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Part of this Hufk.haq been presented at the IV Latinamerican
Congresas of Microbiology, Punta del Este, Uruguay, December 1971;
the remaining portiom shall be presented at the I International

Congress of Bacteriology to take place in Jerusalem, Israel,

September 1973.
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building hlm:k.a 'nacauuary fur grawth and Im:nrdingly mast ba uuppliad
with largn numbers uf urgnni: nnmpaunds by the envirunmant. Tha lictic

acid bacteria include both rod-ahaped nrgnn:lm and cocci; the lltter with

Ti,; '- ~ 4its marked I:endenc:y tn appaar in bunches and short chains, has been the r

: '. - group studied in thj.s' work, following the papers of Baird-Parker (1) and a

t with the mdifi:nfi&ﬁa introduced by Desnues et al. (2) in nﬁditinn ta the

;?: recormendations from .tha suhcmit.tea on taxonomy of Staphylacoceus and

\i‘ | Micrococcus (3).

Eét  | The nther'mniﬁfﬁrnup 1s the aerobic pseudomonadaceae. They are N

123 gram-negative, polar flagellated rods (4) whose only energy metabolism is

'; the respiration of m:r:ganic compounds. Several aerobic pseudomonads can

carry on anaernhicl respiration using nitrate as the terminal hydrogen
acceptor. Most of these organisms can synthesize all the compounds nece-a- -
sary for growth from & single organic compound, almost the opposite of the

| general characteristics eof the previuusly described lactic futming grnup.

% The pseudomonads as a ﬁhule can utilize an extrenmely wide ranga of ?
carbon compounds. Such chemically diverse compounds as alcohol, amines,

E; aliphatic, and afumatic carboxylic acids, sugar and hydrocarbons can serve

as substrates for one or more pseudomonads. On the other hand, certain
pseudomionads can grow on a very restricted mumber of compounds. Because

of the very large number of carbon compounds they can oxidize, the pseu-

domonade are one of the mosgt important links in the eyele of tarbon in natuyra.
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All determinations were made following in part the scheme devised by
Simidu and Aiso (5) and the schemes of Bonde (6) Shewan et al (7) and the
genexral description of grouping published by Quigley and Colwell (8). -

The distinction between pseudomonads and achromobacter were achieved |
by using the Hugh and Leifson test (9), the motility test (lﬂ),'thg=£laga-
llar Stain (11) (12), or the electron microscope (Hitachi-Perkin Elmer
Hu II). The regular occurrence of Achromobacter cells in pairs has often
been utilized as an important determinative characteristic of the group
(13), and although single cells are observed by light and electron micros-
cope the predominant cell arrangement are pairs.

If pe:itridhnus-pseudumnnads'ware found, the differentiation with
Achromobacter was made fullnwing'the scheme of King (14): if different-
iation from Enterobacteriaceae was necessary, the scheme of Ewing (15)
was followed and if Vibrio was suspected, either gram-stain (16), flagel-
lar stain (12, 14), electron microscopy or the use of penicillin, terra-
mycin and 0/129, as proposed by Shewan and Hodgkiss, were performed (17);
to differenciate Pseudomonadaceae, Achromobacter and Bacteriaceae, the
Shewan and Kodgkiss scheme was followed, op. cit.

The enhancement of pigment production was obtained by the Paton's

media (18) and the oxidase reaction was made following the recommend-

ationas of Kovacs (19).

The use of "aged” sea water (20) media in these experiments repres-
ented respect for the environmental source from which these organisms
were isolated. Not all strains could be grown on media prepared with
ordinary distilled water. This would indicate that these group of organ-

1sms were highly adapted to their marine enviromment and considevred to be

e Tl . pEar. T
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are several atatinns where nnly one apu:ies could be uullted. The nthar

and perhaps the most important 1: that an ample flara of micrncucnun grmr

in several stations 1n sharp coutrast with Hl‘j’lm.lﬂl bay nnd Einc&n coast m
i o
where no sram pnsitiva cocei could be 1su1a.tad. i e

A

Several physiological characterisl:i:h nf huth'l-:ha gram negative and
gram positive micrococci isolated are quite different from the biochemical

and physioclogical characteristics reported by researchers that sample

—_

e OIS, B % it e o el

from temperate seas.

e : .

