals were studied. Intact pieces of tissue as well
*8 enzymatioally macerated tentacle tissue wore analyeed to

termine the location of the symbiotic alga. The technique
stereomicroacopy was used to enhance the infornation content
the SSH micrographs. Our observations support an intra-
l l location for the algal symbionts.

DISCOVERY OP A FREE-LIVING ZOOXANTHELLA. Alfred
R. Loeblich, III and James L. Sherley. Department
of Biology, Harvard University, Cambridge, Massa-
chusetts, 02138, U.S.A.

We have isolated a marine, free-living dino-
flagellate that is congeneric with zooxanthellae.
Zooxanthellae have recently been considered to be-
long to the genus Gymnodinluiti because other Invest-
igators believe the motile phase of these organisms
lacks thecal plates. The cell coverings of the aio-
tile and nonmotlle cells of our free-livlnR isolate
were compared to 1•̂.̂•:'• '--̂ m a zooxanth'^ '- '--lated
from the coelente: lopeia. By
light/dark synchri. • and transmit _..j
scanning electron microscopy, we have demonstrated
the presence of thecal plates arranged ln a very
similar pattern on both our Isolate and the Cassio-
peia symbiont. The presence of thecal plates indi-
cates that -• -^irine isolates do not belong to
the genus l_um. Our discovery of a free-
living zGw^^ _^^a supports the belief that other
zooxanthellae can also exist In a free-living state.

80
HP COMPARISON OF TWO S P E C I E S OF VIDALIA (AMANSIEAE, RHODO-

LACEAE). H. H. Hoomersand, University of North Carolina,
i-hapel Hin. N. c. 275U, U.S.A.
of i ^ species placed in che genus Vidalia are compared. On«

these, y. colenso^ from New Zealand is closely related to
'''*' *̂ **»» 1- aplral ls . from Australia. The other, V.

is found ln tropical Atlantic North and South
Vidalia obtuailoba Is repeatedly branched endogenoua-

alternating pattern from every fourch segaant; trlcho-
normally presenC on vegeCaclve t ips; the wing cells
uoua and prismatic, and the reproductive organs are

borne on ordinary endogenous branches. In V. cotensoi

J C

"

are

branches are produced alternately from every third
are striccly determinate ending ln ahort spines;
branching is advencltlous from the midrib;
re absent from the vegetative tips; wing celli

f . oua covered by « chick corcex. and reproductive
r* "• *'̂ * found exclualvaly on determinate adventitious

ches. The onCogany of crlcboblaacs, pericencral celli,
cortical cella, branch lniciala and reproducclva
are described and analyzed, for Che two species in
with similar scagaa ln other genara of Anansieae.

83
SCANNING ELECTROK MICROSCOPICAL OBSERVATIONS

IN THE GENUS VAUCHERIA (XANTHOPHYCEAE). Donald W
O t t , Department of Biology, The Unive r s i ty of Akron
Akron. Ohio UU325.

Scanning e l e c t r o n microscopy was used t o i n v e s -
tigate antheridial and other surface structures of
various species of Vaucheria in an attempt to ellu-
cidate the taxonomic criteria of the various sections
of the genus.

81 84
STUDIES OP ECIOCAWUS 5ILICULOSIS VAR. DIVERCEMS

'*'^- W^ GIFFORDIA PEDICELLATA, SP. NCW.
L.A. EOcratsky and R.G. Wiodes. University of

37916, and Southwest Missouri State Uni-
^ r i n q f i e l d , 65802, U.S.A.

s i l icu los i s var. diwrgans (Kornmann) coat), nov.
pedicel lata . sp . nov. wetw collected from an in-
marah ln Virginia. Both ar« n«w recorda for

- Plants collecUd and originally identified m
divarqana (Kornmann) ware reaaaigned to the apaciaa
a i l icu los is var.divargans. Morphological atudias

that there waa not anou^ avidanca to support the
Ectocargus di varians aa a apeciea since i t waa

from Ectocarpua s i l icu loa is a t various stages in
history. A d i rac t , asexual l i fa hlstoiy was obaervad
plant , with awanaers frcm the pluri locular aporangia

succeflBive genoraticns of similar p lants . A naw
^ ' Giffordia pedicel la ta , was created to

**• 9enua which did not conform to any
ad species descriptions. Distinguishing character-

''are the frequent occurrence of stalked aporangia and
* * ^ alternation between two morphologically dis t inct

INTERPRETATION OF ZYGOSPORE-WALL STRUCTURE IN RELATION
TO THE SYSTEMATICS OF THE ZYCNEMATACEAE. Robert M. Uoahnt.
Department of Ecology and Evolutionary Biology. Univaraity of
Arizona, Tucson, 83721. U.S.A.

Taxonomic keys in existing mooographs of tbe Zygoeaa-
cacaaa (Spiro^ra and relatives) requirt knowing the number of
walls surrounding the sygospore and whether any of Chese are
sculptured or ornamented. Thus, investigations were conducted
to cesc che reliability of tygospore wall number and ornamen-
tation as taxonomic criteria. Zygoapore walla of 9 species of
Sirogonium. from unialgai cultures or fro« glycerine-presarvad
material in tbe collection of E. M. Tranaaau, were separated
or ramovad with surgical bladaa using a stareonicroscopa.
Counts of walls were possible but ornamentation on median
walls was not seen clearly. Scanning and transmission
alaccron microscopy revealed that madian xygoapore walls
previously deacribed as single arc double and median walla
described as smooth are ornaaentad. Median walls of S. flori-
daaum. £. acicticum. and £. tanuia sbow ornamentation7
although described as smooth. Zygoapore wall number and orna-
mentation will be discussed in relation Co prevailing
daacriptions of species, taxonoaic keys, and phyloganies.
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ON THE DEVELOPMENT OF THE CARPOSPOROPHYTE IN SOLIERIA

•̂ ••*"'" • "TINALES) AHD THE NOMEMCLATURAL STATUS OF HEQ-
G.F. Papenfufls and E.K. Ganesan. University

^.Berkeley. 94720. U.S.A. and Universidad de
Oriante. Cumanj. Venezuela.

Solieria cenera (J. Agardh) Wynne ec Taylor haa a 3-
called carpogonial branch and i« non-procarpic. the auxiliary
call being produced in a separaCe branch system, spatially re-
moved from che carpogoniai branch. Connection between che fer-
Cilized carpogonium and the auxiliary cell i« effecCed by a
long, alender connecting filament, which Issues from the distal
end or the side of the carpogonium. Following dlploldlzaClon,
the auxiliary cell cuts off a goniatoblaat initial toward the
inside of the thallus. Later, Che auxiliary cell fuses with
neighboring cells, probably Including some of Che first-formed
gonimoblaac cells. The mature cystocarp contains a large fu-
sion call, from che periphery of which gonimoblast filaments
radiate, che terminal celU of which become carposporangia.

The nomenclature of the related genus Seoagardhlella
Wynne ec Taylor is discussed. It is poinced out that Chis is
a superfluous namt for Agardbiella Scbmicz.

