UNCLASSIFIED

AD NUMBER
AD0O05174
CLASSIFICATION CHANGES
TO: uncl assified
FROM: restricted

LIMITATION CHANGES

TO:

Approved for public release; distribution is
unlimted.

FROM:

Di stribution authorized to DoD only;

Adm ni strative/ Qperational Use; 01 NOV 1952.
O her requests shall be referred to Chem cal
Corps, Arny Chem cal Center, MD. Pre-dates

formal DoD distribution statenents. Treat as
DoD only.

AUTHORITY

E. O 10501 dtd 5 Nov 1953; BDRL Itr dtd 24 Nov
1971

THISPAGE ISUNCLASSIFIED




UNCLASSIFIED

AD —

DEFENSE DOCUMENTATION CENTER

FOR
SCIENTIFIC AND TECHNICAL INFORMATION

CAMERON STATION ALEXANDRIA. VIRGINIA

DOWNGRADED AT 3 YEAR INTERVALS:
DECLASSIFIED AFTER 12 YEARS
DCD DIR 5200 10

UNCLASSIFIED




JAR

DEPARTMENT

PHYSICAI SCTENCES DIVISION

i\& =
S -
. /‘\; |
N |
( =
B
5’!!” ‘:"“"‘) Fl § ] 4 ,
- ‘ro jeet on Marine Liclogy

James M Lucas
Alex Gorbenko
lucile 8. Foster
Mary C Rdwards

CHEMICAL CCRPS RICLOGICAL LABTRATORIES

(‘f}tu;,@utlu f bt /. 00O

Rep. rt No.

24

1 aur L 1952 t 1 November 19%2

Centract No. DA-16-00M -CHL-871

Respond ble Investigatr
gradunte Hesearcn DAGLET CilE sv
Laboratory Techniclan

Labcretory Techniclan from June 16
Volunteey - work on Plankteon

Cenfidont ) al Becretary - Fart ¢ .=me

REST L

D Aa wd Mol 1 oo d @
thwfﬂl VP WE WD LS WE sRew

The Gecrge Willlsms Hooper Poundae’ ¢

San Fransigce, talifornla

Y
%

n



THIS REPORT HAS BEEN DECLASSIFIED
AND CLEARED FOR PUBLIC RELEASE.

DISTRIBUTION A
APPROVED FOR PUBLIC RELEASE;
DISTRIBUTION UNLIMITED.




"

Conferences
5 June 19%2 Dr. H. I. Ccle and It Comdr. F E. rheves? 1s

re: all phases of the project

5-9 August, 19852 Dr. E J Schentz

re: project progress and mussel ccllections

2C October, 1952 Dr. E. J Schantz

re: prolect progress

I Pleld 3vudies
A Mussels
Samples were takéen at the low ¢ ide periods twice monthly from
wid-April to 1 November, 1952 A5 trips crvering 10,700 miles ¢o
collect 177 samplee from 24 locatlcns between Pt. Sur and Fort Bragg.
Califcrnia. "
The hfghént poison t'ters were -
22 July, 1952 - 1420 MU/BO gm. mussel &t Green aanynn
5 August, 19%2 - 1165 NU/MO ga. wuseel at Timber Cove
& August, 1982 - 1160 MU/SO gm. musmel £: Rock B1lide
The poiaoﬁ titers reached these highest levels very rapidly

and with no werning in that samples taken two woeks previously

gave polaon titagg hg;@g 2060 M /A0 gm, mumesl whioh cemo Lo Yoo

Sy o -

o

i generally noted for 3 prior sampling periods.

gf; Three collection: were made during the susmer of 1052

| 1. 23 July - at Creen Cenyon, 33 buckets ylelding epprox.
2,h27 .2%0 m@ége units of poison.

2. 206 July - at Green Canyon, 51 buckets vielding approx.
1,765,000 mouse wunits .
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3. © August - at Rock Sl:de. 20 buckets vielding approx.
1,650,000 mouge units |
?atql mouse units of po.son collected during ihe sumhsr of
1952 - 5,842,250

For the collestlions on 23 and 25 Fuly, we had the very weleome
aau;stnnae c¢f Naval perasornel obtained threugh the offlees of
Capt. Kyers and Lt. Comdr. Ralscn at the Naval Blolog cal Lﬁboratary;
Naval Supply Center. Oskland, Calif.