Due to the fast development of industry in Puerto Rico with its conse-
quently coastal localization and Increased energy demand, it is urgent to
continue the study of the characteristics of the codstal areas, mainly in

relation with the bacterial ecology about which there is a general lack of

knowledge of its function and importance as the first link in the funda- )
mental biological energy conversion chain,
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11 - INTRODUCTIION

During recent years, the use of marine outfalls for the disposal of
sanitary and 1ndustrial waste have greately increased.

It has been found that tﬁnse benthic organisms ﬁhiﬂh are sessile or
which move only relative short distancés, give the most accurate indica-
tion of Eha condition of the water over a period of time, Theﬁefure.iﬁr

formation regarding the bacterial flora on the sea bottom has assumed a

-great significance, since planktonr and chemical analysis give only the

conditions of the water at the time of sampling.

B#cteria'ﬁhidh enter the oceans by way of land drainage and sewage
out falls, die quickly (23). Apparently the benthic bacterial flora is
mch more stable as source of information about the environmental pres-—
sures exerted, if any, by the discharges that come from domestic, indus-
trial or natural stream flows.

In the current study we have investigated the contribution of the
indigenous marine bacterial microflora in polluted areas such as Mayaguez
bay, in which raw sewage is discharged {(24): Tallaboa bay, where Lhe out-
lets of cooling water, mixed with other substances, from a big petroche~
mical complex are discharged (25), and a third area such as Rincén coast,
where there is no known major source of animal or chemical discharge of
pollutants,

Some chemical determinations were made in the water samples in order
to relate which were the characteristics of the aquatic environment near
which the bacterial iscolates lived. Bacterial ecology has one very large
handicap compared to the ecology of macroorganisms: the minute size of

the environment of a microbe. The environment of any organisms is of the
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same scale as the nrgnniam. Thus the envirnnment uf a bacterim is rully ’
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ative ease with which wu can determina t:he hacteril that: are haal: adupt:ed
Lo particular am’i.runmnt. A g:tven euv:lrmnl: in t:hnun and mumhted |
with many kinds of bnr:teria (a bit of sea huttm cura, fur mla) and

the form best adnpl:ud to the envirmut will come tu tha fnra and with-

] aa,

out much d:lffi:ulty can be isolated and studied.
We chose to detem:l.ne plrt uf the benthic bncf:eri;l flora by ;Ii.ng
‘ - in this case the pse;.tdmunnd?ceae and the micrococacceae, because the ef-
fects of the settled sludge upon that flora are and can be more rn_di.ly
noted. | -

If changing conditions, such as pollution, are unfavorable, organisms
must resist these changes, migrate or be destroyed. But if conditions are
favorable for certain organisms, these will thrive and build up their pop-
ulationa. For this reason, the society of organisms found is zomnes of pol-

lution 1s highly significant. It offers clues to the intensity of pol-

lution and the degree of Tecovery.

As such, a study of the pseudomonadaceae and the mi:rncncacﬁle was
undertaken in an attempt to evaluate the degree of pollution of thé sedi-
ment and thereby relate this with other ecologlical phenomena potentially
affecting the bottom commnity life rather than being able to measure the
net physical-chemical effects of the sludge upon the surroundings waters.

Biological indicators, as parxt of the species compositions of the

¥ F ® i
| "‘ aquatic environment, are determined by the condition in a given area,
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_ ...._’tﬂ desr.:r:l.be accurately tha anvirumnt nf a bar:terium i.n nnturg (25)_ -.Thfil*.;:_‘:ﬁ;.,,
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and can indicate past environmental conditions. Single species however do

not possess a high index wvalue. Tarzwell and Col have concluded thatr 11:_.j

bl
L

is the qualitative and the quantitative compositions of the.pnpuli:inn

which is of importance in demoting pollutional conditions (27). Thua_théf B

T o,
.t

presence and possible variation of certain species of bacteria, used as
indicatnr&, should be determined.

Studies on the whole microbial ecology of the benthos involve dif-
ficulties of taxunumiﬁ and technical nature. A study of the whole miero-
bial ecology is interesting and necessary, but due to the lack of time and
resources we were obliged to limit this work to a few species that can be
grown, compared and identified at the same tiﬁa. This can be achieved by
studying the Pseudomonadaceae and Micrococcaceae group, where ﬁhe combined
4 taxuﬁnmic and spec:_'_.al growth requirements, if any, can be partially over- P

come,

There are problems like the partial identification of members not of
one taxomemic group but of several different, not always closely related
groups, that will cause trouble and confusion in the estimation of the
indigenous benthic bacterial flora present at a certain moment in selected
areas of tropical seas supossedly affected by chemical oxr sanitary dis-
charges.