CHARACIOCHLORIS AND CHARACIOSIPHON. R.H. Thompson,
DapC. Botany, The Univ. of Kansas. Lawrence. Kanaaa. 66045.

The isolation of Characiochloria characloldea. the cype
species of the genus, from local waters at Lawrencv. Kansas
Is reported. The alga was found to become multlcellular,
each cell containing a parlecal plastid. radially reticulate
and fissured, with a ccncral pycenold, a nucleus, two or mota
contraccll« vacuolea and a plaamalenna which ultimately
secretes a very delicate abeath. The cella remain intcr-
connecCed by cycoplaralc atrands and compacted as a pari^n-
chymoid BABS, Che whole enclosed by the greatly expanded
sheach inherited from Cha zoospore. It la shown that
Characlochlorls haa the same morphological characters as
Characlosiphon, differing only ln Ita compact cellularlty as
opposed to Che cellular dispersion in the saccate plant body
of Characioaiphon. The genua Characiochloria Is emended to
include the newly discovered features and la traniferred co
tha Characioslphonaceaa of the Characioaiphonales.

86 89
A PRELIMINARY REPORT OF THE FRESH-MATER

PHAEOPHYTE, SPHACELARIA FLUVIATlLtS (JAO)
Patar Timpano. The Univaraity of Kansas.
Lawrence, Kanaaa 66043.

Since the first description of Sphacelarla
fluvUclUs by Jao (1943) and Its subaequenc report
for the western hemisphere by Thompson (1975>, no
further acudles on this alga have been reported.
£. fluvlacilis la the only known representative
of the order Sphacelarlales Co occur ln a fresh-
water environmenC. Like the other freshwater
Cctocapalaan species, its life history is not com-
pletely known. Collections from the Cype locaclon
for che Norch American report have been made. Tbe
alga was laolaced and unialgal cultures are now
maintained. Ac Che present Clme. boch morphological
and cytological data are being collected. The
currant study will hopefully produce ch« flrat
raport of a life history of a freah-water brown
alga.

ULTRASTRUCTURE OK ANABAENA VARIABILIS MUTANTS «TH AH
ALTERED HKTEBDCYST DIFFERENTIATION. N.J . Lang and J . F . Haury*
U n i v e r s i t y of C a l i f o r n i a , D«via. 9S6I6 , U.S.A.

Mutants of Anabaena v a r i a b i l i s unable t o grow without
Inorganic fixed nitrogen produce morphologically aberrant
hetarocyata datactabla via lighc microscopy. Tha ultraatruc-
tura of vegetative calls and haterocysts waa compared in th«
mutants and wild-type after fixation with glutaraldehyda
followed by aithsr OsO or XMnO . Parallel studies ahowad
no acetylene reduction in all mutants and no hatarocyst-spaci*
fic glycolipida in some. In tha lattar the laminated layar of
ch* h«taroeyst anv«Iopa known to b« coo^riaad of glycollpi<*
ia not danonstrabla. Polar granules whan prasant in mutant
hetarocyata lack the typical electron opacity and "structured"
aapact. Soma mutant heterocyata contain thylakoids which
appear aapecially diaorganizad and fragmentad toward the pola».
The observations indicate thac in hetarocysca of thaae chemi-
cally induced Kutanta, tha loss of nitrogen fixation co«̂ >etanc#
ta accompanied by several ultrastructural anomalies not visible
with light Blcroacopy. A correlation betwaan altarad atructura
and «n inability to fix H i s thua augg«atad but ia not
dlractly provad.

87 90
FEULGEN MICR0SPECT8OPH0T0HETRIC STUDIES OF GREEN

FLAGELLATES (VOLVOCALES). A.M. Coleman. Brown Unlveraity,
029U, U.S.A.

Two types of problems have bean examined using Feulgen
•icroapactrophotomatry. Diversity of chrooosoma numbers witbin
apaciaa aod coapariaon of karyocypaa among clones witb diffar-
ant chromosome complamants suggestad thac Increased chromosome
niMbar might only rapraaant a different dlatribution of rha
aama total cbromatln maaa/cell. Microspectropbotomeeric
atudiaa abow chat one cannot distinguish among haploid
Pandorina mor« clones with 2, 5. or 12 chronosomes, but all
thraa can ba distinguished from a known dipioid hybrid.

Tha timing of DNA rapllcaCIon ac Che tlM of daughter
call production was aumined in the same manner. In Pandorina.
Voi-vo^ cartari. and Cblamydononas reinhardli. nuclei at early
divisions cannoc ba diaCinguiahed from nuclei in tha final
divisions by DMA content. This agraas witb the report of Lea
and Kemp (1975) on Eudorina. and suggaats tbat neither poly-
tany nor polyploidy occurs in tha normal cell cycle of tba
Volvocalas. Work mada possibla through the hospitality of che
Instituta of Mad. Call Raa. and Ceneclca of che Karolinaka
Institutm.

VARIATIONS IN FRUSTULE ULTRASTRUCTUHE OF SOME
MASTOGLOIA SPECIES (BACILLARIOPHYCEAE) FROH A FLORIDA LAGOON.
f. C. Stephens and R. A. Gibson. Harbor Branch Foundation,
Inc.. 33*150. u. S. A.

Three types of valve face construction were observed in
eleven species of Mastoglola Thw. ex Wm. Smith from the Indian
River lagoon. Florida. Mastogloia blrwtaca (Grun.) Cl., M.
'̂'•"'̂''̂"'̂  (Grun.) Cl.. M. ovaT|j^A.i.. M. erythraea Grun.'and
M. eyeiops Voigc are simply constructed, without silicious
ribs; M. pusilla (Grun.) Cl.. M. pumila (Grun.) Cl. and M.
"^'''^" Heiden have silicious ribs on che Internal vaWe
face. The third type observed in M. angulaca Lewis. M.
cribrosa Grun. and M. fimbrlata (Brightw.) cl. have such rib«
only on the margins of the internal valve face. A relation-
ship between tocular pore position and valve outline was also
observed. The pores of elliptical valves penetrate the
intercalary band opposite their respective locuies; those of
ianceolate valves are slightly displaced toward the valve
apices.
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COHPARATIVE ULTRASTRUCTURE OF TWO MARINE EPIZOIC DIATOMS

JBACILLARIOPHYCEAE: PROTORAPHIDACEAE). R.A. Gibson. Harbor
"anch Foundation. Inc . . 33450. U.S.A.

Psjejdohimantidium pacificuin and Protoraphis sp. are epi -
diatiwis in the family Protoraphidaceae Both have narrow

l areas on the i r valve faces, recurved on at least one
Tki p"*! and connected to external grooves at e i ther apices,
i w grooves on P. pacificum are oriented more or less para l le l
" t h e apical axis whereas those on Protoraphis sp. are paral -
tu,li^° the transapical ax is. The grooves on P. pacificum are
M r t i a l l y occluded in terna l ly by a row of labiate processes;
tne grooves on Protoraphis sp. are p a r t i a l l y occluded by a
P'tcate s i l i c i ous band. In both diatoms mucilaginous stalk
"^ is extruded from apical mantle s l i t f i e l ds . The

of P. pacificum is frequently dichotomously branched but
observedTranched at a l l in Protoraphis sp. Cells of P.

were not observed d i rec t l y connected to each other
th is was frequently the case in Protoraphis sp.