‘We have found that gri.nding the mussel 1.vers .nto actdlfied
ethyl @lochol at the beach as scon as they are removed nractlcally
¢liminates any loes of poisun such &s has been obaarved I¢ the whnla
llvers are allowed to stand for 24 - 48 hours bsfcrs gri.nding.
Imediate grinding has been made a routine procedure |

Maintalning the pH of the ground 1livers at pH 3.0 or below
&lso aids in preserving the polson

No human or animal oases «f shelifish poiscn were reported in
Galifornis during 19%52. |

B. Plankton studies
Mo "Red water” due to fonyaulax has been reported. Puring the
time of highest polson titers, an ocoasiocngl @Gonyaulax was seen in

T T —

wResyr l-lﬂl TmEen on uomwroy Bay .

II. Laboratory
A. Illumination of the Gonyaulax cultures
By the use of light wmeters, 1t was found that the foot candles
of light reaching the oulture vessels was reduced by as mueh as tanfaid whan
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bacterial growth, dust, ete, acoumulated n the water of the incubation
tanks. To conbrol this dleturbing factor, aqueous Merthiolste ud added
to 2 {fnal concontration of 1:10,000. This sntiseptie has kept the water
cleay fér & period of six months with no evidence of a reduction of 113ht
~ trangmittance. ‘
7 From experiments performsd, it appsars that fluorescent light
. M an ceod if not nz.wuy botter then incandescent light u m&m&
by growth rates of G. catanella ﬁﬁiﬁﬂ?ﬁﬁ. fluerwseant 11¢ht has the
further advantages of more even distribution of light and less heat
proGuced. In vicn of these findings, fluorescent lights are being
 mounbed on the swall (15 gal.) culture tank.
The 20 liter culture bottles &re receiving 350-370 foot candles
of light from ssoh of the 2 eets of flussrescent lights under the present
conGlbions .

B. Aeration of §. catanella cultures

Three aeration methods &re being tried at prQuont.
1. Diffueion through cottonm nluse in the test tuhs culbturag,
2. Bubbling air into the 20 1iter culture bottles.
3. Gentle agitation of the cultures in Zrhlenmeyer
flaeks by the uee of & shaking epparatus.




The following is a description of the apparatus which has deen
attached to the tank deseribed in the Pinal Report on Contract

No. ¥-13-063-CH-251 (15 Jume 1939 to 15 April 1951).
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Preliminary work ind’cates that the cuitures asrated by agitatl.on
glve a better yleld of poison than any ~ther method yet tried, but

8t11l not as much as desired Further work '8 being done.

¢. Culture Media -

Most of the eculture work done during the period covered by
this report was done with Media No. 5 as described in previous
ropérta. Recently Media No. 8, an artificial sea water, also
deseribed in & previous report, has been tested, but the work has
not sufficiently advanced to permit & report et thie time.

If artificial sea water c&n be made which is as good as the
fresh natural sea water, then one of the unknown factors in this
problem weuld be eliminated, :

The use of a soll extract &s a supplement to any oulsure
medis ie still a necesslty and variocus msthods of extraction of the
%011 have been tried.

1. Heat extracted and heat steriligmod

2. Heat extrasted and fllter steriiiged

3. Shake to extw¥aot and heat sterilised

4. Shake to extract and filter sterilisad

Preliminary tests indicate that media eontaining soil extract
prepared by Method 3 yields a mora consistent potency of poison.

hame avhaasnbis oema nﬁ‘a_‘ii b‘.‘.i‘- :.:-1..-3::,
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A change has teen made in the preparation of any culture madia.

 The varicus compononte such as s92 water, soll gxtrast, and =alts awre

sterilised separately and then sombined to make the complete media.
This has sliminsated the precipitate that was encountered whenever all

the ingredients were autoclaved together.
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Current plang 'nclude a titration of the various ingredients

sursently &2 5% added as supplements in Media No. ©. After this has
been done, varicus orgenic compounds will be tried as supploments.
The first attempts will be with mixtures cf aminc acids and vitamine.