For those reasons, and also because there is not enough data availa-
ble yet to give us a scientific account of the benthic bacteria inm trop~
fcal seas, the authors have emphasized its search for two groups not only

g well known to be common inhabitants of the benthos in northern seas, but
about which its biological, physioclogical and mayor taxonomic character-

istics are known,

- g sy - - T U o - ' . : = Pt TR EEREE X B it
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in any uf their reeulte, exeept thet ﬁhe eeree ebteined by slmplins‘ﬂere RS
BaDE MndLatuchl a mueh as possible through the ttme these studies were fg“
performed. x"iﬁﬁft -.f'._;'::Lf"“' |  f1 ' ' -'fa: _e.:.'_ .:'I_ﬁé

. In most cases ;e;h:ve ueed standard beeterielﬂsinll methods. ‘HHH;.”-.ﬁ A
ever a few-preeeduree heve'beenrmudified to feeilitete the studies om
bacterial physiology or biochemistry.

We are aware that innumerable interrelated factors such as salinity,

nutrients, hydrogen sulfide, climate (temperature, storms, iluminatiom)

NON
4 aw'oabely Trig e

depth of waters, dieﬁeeee frum.the shore, currents, and the production
and the composition of plants eed animal material cause an uneven micro
and macro zonal distribution of benthic bacteria.

Nevertheless we have tried to isolate and identify bacterial strains
already well known and isolated previously from other seas (7) mainly from

northern seas, We did not attempt to determine the viable bacterial pepu-

(29) there are no published wnrke known to us with the ehereeterizetien eE
the marine benthic bacterial biota in tropical seas.

Bacteria play essential roles in the cycles of all the biologically -
important elements, namely: carbon, oxygen, nitrogen and sulfur., In the
oxygen and carbon cycle its esential role is to return the carbon dioxide

to the atmosphere. Of course much of the carbon goes to form bacteria .
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themselves, but this carbou too 1s eventually released.

In the nitrogen cycle, nitrogen is lost by the action of denitrifying

bacteria and also when plants are harvested and remuved from the ground on L

which they grew. Bnth these losses are made up by nitrogen fixation. A
number of microorgenisms are responsible, mainly the symbiotic nitrogen
fixing bacteria. 1Im tropical areas, the blue green algae are probably

responsible for a 1ot of the nitrogen fixation.

Finally, the sulfur cycle is probably not so critical as the nitrogen
cycle, but the interconversions made by a large number of microorganisms

are also of considerable chemical importance.

------
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We have been :nncerned iu our laburatnry with the diatrihutiun of the ﬁ%ﬂé}}' ;E
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benthin Gram.negative bncilli and Gram pusitive micrucu:ci flurn frun;thrua'}gwﬂ H%
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different areas in trnpical aaas. Ha believe they are repreaentattvg nf éﬁﬁﬁﬁﬁnﬁﬁ*;
¥yt ; S AT AR T
B v ;ua.‘.r: { S
part of the mmrina'micrahiatn at the mnment nf aampling and at the aitnu = S
gampled since it has been clearly d&mnstratad (30) that tha eliminatiun nf
non-marine urganisms in the sea is directly related to the siza uf the |
marine microbial population. In the deep sea, where the microorganisms, )
are sparse there is a minimal effect on nom-marine microoxganiams, how- .
ever, water sampled from coastal zones had a strong killing effect. ;
Our samples were taken from coastal zones except that we dealt only f
with benthic commumities.
Also the microorganisms which are foreign to the marine environment, = - E

carried into the sea in sewage and in surface drainage waters, rapldly dis-~

sappear in the sea. Hypotheses proposed to account for this decline in-

clude dilutfion by ocean currents (31), physicochemical factors (32), and
toxic products of marine microorganisms (33).

We do not pretend to present our bacteriological findings as indicator |
organisms. The "state of the art” today is such that sorting anﬁ enumer- .
ation of indicator organisms is, even.fnr the expert, extremely tima |
consuming. For many areas, check lists are not available and we were con- i
fronted with the difficult task of developing our own reference sources.
This problem must be alleviated by developing adequate bacterial identi-
fication lists. Uatil this has been accomplished, the use of bacteria as

indicator organisms can not be exploited to its full potential.
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The chemical analysis are relatively limited first, because that was

pot the main purpose of this study and second, because in general, we

believe that organisms by themselves, reveal more about water quality thaa

the chemical analysis. This is specially true when the area being 1nvas-ﬁ'? 