A COMPARATIVE STUDY OF THE CELL WALLS OF SELECTED GREEN
ALGAE. D. S. Domozych, K. R. Mattox and K. D. Stewart.
Department of Botany. Miami University. Oxford. Ohio. 450S6.
U.S.A.

Chemical analyses of purified cell wall fractions of the
following green algae have been performed: Klebaormldium
flaccidum. UloChrix belkae. Fleurastrum terrestre . and
PBeudendocIonium baslliense. In each alga, the wall contains
varying amounts of protein. SDS gel electrophoresis studies
show that each wall possesses a high molecular weight glyco-
proteln which separates Into five or six bands. Hydroxyprolii»
is present in ranges from 0.2 to 0.3t of the wall. Selective
solvent hydrolysis and chromatography reveals patterns of
polysaccharide content. Walls of Klehsormidtum have low
cellulose and high water-soluble polysaccharide ratios, while
tbe walls of PseudendocIonium have constituents similar to the
Ulva lflctuca type. Walls of Pleurastrum and Ulothrix are
comparable in percentage analyses.

92 95
THE: BIOLOGY OP DEFORHANS HOWE. Allaji E. Gluck
and Lyiida J. Goff, Department of Biology, University of

South Florida, Tampa, PI. 33620 and Division of NaturaO. Science,
{'"JjerBlty of California, Saniyi Cruz, Ca. 9506**, U.S.A.

f̂lî iv defq^rmans Howe Is a growth described as a parasite of
nit^a. Recent studies, however, indicate that the growth
gall rather than separate organisin. What has been found
^*t the protuberance occurs throughout the morphological
Seoeraphical range of tha hoati the growth has no differ-
iti of structuret cells are highly irregular in shape
Internal atructurej and that Inctsrla are found within
l areas between the cells of the growth (but not in

host tissue).

SELECTED AREA ELECTRON DIFFRACTION: A TECHNIQUE FOR
COMPARATIVE CELL WALL STUDIES IN THE CHLOROPHYTA. David S.
Domozych. Dept. of Botany, and Joseph S. Cantrall. Dept. of
Cbemlstry, Miami University. Oxford. Ohio. 43056. U.S.A.

Selected area electron diffraction patterns have been
perfornif.l on i }̂. w.illa of PlatvwonaB aubconJi Turmi-;.
Py.raml: .̂, Ulothrix belka^. i -. ium
ilafisJo . im terrestre. Pseuden. baslliense
and Coltiochautti niniilarum. Cleansed wallti imw been obtained
by means of pressure cell application, sonication, and
selective chemical hydrolysis. Both unstained and phospho-
tungstate stained dried wall preparations have been utilised
In the study. Crystalline periodic distances In the range of
O.i to 1.2 nm have been observed using gold foil an a cali-
bration standard. The technique of obtaining these diffrac-
tion patterns will be described with some preliminary interpre-
tation of the periodic distance found. Correlations between
diffraction patterns and other ultrastructural data of tha
walls will be similarly presented.

93 96
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PRODUCTION OF A CEII. FUSION HORMONE, RHODOMORPHIN. BY
of TT—^HSlA TENUIS (RHODOFHYTA). Susan D. Waaland. Universi ty

Washington, S e a t t l e . WA. 98195
i process of c e l l r epa i r by c a l l fusion, betwacn a
and a r h i i o i d - l l k e repa i r shoot, has been s tud ied , in

^ the fi lamentous, marine red a lga . G r i f f i t h s l a pacifIca^
rect evidence indicated that t h i s process was coordinated
•orphogenetic c a l l fusion hormone which i s produced by

''epair rhizoid and which Induces the formation of. sus ta ins
ru*!*^ growth of. and A t t r a c t s tbe repa i r shoot for
ten losing another species in this genus. Crlffithsia
^rjii*. I have been able to obtain more direct evidence for
P ° "On»one. rhodomorphin. An in vitro assay for hormone

Action has been developed; one can show that rhodomorphln
produced by rhizoids. but not by shoot cel ls , and that it

n Induce freshly decapitated filaments to produce rhliold-
hk-f '̂ *P"1'* shoots. If Intercalary filaments are excised,

^Bgenerate new rhisolds within 4.5 hrs; production of the
is initiated at 1.5-2 hrs after induction of rblzold

and continues as long as the rhizoid is growing.
to obtain large quantities of biologically

hormone solution and preliminary purification haa begun.

DNA KBASUREHEKT IN EUDOHINA USING QUANTITATIVK
PLUQBE3CENT MICROSCOPY. C. L. Kemp, Simon Eraser
U n i v e r s i t y , Burnnby, CanAdn, V5A 1S6

Qumntltat lve os t lnmt lons of DNA conten t ln
rauny a l f a e have proven d i f f i c u l t t o ob ta in because
of low DNA amounts and small nuc lear s i z e . Usln«
£ . e legans and £ . oa l \ foyn^cf . m ooispariBon of th«
r i r ln t lve DKA l e v e l s obtained by the Peulgen and
BAO f luorescen t technique was made. These s t u d i e s
showed the ease snd r a p i d i t y of the f luo rescen t
t echn ique . In a d d i t i o n , the BAO f luorescen t
technique confirmed the p a t t e r n of DNA s y n t h e s i s
found for ! • eleganq and g, californica by the
Feulpen technique.
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PHYTOFUGELLATES: M OVERVIEW. E.R. Cox. Texas A&M

University. 77843. U.S.A.
An attempt w i l l be made in this presentation to provide

Introductory information about the six groups of phytoflagell-
ates discussed in this Symposiwn - the Prasinophytes. the
Chloromonads. the Euqlenoids, the Coccolithophorids, the
Sil icof lagel lates and the Dinoflagellates. Background data
from previous systematic and evolutionary studies w i l l be
discussed to inform the listeners of basic s imt lar i t ies and
diss imi lar i t ies in these groups of algae and to challenge
them with certain unresolved problems.

EUGLXNOID PLACELLKTESi SELECTED FEATURES OF FORK AND
FUNCTIOS. Patricia L. llalne. University of Tennessee,

Knoxville, 37916. U.S.A.
A variety of rather well-dafinad diagnostic features char-

acterixe the auglenoid flagellates, but despite their basic
similarity, they manifest a conaidarable diversity in form and
function that poses intriguing systematic and phylogenetic
problM«s at nearly every tajionoinic level. Among the tradition-
al criteria used to infer relationships, flagellar number and
arrangement, together with pellicle structure and elasticity,
the presence of envelopes (loricae), cell shape, and type of
sywwtry have been proposed by Leedala (1967) as the basic in-
dicators of phylogenetic trends in these organisoB. Oertain
organellas, such aa chloroplasts and eyespots and their related
functions ace also ioportant in «ny consideration of ouglenoid
ayatematics. CoofMrative data from ultrastructural and physio-
logical studies of selected apecies of Euglena and Trachelomon-
aâ  will be ccmaidered, with particular enfihasls on characteri-
zation of such special features as eyespots and envelopes. Me*
data on eyespot pigments and on envelt^ie microarchltecture and
chemical co«^)oaition will be evaluated in terms of their poss-
ible functional coles and postulated phylogenetic
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PRASINOPHYTE FLAGELLATES: A REVIEW OF CELL FORM AND

Richard E. Norris. Dept. of Botany & Friday Harbor
Laba, Univaraity of Washington. Friday Harbor. WA 98250. U.S.A.