‘ We also plan to de-ionize the best cbtainable media and then
reintroduce the various incrganic constituents in an effort to cvalugte
the ctrootg of certa.n inorgenic elements such as ron, caleium, lead,
ete. Ali of this will be done céncurrently w th attempts to rid the
sulture of bacveria.

2. Basterias

Several attempts have been made to el.minate bacteria from
the culture by various methods.

Herthioliate and Streptumycin were tried. and it was found that
any oconcentration suffielent o kill the bacteris was alsc lethal
for the Gonysulax. A few attempts were made to wash the Gonysulax
froe of bacteris; this too was unsuccessful More attempte will be
made, because without a bacteria-free culture the nutritional
requirements ¢f the Gonyaulax cannct be studied., Purthersiore, it is
mot known Af the Gonyaulax require basteris or thelr end preducts.

During the attempts to rid the culture of basteris, the types

of bacteria have been observed. There are usually four distinet

colony types seen in 48 hr. cultures on sea water agar at room
TemPOrALUTS .




e 4 PN S s

e R

i B A o

7.
Colony sppearance ‘ Gram Stain Reaction

Large (3 mm), very hard Very di.fficult to smear. Slender,
white, crenated. l faintly stain.ng rod. Posslbly G pos.
Sagller (2 mm}, white | Oram neg. placmorphic wod. No
centor, clear edge, soft spores seen.

% 8ame sige as B, white, f Gram neg. rod with many spores.

| i

. mueoid ,

| Very small, wh'te,  Repeated attempts falled to yield
opalescent, scf't, % seear that would take Gram staln.

e

Generally one or twoc of the above types predominate in the
@ cetanella cultures. Ususlly types B and ¢ or B and D.

Crude bacterial counts from the 20 liter cultures show from
30,000 to 100,000 basteria pe® ml. at the end cf the 10-14 daye
insubation period at i8-16°C. No visible ocloudiness of the cultures
is observed, Counts were mede on sea watsr broth medium to which
1.5% Bacto-agar hes been addsd. '

Further attempts will be made to obtain a baeteria-free culturs
by the use of antiblotics.

E. Harvesting tha Culture
' A variety of methods have been triad to find the method that
will risld the highest percentage of polsdh.
The proseduse that had been routine in this igboratory to

Rarvest and extrat the owlture used & Celite laysr as a2 fliter. then
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acidified 50% Ethyl alcohol poured through tc extract the polson.
By further sxtracting this Celite layer with two porticns of
hot acidified 508 ethyl alcohol, 1t wes found that 150-200 mouse wilts
may be lost by remaining in the Cellite. Aleo the second fracticn
sontained approximately 1.0 M.U./ml. which 1s oonsiderably beiow
~ the level éloscoubip by ths mouse tuﬁ method unlesz the ueerml ie
evaporsted and concentrated, ” :
Other methods of hsrvesting and extrastion have been tried;
they include filtration through seintered glaes filters, filter paper,
f1lter membranss and porcelain diges.
‘ As pnngm the fellowing method 1s heing used ¢ hamwiat tha
20 1iter G. cetanella cultures. - |
Ths culiture is filtered through & micro-porows poreelain filter
{Buchner type) poropity 10 with a vacuus sufficient o walntals & ,
stesdy flow from the fllter. 15 livers filtered in 14-2 hours &t
this rate. To oxtract the poison, 350-400 wl. of 50§ ethyl alcohal e
acldified with 1.0 ml. cone. HCl/liter is poured onso the filter
and permitted to gravity fiow through the Genyaulax. This extraetion
is dome in a refrigerator &t & 4°C. and wsually allowed to stand
16-18 hours. The alechol that has not pasged through at the end of
thet time 1s dvewn through with a Slight vacwum. The lac: sorfion
of the alsoholie extract should be clear end solorless. If not, more
Gloohol is added wnbil the Ffiivrate comes through the rilssr eolerises.
Prior to performing tho mouse tests, this filtrate ls veowum distilled
to approximately one-half she original volume.
The above dssorided method gives the best yield of poison for
the smount of mamipulsSion required..
Por comparison, 80 or 120 mi. aliguots of the cultures are
cantrifuged at 2000 RPHM for 15 uinutes, the supsrnate is decanted and