" gated is under direct influence of an idemtifiable waste stream. Even the

most specific chemical analysis can do no more than indicate conditions
existent at the time of the sampling. On the other hand organisms that
spend the majority of their life cycle in the area under investigation
represent conditions that have prevailed at least over the past montha.

S0 far we nﬁly dealt with two main types of mari{ne bacteria, which
aside from the argument over definition, presented to us, as to most wor-~
kers in marine microbiology, great difficulties in identifying the isolates,
regardless of which determinative keys were used. Whether the differences -
and difficulties are real or not bhave resulted in the publication of quite
different determinative keys. Moreover, except for the short mention of
Castelvi (29) there is no published work known to us in relation to the

taxonomic study of benthic marine tropical microbial flora. Therefore we

followed the identification to the generic level, following the determina-

tive keys prepared for Gram negative bacteria iéﬂlated from water samples
in temperate seas.

As for micrococci, with a very few exceptions (1, 2, 3, 8) there is a
general lack of detailed work on taxonomy of benthic micrococci. Further
identification to the species level is an intractable problem, in which
the statistical approach is likely to lead to some worthwhile results (34).

Rottom cores were taken with a Cemware Phleger CGravity Corer with a

an '
fecm ]
Eos

-
1




welght of 55 1bas., ﬁi;stic linars and bronze cnre'ﬁat:heis.' The cores were

. put inmediately in dry ice (35) and kept frnzen until uaeﬂ fur hlcteriulﬁ-q}hgf;

Bica]- platiHS' LI g W : T IR AN P v i F‘-'nwi.

¥ 4 Water aamples were takan frmm the buttnm.at the aame statinna ﬁhere

:E:. ; .: 1. S '-:-'-'_-. ) f-}{rﬁ:l: B = PRSP Copain™ 3 s

e banthic cores were nbtnined Several determinatinna ware-made 'in.uitu"  5;?$?7" i

and aevaral were perfnrﬁed at our laboratory in an i.ntent to glth;r gome .
basic general knnwledgn of the prevniling physical and nhemic:l unmirnn-
| mental conditions at the differen: sampling gsites. Since no dltl, known
S - to us, has yet beau.publishad in_relatinn_tn the chnra;teriaticaTnf the
i - w;ter at the buttuﬁ.iﬁ coastal areas of trﬁpical seas such as Puerto A
Rico's west and south coasts, no comparison could be done to check the va-

lidity of our reuuits.

B - The superficial current direﬁéinn'wns studied by using green'fluu-.
reﬁcein.puwderéd at;tn (U, S. Navy surplus) and the sampling station dis-
tribution followed the pattern of the general sweeplng of the currents.

We fully realized that when testing a solid or semisolid such as muds,

broken dead corals or sediments, the problem of sampling error is large.

Lyn and Yound (36) showed that there exists a considerable amount of

error in using a sampling technique very similar to ours, pointing out

that the major errnrs-ﬁccur with samples cﬁntaining larger snlidg than

anticipated. The total prnblem.uf sampling.is complex when consideratfon -
é- 1s given to the potencial sampling errors and the conclusions to be drawn
; from the results of the samples examined. It would be uanwise to seek pre-
- cision with less than 5% variatiun,.#hen core samples might reflect 100%
;mf to 200% variation when taken distances 5 feet apart. Nevertheless, since

there were no better methods for sampling but experimental ones, we decided
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to use the one that had been statistically analysed and its drawbacks well
known. |

Alao, quantitative sampling for microorganisms present very difficult
problems. The situation becomes acute becsuse if the samples are.nut |
properly quantitized the value of the data'prupnrtinnally decreases. Un-
fortunately extensive sampling is time and money consuming and aa some-~
timm-happens, the pressure of the problem can not await its completions.
One way to solve this diiemma (37) is to select & comtrol area which is
completely or nearly free of the substances or subptaﬁcea which affect
the area or afe;s under study. That was the reason why we have included
Rinqdn Coast in our studies,

Three ;reas were chosen in order to compare which, if any, would be
the main differential characteristics of the benthic bacterial flora when
generally compared with each othexr,

Area one (see map Rincén Coast) was Rincén Coast. This is a low
sandy coast with an approximate length of 5 miles, which extends from north
to south at the western part of the island and is located approximately
seven miles north of Mayaguez béy.