Cenera of prasinophyte flagellates will be reviewed
giving details of our present day knowledge on fine structure
and function of organellas. Particular attention will be glv«n
to 1) a review of general cell form in praainopbyte flagellates;
2) a ctwparUon of scale form among the different genera; 3)
patterns of behavior among che different genera and apeclea;
4) structure of tbe baaal body apparatus and tbe mlcrotubulsr
"akeleton"; 5) bypothases on scale deposition on call membranes;
6> varlaciona in form of chloroplasta and their pyrenolda; and
7) nuclaar and cell division cycles that are known. Tha
discuasion wiil ei^thaaize areas where additional investigations
may prove to ba especially important to our understanding of
praainophyta form, organalla function, and systematics.

COCCOLITHOPHORES: THEIR EVOLUTION THROUGH TIKE. S.
Cartner. Dept. Oceanography, Texas A4M University, 77843 USA.

Tha earliest unequivocal fossil coccolltha first appear
in tbe geological record some 180 million years ago and bave
many ultraatructural features in connon with modern forms.
Tracing the evolution of coccollthophores by the ultrastructure
of coccollths reveals that four, possibly five najor groups
had developed by tbe end of the Jurassic. These groups expand-
ed and flourished during Cretaceous time, for a period of about
65 million years, but only one more major group developed dur-
ing thia time. At the end of tbe Cretaceoua. some *i5 million
yaara ago. nearly all coccolithophorea became extinct ln one
catacllsmic catastrophe. A few species virtually unknown In
previous time, were left to repopulate the oceans of the world,
and within less than 10 million yaara a highly diverse flora of
coccolitbophores again flourished. Host Cenozoic coccollths
can be traced throuRh their ultraatructure to tbe survivors ot
tbe Cretaceoua catastrophe. Two exceptions are the probletnatlc
diacoaaters and spbenolitbs. both of which developed about 60
million years ago. and both of which seemingly disappeared
the record within the past 4 million years.
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CHLOROfOHADS - FORM AKD FUNCTION. P.ter Haywood.

Division of Biology and Medicine, Brown University, Providence.
Bhoda Island 02912. U.S.A.

Host ultrastructural Information on the Chloromottada has
been obtained from Conyostomum aamen and Vacuolarla vlreacena.
Thaaa large blflagcllata unicalls have been maintained ln
laboratory culturaa. Chloroplaata ara present ln large numbers
and contain chlorophylls a and c. Chloroplast bands consist
of 3 appoaed tbylakoida; external to the girdle band Is a
chloroplaat anvelopa and andoplaamic reticulum. HltocbondrU
ara small, unbranched structures with tubular criataa. Tbe
o"»<'"«"l*tory apparatus consists of a contractile vacuole and
an adjacent Colgi apparatua. Theaa structures occur abova tha
anterior aurfaca of the interpbase nucleus and ara aaeociaced
with tba poles during mitosis. The anterior flagallum bears
tubular flagellar hairs that originate in the endoptaaaic
raticuliM. A portion of the flagellar root •ystai connecti
tha flagallar bases to the anterior surface of tbe nuclaua.

The syatvatic affinitiea of the Chloroaonada vill be
diacuaaed in ralation to tbaaa findings.

SIUCOrLAQELLATE ULTRASTBUCTUHE. S.D. Van Valkenburg,
Botany Departiuent, University or Maryland, College Park, Md.
207lt2. Carbon replicas of siliceous skeletons of Dictyocha
fibula reveal structural details which Indicate a pattern and
sequence of fonaatlon. An Internal siliceous vesicle elongatea
and branches dichotomouoly several times. The Bpinose ends of
the branches fuse with other parts of the developing skeleton
as they contact them. How the Intemally-formed skeleton 18
later extruded to Its normal external position, and what is the
guidance mechanism that directs the angles of "growth" and
hence tbe "apecies" of tbe skeletons, are not understood. I'l*
"sunburst" is the most comsion of the several morphological v«"
iants of the D. fibula protoplast. In this form the densely-
packed perikaryon contains all of tbe dlctyosomea, but none of
the cbloroplaats. A frothy mass of globular cytoplasmic exten-
sions extend from the perikaryon on thin connecting strands.
entangling the exterior skeleton. A viscous, mucllagenous in-
vestment extending beyond the paeudopoda envelopes tbe organise
It is probable that two other morphologies observed are In-
volved in skeleton formation and extrusion. Ultrastructural
work with synchroniied cultures is needed to study these
phenoawna.
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DlNOFl̂ GELLATES: ORGANELLES AND FEATURES. Karen A.

inger. Florida Department of Natural Resources, St .
Petersburg. FL 33701. U.S.A.

Dinoflagellates are eukaryotes with at leas t one form ln
l i f e cycle being noCile and usually having two diss imi lar

g l l The theca of n o t i l e stages consis ts of membrane
and ves i c l e s . The thecal ves ic les may or may not con-

join a s t ruc tu ra l carbohydrate. A few species bave body and
lagellar sca les . In addit ion to typical organelles and sya-
••*> these f l age l l a t e s can contain t r l chocys t s , pusules .

nematocysts. and eyespots. In photosynthetic spec ies , chloro-
Plasts usually contain lamellae ai 2-3 thylakoldo and can bave
interlamellar or projected pyrenoids. There Ia a wide var ie ty

* pyrenoid, pusule and eyespot types and not a l l species have
nese organel les . Motile stages contain a d i s t i n c t nucleus
^n continually condensed chromosomes attached to the nuclear

Envelope. Nuclear divis ion i s a closed mitosis with ex t ra -
uclear components. I n t r ace l lu l a r chrysophyte symbionts have
*en observed for two species and evolutionary hypotheses

projected. Light in tens i ty and qual i ty and growth stage i o -
uce u l t r a s t r u c t u r a l va r i a t i on . Speculated and desonatrated
•"•ttl of various organelles and features wi l l be discussed.

i:rrECTS or
VITRO — A

THICK IIMBKYO
iiY. i : .T\t ' ter

I . Jdckson Lst
H.