9.
the sediment extracted by boiling for 30 minutes in O 10 N HC1. The

poison value obtained serves as & measurs of the pcison avallable from

each culture

P. Qlassvare Washing

Nuserous wothods have been tried. As previcusly reported,
acid washing followed by 7-8 rinses with diatilled water Ras been
the acocepted method.

Considering the possidbility that the glasswars aay be the cause
of she wide variations noted between counts in cchuocutxvo tubes,
dichromate oléaniﬁsraélution has been replaced by a diuorgout followad
by numserous ringes. However, this method of cleaning in no way
altered the wide varistion in results

Recent\y all glassware has been washed only with running tep
uater followed by 3 pinses with dlstilled waten and still the
varistions ocour.

Numercus investigators have mads the sams obeervation and
reporved tudes in & series showing good growth while cthers 'n the
688 series onow no growth and oven death of the inoowulum. Thus
far no sxplenation has been offered. We have mot observed this total
death of 8 culbure when 250 ml. fiasks have been used as the culiure
ve860]1 even though they have bYeen washed ‘n the same menner &s the
test tubec.

6. Mussel Peeding Experiment
18-24 wuseels were gethered froam & single musesl bed and brought
into the laboratory, where they wers cleaned of barnaeles, llampets, etc.

and kept in sea water which wes continucusly asrated. Frosh sca water
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was added daily. After one week in the laboratory under these
conditions, the polson had dropped from 20 MU/musssl to 10 MU/mussel.

At this point 6 muesels were placed in a contalner end
15 liters of (. catanells culture poured cver them. Three mugsels
wors removed after 24 hours in the culture end since there were many
viahls Gonyaulsx present, 3 other mussels were placed in the oulture .
After ?? kours, there were thres groups of 3 mussels that had
been in the culture 24, 48, end 72 hours respectively. The poison
sontent was determined by the usual method, giving the following

Length of time exposed to sulture (Hours)

0 - 2h L B8 T2
My 10 111 | 108 50
uu‘;al i |

|
I

i ! b

it the snd of tha T2 hour perlod, 2009 Mouse unlts were
rseovered from the organisms remaining in the water in addition to
the polzon recovered from the wusasls. We plan to run thls

experiment 3-& wmore times with wussels as well as olamse,

H. Poison Shipments

Po determing 1L there was any loss of polson due %o detarioration

Auminz shinsent:. two lots of polson were 4lvided, & put on Amberlite

TRO-50 and the other % shipped as the liquid alochollic extrass. |
Asmays mede at Coamp Detrick indlcate that shipment in the form

of the 1iquld sicoholic extraet show little or no loss in transit.

A® & vesult of this. poison obtained from Gonyaulax cultures in

this laboratory are kept refrigerated unt!l ready for shipment, then

shipped 'n tha form of the aleochelle extwast.

e i-e SR | A = :
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The ground mussel liver material was elao kept under

refrigeration while awaiting shipment. During this time, the pH was
pericdically chesked and maintained below pH 3.0 with eonc. 4C1.

On 12 August 1952 the wussel liver material collected 23 July,
1952 and 26 July 1952 was shipped to Camp Detrici.

On 1 Ostober 1952 the mussel 1iver material collected 6 August
1952 and scwe Gonyaulax sulturs sxtract was shipped to Camp Detriok.

House units of poison shipped to Camp Detrick during the
pariod covered by this report -

12 August 1022 2,%27,2%0 (23 July eolleetion)

1,758,000 (26 Juiy collection)

1 Ostober 1982 1,650,000 (6 Auguas colleation)
78,365 (oulture extrasts)

Total 5,920,615 Keuge Units

K. ¥, Hoyer, ¥. D.
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