The suberficial sea currents run continuously northward at a speed
of 0.4 - 0.6 knots /fhour, corresponding gererally with the deep currents
(38). There are no major sources of pollution and the experimental nuclear
thermoelectric plant located at the northern edge of the area at Punta
Higuera closed its operation eight months before our studies began. The
sea bottom is sandy and rocky, no sludge deposited or recovered in amy
sample, its continental shelf being very narrow and its continental slope

becoming very steep not far from the coastal line.

. i : e .
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The second area chosen wusiﬂayagueﬁ bay (aee-map'ﬂa&agﬁez'bﬁy).. 1t 15

a buy lucated about halfway alnng the 34 mile stretch of the west Coast

AyYS
g

af‘
a.'\:' :

lmtreutad smge frm Hajraguaz Huni::ipal Sewage ayshem outfall, Iouted

926 meters frnm.the shore southwast of the Yaguez river mouth, wastes from
tuna canneries #nd.ﬁﬁanajihu river autflaw: also (25) direct disﬁhlrges nf
sewage and garhaga-i;tn Ehe.sﬁa frumlhumaﬁ, restaurants and gisniinavatntinna_
located zalong 1£s ;h;fa. The cﬁrrents prevailing in.the hay'hlv;Lluvalnciff |
of about 1 knnt.fhr; and sets northward and southward across the'ehtranceﬁ |
to the bay. Farther out from shore a northerly current has been observed

-y

to prevall (25). A large superficial swirling was observed at the sewage
discharge outlet. | .h
The third area chosen was Tallaboa bay (see map Tallaboa bay). It is
an open bay located on the southern coast next to Guayanilla bay. fhe
area under study extended from the eastern margin of the CORCO petroche-~
mical complex to Punta Guayanilla, approximately five miles west. Tallaboa
bay is a generally shallow, open bay somewhat protected by small mangrove
islands and coral reefs, its waters are turbid and it has muddy bottom
sediments, Its superficial current patternm, as measured by us, 1s mainly ﬁ
westward during the day at a speed of 0.5 knots /hour. Being the tidal
range of thig bays only 35 em, the wind force will be more stronger than
the tidal force (25). Since the waste discharge to the bay waters is gen-

erally of a lower denaity-than;'sea water, the contaminants will follow the

general pattern of the superficial currents.

"
| hetwueu Cabn Enju anﬂ Punta Burinquen. 1t is an.nmple bay that extends frnm.'

-'1'-
S SR

Puntn Cadena tn'Puntn Guanajibu Hith an appruximate length uf fiva'niles. ‘,ﬁ;;;f;



Our findings in relation with speed and current direction are in agre-
ement with those found by other investigators (38).
The great share of pollution entering the bay comes from thg'indu:trill_

discharges of the Commonwealth Oil Refining Co. and Union Carbida Caribe

R

-

which, besides diacﬁirging 80,000 gallons/minute of hot water fruu;cna1£n3 
and condensing operations, have a combined BOD output equivalent, in terms
of population, to the domestic waates dis:harggd by a city of 540,000 in-
habitantas (39).

Sixteen stations were located at Tallaboa bay and named from east to
weat 1, 1A, 1B, 1C; 2, 2A, 2B, 2C; 3, 3A, 3B, 3C; 4, 4A, 4B, 4C, r&upect-.
ively each Etatinnlprnducing'buttnm cores for bactericlogical isolatiom
and watexr samples for chemiﬁal_and physical determinationsa.

The physical and chemical conditions in Tallaboa bay were such that
stations 1B, 2A, 2C, 3, 3A, 3B, 3C, 4 showed one or more occasions & eont-
ent of DO lower than 4.5 p.p.m., this figure being chosen as a point of
reference because at the time of sampling that was the lowest DO permitted
by law for superficial marine waters used for industrlal purposes. The
pH never exceded 8.40, the maximum authorized by law at that time and for
superficial industrial marine water being 6.7 to 8.7. In general, there
{a a marked tendency towards the alkaline level and extreme ranges fluc-
tuating between 7.50 - 8.40. (see tables 1, 2, 3)

Carbonates and carbon dioxide content osciliated between 2.26 meq/l
to 1.45 meq/l for the former and 2.32 meq/l to 1.34 meq/l1 for the latter.
They represent the major buffer against which acid and alkali from any
source can act. (see tables &, 5, 6)