Harris, P.
tory, Durham, N.H., 03824

Cbick embryo fibroblasts were cultured in the presence of
low or high molecular weight iota carrageenan, chondroitin sul-
fate, or agcir at various concentrations (0.043,, 0.02X, 0.01^,
O.OOS^) for 48 hours. Scanning electron microscopy (SrM) reveal-
ed tbat fibroblasts treated with carrageemins chiirtged in shape
from bipoLar to polygonal, exhibited abnormal growth patterns,
and adhered more tenaciously to tbe plastic dishes. The con-
trol cells and cells trt>.Ttt*<) with chondriotin ~.ii •..-.' r..- agar
did not exhibit these n»rpbological changes. m

electron microscopy (TtHi demonstrat<>d that ca: • ;reated
cells t<>nded to grow in monolayers; whereas, control cells
grew in multiple layers. In addition, carrageenan treated
cells exhibited a marked increase in tbe number of Large ae»~
brane bound Inclusions. Isotopic labellini; experiments re-
vealed that iota m decreased th- • - ^̂ĵg ^Q
synthesize and !^< n'ctive tissue : ins.
These r<»^"?'^ •'•• i, ihat low and hi^;. ,„,,.. .,i.,. ~, igbt
carragi • uTect growth patterns and metabolism
of verii • ists in vitro.
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PHYLOGQiETIC CRITERIA AND RELATIONSHIPS Of

PHVTOPLAGELLATES. K.D. Stewart and K.R- Mattox.
l i i University, 45056. U.S.A.

Comparative micromorpholoqical and biochemical
have contributed p a r t i a l answers to many old

concerning s t ruc ture and function in
y o f l a g e l l a t o a . One of the more obvious r e s u l t s ,

nowever, has been the posing of many new questions
nat could not have been asked e a r l i e r , or ot l eas t

"Ot asked in en t i r e ly the same way.
A consider at. ion of the re la t ionships between

*nd within the algal c lasses must now be concerned
^ t h a formidable array of items and information,
""•ong which are the external and in terna l f l age l la r
Pparatus, external and in terna l symnetry, nature
nd evolution of the c e l l covering, s t ruc ture and

" t i of the mi to t ic spindle, endosymbiotic or
or ig in of ch loroplas ts , and the degree of

t?Pr tance tha t should be given to pigment
ifferences or s i m i l a r i t i e s . These and other sub-

wi l l be discussed as time permits .

NITROGEN METABOLISM IV SUDORXKA ELEGANS
(CHLOfiOPHYCEAE). A. L. Toby and C. L. Keop.
Simon Praaer Univers i ty , Burnnby, Canada, V5A 136

The 8tudy of ni trogen metabolls-; ln E. cleysns
has been aided by the isolftt lon of mutants'*def Ie ient
or lacking n i t r a t e reduc tase . Studies of growth
Characteristics and enzjnne production have shown
these mutants to be of 3 dist inct types. Studies
of these mutants have Indicated thnt the nitrogen
metabolic pathway of Eudorina Is different from
that observed In fungi. The appronch used Involved
ezanlnatlon of the production of cytochroae c
reductase, benzyl vlologen ni trate reductase,
lanthlne dehjrdrogenase, and ni trate reductaae under
various nutritional conditions.
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^^TRO ASSOCIATION OF AN ENFRGETICALLY FUNCTIONAL

-1 SOME COMPONENT OF PORPHYRIDIUM SORDinUM. F.. Gsntt,
"nd J. Grabowaki. I^iation Biology

-atory, 12441 Parklawn Dr., Rockville. MD 20852.
Phycobilisoines of P. sordidua contain about 15* allophy-

(cP?"'" f̂ f'n 28\ phycoerytTirrn~(B-PF,l, and 57% phycocyanin
tot , • *'* °^ *'̂*' ̂ '^^ isolates ss • coiq>lex with half of the
Pho" k̂ "'*̂  content. Tbis conplex is stable st <0.005 M Ns-K
at n 7 ** 'P" *"*^' ""^^^^ pbycobilisoaes wbich are »ost stable
*nd A5 **' ̂ * complex has a«Jor absorption peaks of 570 nm
tio ""• *"** " fluorescence ewission peak at 6S0 n« (excita-

" ** S50 na). The efficiency of excitation energy transfer
E to C-PC, as determined from fluorescence spectra of

and dissociated complex, is ca. 97.5*. By chronato-
* l C;-200) and electrophoresis (acrylamide gel)

On ^•P°"*"t* "re not separable, however they can be separated
tj. * linear sucrose gradient. From isolated pigment fractions,
tio r**̂ °̂ "red. In vitro formation of an energetically func-
rati* '̂ °"P'*'' ̂ »» been obtained. It has the sane C-PC to B-PE
p^^ " (1:11, approximate molecular weight, and energetic com-
the ?^* " *^* '" vivo complex. This is the first example of

Hi. yitro forianoff of a partial phycobilisome.

o
f " **

th ''
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OENBTIC STUDIES WITH EUCCHINA ELEGANS

(CHLOROPHYCEAE). C. L. ICeirp and A. L. Toby,
SlBon Frnser University, Burnaby, Canada, 75A 1S6.

Genetlo studies of g. elegans are being
carried out using mutants Isolated following U7
llpht and nltrosogunnldine (NTG) treatment. These
mutants inolxide nicotlnamlde (nlc). p-amlno benzoio
acid (pab). acetate (•£)» and reduced nitrogen source
(nar) requlrers, as well as pigment deficient and
streptomycin (str) resistant strains. Although the
str-reslstant mutants are resistant to only 50 ug/ml
they show unlparental Inheritance for the trait.
The other traits exhibit Mendellan segreentlon
patterns, with linkage being seen between some of
the a£ markers and the nlc and nar markers. A
preliminary genetlo map la being constructed.

37
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PHYSICAL CHARACTERIZATION OF THE DMA OF A KETHANOGEN.

Ralph H. Mitchell, Laurel A. Loeblich. Lynn C. Klotz, and Al-
fred R. Loeblich, III. Departments of Biochemistry and Biology,
Harvard University, Cubridge. HAss«chusetts 02138. U.S.A.

The physical characceriBticB of the DMA of a netbano-
genic organism were studied to determine the extent of tbe
ffimilaricy to procaryotic or eucaryotic organima. Cells of
tbe type strain &H of Mî tii.im.h.uterium thenpoautotrophicua are
found to have a buoyant .nd G -f C content (52Z) in
getieral agreeaent wich t -̂  of previous workers. The
peak ia aharp and syaietcicNi. showing Little base composition
heterogeneity. No sstellices are visible. In agreement with
theae results, the thermal deoaturation profile ia monophasic.
The Ta of 90.2*C corresponds to a G + C in agreement with the
buoyant density reBults. indicating a lack of unusual bases.
Preliminary optical renaturation kinetic experimenca show a
genoalc conplexicy comparable to that of E. coli. For
hydroxyapatite renaturation studies ^H-radiolabelled&H DNA
was prepared by the method of nick translation. These
czperimencs are now in progress. From them we hope to deter-
mine the extent of fold-back DNA and tbe extent oC repeated
DMA. if any.

AH WVISTIGATION OF PHOTOSYKTHSTIC lATES IN A FAST
atOUIMC STKAIK OF TH» RED ALGA CICARTIHA EXASPgRATA. J.E.
Merrill and J.R. Waaland. Department of Botany, Unlvertlty
of WaahLnston, Seattle, 9819S, U.S.A.

Photoaynthesli and reiplration ratea of blade* from a
selected, fa«t-gro-ing strain of the aarlne red alga (̂ taartina
exaiperaf. a c«rr«g*enan producer, uere measured and com-
pared with rates aimllarly obtained from wild atateriat of th*
*ame apeciea. The Bsaauresent* were made over a wide rang*
of teaperaturea and light LntenaltLci. Measurement* wera
•ade with an oxygen electrode at 5 to 750 ul- m"^- aec'l
light int*n*lty r*ng* and 6 co 22*C temp«r*tur« r*nge and
*xpr***ed a* ul O; mg chl a'l- mtn*!. Th* phoio«ynche*ls
vs. light intensity data are b**t deacribed by hyperbolic
functions. Th* d*ta are u**d «aplricaUy to pr*dlct th*
*ff«cta of manipulation* of light tnC*n*lty and temperatur*
In aquaculture op*ra[lon*.

110 113
DIFFERENTIAL EFFECTS OF METHriGLYOXAL ON AHABAENA

CYLINDRICA AND SCENEDESHUS QUADRICAUDA. C.8. Hclnt i re and
B.b. Vance. North Texas State UniversUy. 76203. U.S.A.

Hethylglyoxal t o t a l l y inhibi ts the photosynthetic enzyme
d-ribulose-1,5-d1phosphate carboxylase In Anabaena cyl indrica
and s l igh t ly Inhibi ts the enzyme in Scenedesmus guatfricauda.
Growth is completely inhibi ted In Anabaena, but there is a
stimulaHon or s l ight growth enhancement in Scenedesmus
cultures.

THE REIATIONSHIP OF FHOTOSYNTHES IS AND »RK RESPIRATION
TO GRCHTH IN CAiri£Ra ftSPALOIDES (CAnLERaCEAE) . S.W. dttat^-
Biology dep«rtident. "nlverslty of Miami, 33124, M.S.A.

An lnten*lve f i e ld Invest igation of apparent photoiyn'
cheat*, dark re>plratlon and growth of Caulerpa pm*palotd*l
waa conducted for at lMat on* year In the watera off Key
U r g o . Florida. In addit ion, various environmental parameter*
were monitored during th* study period. Apparent piiotosyn-
chasli exhibited an uniioodsl aeaaonal pattern wich n«xlmiii"
rate* being recorded from late spring to Late f a l l and mini-
mum rate* being recorded during the winter months. A aeaBon*!
pattern wa* noc detected for dark respirat ion. Growth exhib-
ited • blmodal *e«*onal pattern with Mxlmun] rate* securing
during th* *prlng month* and to a le**er degr** during autumn-
Growth rst*8 were oanlraal during both th* winter and «iinmer
•onth*. Tb* Independence of growth and pboto*ynthesi8
the *uon)er appeared to be the re*ult of a high terapermturt
Inhlblclon of growth related proce**e* other than photo*yn-
thea i s .

Ill
A CHARACTE"'-" '̂"*^^ "F ALKALINE PHOSPHATASE IN THE
OCEAKIC DP K PVROCYSTIS NOCTILUCA. R.B.RIVKIN

AHD E.SWIFT. CRADI _ L OF OCEANOGRAPHY AND DEPARTMENT OF
BOTAKY.UNIVERSITY OF RHODE ISIAND, KINGSTON,R.1.02881.USA.

Atka l ine pho*phata*e(A?) ha* tbre* k i n e t i c ph*se* ba-
tween 0 .1 and 223 ^M *ub*trate and an 8 fold varl i t lon in Km.
AP 1* therwal ly * t * b l e wi th Baxinum a c t i v i t y at 50C. A break
In the Arrheniu* p l o t ac 35C correapond* to a change in a c t i v -
a t i o n energy of 45 Kcil n»le"^ and Impl ies th* enzyoe ia mem-
br*M bound. Cyto lo^tc*! and c e l l f r * c t l o n a t l o n * tud le* *uKg*st
the enryne i* l o c a l i z e d at the c e l l periphery or plasmaleoma.
Prior l i g h t h i a t o r y and orthopho*phate repre**Ion *r* the
primary v*r lab iB i r a g u l a t l n g the a c t i v i t y of t h l * enxyme. A
d i e l pat tern of AP a c t i v i t y which wa* l inked to change* ln
o x i d a t i v e tuetabollsm wa* ot>f*rved in both l*boratory c u l t u r e *
and f i e l d populat ion* of P^ n o c c t l u c a . In the ab*ence of
p r o t e i n * y n t h e i i a orthophoaphat* r*pre*alon did not o c c u r .
*trongly *ugge*ting that an Inhibiting protein induced by
by orthopho*pbate rather than ortbopbosphate i t ie lC waa re-
*ponaible for the repr***lon of enzyme act iv i ty .

114
UiV SALIKITY TOLE21ANCE AND THE EITECT OF SPRIMC WATER OS

THE DISTRIBUTION OF BQgTRTCCHIA BIMDERI (RHODOPHYTA) IN FLORII>-
IAN ESTUARIES. R.P. Hclntosh and C.J. Dawes. Department of
Biology, University of South Florida,, 33620, U.S.A.

The effectB of chenioad const i tuents of Bpiring water on
the photoaynthetic r a t e s of Bostrvohia binderi were i nves t i -
gated in regard to toleianoe of the red al«a to changes in »'
l i n i t y . The components studied were Ca*2, HCO3", NO3" and
POi*"-' as well as t o t a l organics. Plants were grown a t 0, 5.
10, 20 and 30 ppt u t i l i z i n g natural and a r t i f i c i a l apring
syatens and varying the cons t i tuen t s . I n i t i a l Btuiy indic
tha t p lants held in seawaUr d i lu ted with spring water had
higher photosynthetic mteB with the maximum peak a t a lower
s a l i n i t y than did plants held in Beawatar d i lu ted with d i s t i l -
led water. I t was det«pmlned tha t a sh i f t in the photosyn-
the t i c peak was due to increaaed leve l s of bioarbonate and nu-
t r i o n t present in the natural water. The l eve l s of calcium in
the spring water enables the plant to maintain higher photoayn-
the t i c r a t e s for longer periods of t i iw a t s a l i n i t i e s between
0 and 5 ppt. The highly diverse a lga l f l o r a , cha rac te r i s t i c of
es tuar ies on the west coaet of Florida la probably maintained
Igr the spring water t h a t i s added to the coasta l rivers.
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DIURNAL PHOTOSTNTHETIC RHTIWe AND PRODUCTION OF TOO

DA a a r m i c ALGAL S P B C I E S , BOs-nqrcHiA BIWDERI HARVEy AND
£RIA VHfflUCOSA (HUDSON) PAPKNFUSS. W.E. Hofflnan and
Dawes. University of South Florida, 33620, U.S.A.
Bostrvchla binderi and Gracilaria vemicoaa frco two
^°^^ Wachee River (WWR) and Cockroach Bay (CHB), were
for rt^thmicity of photoayntheaia. Hourly photosyn-
rates were dateralned for each population ty l i hr

tlona over a 2U hr period using the Winkler technique
^ each population showing a peak in photosynthesis in

a morning, dropping to low levels in the afternoon. Plants
to thn" '=°"^^^"t' ^ e b t show a dampening of the rhythm compared

i-nose held in ambient photoperiod when alternate sets were
^ under constant conditiona in ths Qllson ReBplroneter
obS?* "* the rhythm ia endogenous. lV-Carbon was used to

« i n the following PQ'a for each population! Bostnrchia.
work ' ^^ ^-^ "^ Gracilaria. WWR 1.3} CRB 1.2. Quadrat

nc. oxygen evolution, and PQ data were used to calculate
^ " c t i o n (g C/m /day)i Bostnrchia. WWR 0.179; CRB 0. Ul

WWR 0.2l6i CRB 0.160. Possible explanatlona
of the photosynthetic rhythm are discussed,

comparison of the methods used ia preaontod.

Z

ECOPHYSIOLOCICAL ACTIVITY OF BYPOLITHIC DESERT ALGAE.

T. Berner. Dept. of Biology, Orantm. Haifa University. K. Tlvon,
ISRAEL. M. Evenari, Dept. of Botany. Habrew University,
Jerusalem, Israel.

Algae were found under flint pebbles, partly burled in
loess, ln the northern Negev, Israel. The water requlrementa
of those algae seen to be net by regular dewfall ratber
than the infrequent shonwrs. In the humid pocket under the
pebble, the CO2 concentration rises to 700 ppm. Several hours
after sunrise, tbe temperature of tbe pocket is 1S-2O°C, a
temperature range which was found to be optimal for CO2- fix-
ation In vitro. At this time light under th« stones Is suf-
ficient to permit photosynthesis. Whereas most algae require
water for CO, fixation, the hypolithic algae can fix CO2 at
a relative humidity as low as 75Z. These algae reacted
quickly to wetting: measurable C02--fIxation waa found 13-20
minutes after water addition.

116
ECOLOGY OF SARr.ASSUM PTSROPLEIfROH (SARTASSACEAE) DI

S OFT SOUTH ^LORTDA: " SfASOHAL f̂ ROWTH, REPRODUCnOH,
S AKP RESnRATIOK, AJTO CHEMICAL COMPCeiTICH.
^ -•^- ^^- Biology Department, (Tniveraity of

tl.s.A.
' ' ^ ^ * ' " '^^y period ir»xlm«o growth occurred

auramer foUowed by the onset of reproduction,
occurred concurrently with both a reduction ln
^ ^**" ^^'"^ ^ • - *"'' * ^^^°P *" water tempera-

nannitol concentrations on a whole plant
' " ^^^ sroirth rate increaaed, protein and ash
remained relatively constant throughout the
ft seasonal variations were observed in the

mannitol concentrations, however, when different
P^"*- * ' * " analysed; highest concentrations were

ent f *'^*'^®" *"^ reproductive axes. Laminarin
of th. f appeared to decreaaa in the perennial portions

"« Plant With the Initiation of growth in the spring.

***r
*l«lnat ^
P«rt* ^ ' " '
f 1 ^^
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tlPE HISTORY STRATEGIES IS TKa CHRYSOPHYCEAE- THE EXIST-

ENCE OF 'lATTNf: TYPES 1:* DTS0BFY1M ''VLINDPICUM AND THE IMPLICA-
TION IN ORSERW.!) DYNAMICS 0'' NATURAL CHRYSflPHYTF. POPULATIOIiS
CRAir: D. SASir.RES. fFTDAV HARBOR UBTIRATORY. FRIDAY HARBOR
WA. 982M.

exMrlmenta with 15 clonal strains of ^
cvllndrfcuw suo^rsr the exiatente of srxual eompatabilftv
between »oi« stratnn. Other strains appear self coimatable.
but protluc* statoBt>ores with lower frequency than do the sex-
ual crosses. The ninob^rynn statosnore is binucleate in all
QTOBBKH examined and tn several natural T^^pul^tIons. These
results provide a new tool for explaining observed dvnamlc«
of natural chrvsophvte por-ulations. and fmplv the existence
of sever.Tl alternative roles for the atatosnore in n chrvao-
nhvtf life bistorv.
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IN THE PYRRHOPHYTA. L. C.
and A. R. Loeblich, I I I . Department of

. Harvard Univers i ty , Cambridge, Hassachu-
02138. U.S.A.

d iv is ion Pyrrhophyta have been
ty to l i v e : a) in the dark, b)
ompensntion po in t . and c) In

In the presence of the photosynthet ic
SO mM Klycerol s t imulated growth

of both dim l igh t and DCMU Inhlb-
several organisms. Soil ex t r ac t st imulated
C.ichonina n l e l Jn the presence of DCMU,

In dim l igh t cond i t ions . Indicat ing tha t
r e s u l t s from an Inac t iva t ion of the l n -

ra ther than from a s t imula t ion of photo-
p h i c R r o w t h . Sol 1 - - • ' • ' • • "̂  1 e

the j^-.rowth of Per . in the
of nCMU. In the ut... ,; ; . ib i tor ,

permitted growth to higher densities
possible. Further experiments in-

p -- --Is effect Is due to additional
Ken sources present ln soil extract.

.

an

CHROMOPHYTCM ROSAHOFFII WORONIN (CHRYSOPHYCEAE): AN
ESICMA. R. L. Meyer. Department of Botany & Bacter io logy.
Univers i ty of Arkansas. 72701. USA.

ChroBophyton rosanof f i l has been assigned to two a d d i -
t iona l genera, i e . Chromulina and Ochromonas. The primary
characteristic used to assign this organism to these other
taxa has been the number of flagella. Vegetative cell struc-
ture, internal formation of a lorica. and statospore production
will be described. Taxonoalc significance of cell characteris-
tics will be discussed.

The role of the lorica in the migration of the cell
to a eplneuatonlc position will be deacribed.
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SQIESCEHCE IN VOLVOX• G. Hagan and C. Rochert. Botany

D«pc. UoiversitT of Georgia, 30602, USA.
A Mature asexual spheroid of the genus Volvox conaiats

of two cell t7pes-a large number of sooMitic cells and a few
reproductive cells (gonldla). The gonldla cleave to fora daugh-
ter spheroids.while the somatic cells,having lost the capacity
to divide,die after the daughter spheroids are released fron
the parent into the surrounding nedium. The potential use of
aoaetic cells aa a systea to study senescence is being examin-
ed. Techniques to separate somatic cells fron gonldia and
daughter spheriods and to dissociate then from surrounding
sheath VMre developed using oechanlcal honogenizatlon, filtra-
tion throu^ Nitex and the French pres*. Polypeptides synthe-
slced in these cells were examined after 35so^ labeling, iso-
lation of total soluble proteins and fractionation of the
polypeptldes by one dimensional gel electrophoresis in the
preaeoce of dodecyl sulfate and by two dinensional gel alcctro-
phoreals (urea or isoelectrlc focusing in the first diaension
and SDS ln the second dlnenaion). Radioactive polypeptldes
were vlaualiEed by fltwrographic cechniquee.

BINDING PROPERTIES OF RADIOIODINATED SEXUAL PHEROMONE
IH VOLVOX CARTERI P. WEISMANNIA. T. Nolond. I. Yates. and
G. Kochert. Botany Department. University of Georgia. Ath«n«
Georgia 30602.

Differentiation of female colonies of Volvox carteri f>
welsmannia Is mediated by a glycoprotein produce^ by nalas
in a separate clone. Although binding of the "'l-labeled
sexual pheromone to intact organisms has been shown to attain
equilibrium and exhibit reversibility, our attempts to
deiQonstrate competition between labeled and unlabeled llgand
remain Inconclusive. Prellninary evidence does suggest that
binding to Intact organisms is apecies specific. Experiments
examining the binding of labeled pheromone to isolated
reproductive cells will be discussed.

122 125
OF A SEXUAL HORKOIIE

*. John ::. Hill
, U.S.A.

OF VOLVOX CA?''^^T -. ^ /rv
and Oary Koc;

The sexu ^ __
flycoprotein. aince i t i s poter.'̂  to maoaalian
eonad.otro?lna, It offors tha pon: /Lng the nach-
anisK of gljfcoprotsin iiotwone actia.i i;. - ^.tcs cooolox fiyotpn.
?or tbese Investigations i t ia eesential to have a sensitive
assay, prefermbl^ one which i s re&sonAbly eraiO; *nd simole.
'me bioassay which i s pressntly used to detect the hormons i s
sensitive bat tlne-cotisuniing. Si- " ' "• • • ' - ' - • • ' --•': be la -
belled to hif[h spaoific activity • tminoassay
would bs a Bors afflciant assay. r.omon*
have been obtained which ^ve a sin^'ie oajvx on Lrvicnterlony
plates, but toe uitif:«a-antibody complex does not precipitate
well. A rsdioixununoassay procedure for the detection and
qiuutitation of this hormone will be presented which ut i l i ses
jtaphjlococcus am-eus A protein to precipitate the oomplex.
This procedure will also be coicpared to a radloiasunoassajr us-
ia« tbe double-iamnuie method of precipitation and to the blo-

wlth rsspeot to sensitivity and convenience.

THE INFLUE:JCE OF APONIN ON SELECTED DIATOMS

AND DinOFLAGELLATES. R.E. Moon, L. Eng-Wilmot, D.F.
Martin. Department of B io lo^ , DepartiT«nt of
Chemistry, University of South Florida. 33620 ^-^'

A bio-active conpound (Apontn) has been isola
from the marine blue-green alga, Gomphoaphaeria
aponlna. Aponin has proven cytolytic towards the
red-tide organigm Gymnodinium breve. The effect of
aponin on other constituent flora 'is tested.
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SPERM BCHDLE-SOHATIC CELL IHTEBACTIOH IN THE VOLVOX

FERTILIZATION PROCESS. S. J. Coggin'. M. Hutt' and G. Kochert',
'Departsent of Botany. University of Georgia. Athens. Georgia,
3O«02 aiMl ^Department of Biology, Mars Hill College. Hars Hill,
North Carolina, 28754.

The fsrtilixation process ln the green sLg.t Miri
Involves a series of steps. Sperm bundles are <• t •i.
sexual male spheroids and upon encountering a sexuai feaale
spheroid, bind specifically to the sosMtic cells of the female
spheroid. After binding, the sperm bundle dissociates into
Individual sperm cells and forms a fertilization pore in tbe
sheath of the female spheroid. Investigation into the fertil-
ization procass has shown that spenn bind specificalLy nnly to
egg bearing spheroids of tha same species. Deflagellation of
sexual feswle spheroids prevents spem bundle binding, Kild
protease treatment of whole fesale spheroids prevents spem
bundle binding. These results suggest that proteins on the
surface of ths female spheroid's flagella mediate sperm bundle
binding. Fertilization pore fonaatlon but not sperm binding
is blocked by soybean trypsln Inhibitor, suggesting a
trypsln-lika aocyme activity is responsible for forming the
fertilization pore In the sheath of the female spheroid.

PRELIMINARY ULTRASTRUCTURAL ORSERVATIOHS ON THE DEVELOP-
MENT OF THE AUXOSPORE OF THE FRESHWATER CEtlTRIC DIATOM
CYClOTEl: " """^'INIANA. H. J. Hoops and G. L. Floyd. The
Ohio 5i1 .Tty7 Columbus. 43210. U.S.A.

ThL ,.., ,ie of Cjfclo*'-"- •••"-nfih_fn̂ ana was studied
Nomarski optics, and transr ! scannlnq electron
scopy. The auxospore difft-> 'K; veqetattve cell in the
Size of the vacuole. nature of the wall, the presence of a
partial sheet of peripheral endoplasmic reticulum. and the ff^
quent appearance of at least one deqeneratinq nucleus. The
aux05pore wall appears similflr to the one previously descrfW'
for Helosira. but In r it Is thin, flexible a"**
fraqfle. Sections of -tive cell and the auxo-
spore contain douqhnul .n.uF.-., iirniiies of mitochondria. The
Initial staqes of nuclear division appear similar to those o^'
served In the vegetative cells with the extranuclear spindle
formed between two plates (polar complexes). Other events
associated with the development of the auxospore will be
described.
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Taxonomy of Ohaetomorpha linum (Muller) Kuetilr^ and C.

i:i£ens Taylor {ChlorojrfiyceanTT.M. Blair, A.C. Mathieson,
^^ D.P. Cheney. Jackson !:BtuarIne Lab., University of New
'lampshlre, tXirham, t̂ew Hampshire, 03824.

In the past questions have been raised regardli^ the sep-
*^«tion of C. linum and C. atrovirens. Accordii^ly a study was
conducted to test the possible conspeciflcity of the two spe-
" M through the determination of morphological variabi l i ty ln

*̂ *"'' culture, and the aaaessment of genetic similarity
starch gel electrophoresis. Chaetoioorpha llnum and C. atro-
» show an overlap In morphological characters used in tTieir

tlon (cel l length and ceU width). However a discontinu-
was demonstrated using their average lei^th/wldth rat ios ,
t^o Bpeclea exhibit low Indlcles of genetic similarity (%

^^^y snd phenotypic Identity). Culturli* the species
j a large degree of morphological variabil i ty. However the

™o species remained separable by their let^th/wldth ra t ios .
«e degree of genetic difference remainea after culturl t^.

™"ea h
g ulturlt^.

™"ea on the morphological discontinuity exhibited by C. llnum
o C. atrovlrwriH. and electrophoretlc evidence of genetic sep-
*tion, the two species are considered to be valid enltles.
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