The temperature of the water at the bottom never extended beyond the

+ g gy 1 < e et 1_ 7,7 TR
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The Gr:m;nagltime bnctaria ﬁhnwed Ehat'Psauduuun.. p. g:nup I.".  ffi;“€; :

isolated unly'frun utatiun 1A (aen tdbl- 12); Pnaudumnnl: np. gruup 1X
was isolated only fruu.snmple 1 of station 1B, namad 18-1 because thtrt
wvags a second s:mplﬁ-tigen at that point (see tabla No. 13); Psaudumnnll
group 1I1I were isnlnﬁe& only frum.anmhlé 1-1 of atation 1 and fréml::ltiun
1A: Pseudomonas group IV was isolated from samples of tha statiom 1, 1A,
1B, 1C, it is worthwhile to note it was the only group thlt could be
recuvurad at stations 1B, and 1C (see tables 14, 16). 'Hu‘Flﬁvﬁbacteria
sp. Vibrio sp. ox Eﬁternbacﬁér-CnIifnmm group was isolated from any of
the 1, 1A, 1B, 1C stations which are located just above the eastern margin
of the petrochemical outlet (see map Tallaboa bay station location). As
for stations 2, 2A, 2B, 2C, located westward beyond the petrochemical
outlet, it was possible to isolate Pseudomonas sp. group I and Pseudomonas
group II from statioms 2 and 2A; Pseudomonas group 1II from stations 2B
and 2C and Pseudumﬁnas group I?Ifrmm.statiuns 2A and 2C: no other species
of gram negative aerﬁﬁin bacilli grew out of the core samples frﬁm this
stationa (see tables 17, 18, 19, 20). It is remarkable that no gram
negative bacterial sp. were obtained from a second sample taken at atatiom
2C (see table 21),.

From the core samples obtained along the transect named 3, 3A, 3B-1,

3B-2, 3B-3, 3C-1, 3C-2, the following species of Pseudomonas and Gram
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negative aerobic bacilll were lsolated: Pseudomonas group I were isolated
from stations 3, 3B~1, 3B-3, 3C-1; Pseudomonas group IL were isolated from
samples 3, 3B-3, 3C-2. Pseudomonas grﬁup I1I was found in statioms 3, 3B-3,
3C-1, 3C-2. ?seudumnnaa group IV was isolated from statioms 3,.33:1; 5CFé: wa
Sample 3A taken from station 3 only produced Flavobacteriz sp. and only o
Vibrio ep. grew out of sampie 3B-2 taken at station 3B, Aerabacter sp.,

and Paracolon group were identified from samples of stations 3, 3B, 3C.
There 1is a tendency in this group to harbor Vibrio sp. whersas none were
isolated from samples taken at stations 2 to 2C,

The Gram negative sp. isolated from stations 4 to 4C are as fnlluws:
Pseudomonas group I were absent from all the samples obtained the same as
Pseudomonas group IV and Pseudomonas group 11 which were not lsolated from
any station. Pseudomonas group III was isolated from samples of atatiuna
L and 4C. Only Flavubacterium sp. were isolated from station 4A and Vibrio
sp. was the only isolate obtained from samples of the statiom 4B; it was
isolated also from station 4C as well as Aerobacter sp. which were present
in semples taken at station 4 and 4C,

In relation to the Micrococcaceae {40) we used anaerobic and aerobic
metabolism of glucose in order to differentiate between genus Micrococcus
and Staphylococcus (2); 24 tesat were used inciuding-mannitnl and maltose,
arabinose, glactose and xylose aserobic and anaerobic metabolism; sodiom
requirement by growth in BM broth and not in peptone broth; hemolysim pro-
duction, lypolitic activity, coagulase production and the activity on
casein. No work, komown to us, has reported the results of the blochemical
activity on blood and the production of coagulase from gram positive cocci

isolated from the benthos, least in specimens taken from tropical seas,

reamy =g . . T Bt T e K S e



i, e d -
. ¥
'
& - ey g
.
1 3
. PRy
Rt
I |

This is true also in relal:inn tn the testing of sodium requirements furr

growth by atudying growth in peptuna medi.um w:l.th or without lged aea wlter :

el » o
(20). Fnr more deta:l.la see materinla lnd mthads. ,

A U T “%ﬁuﬂm R s MR T S A
Grm puaitive micrncucci were isulatad from station I at Talllboa bly. 2
b Y """'“ **ﬁ"'ﬁ'l S T K -'.-.-.--.L.. "...' R Joi .'f”‘-.;'-"

None, out of seventéﬁn strains mder atudy, were abla to gfnw in n liwla :SL ';..
nitrogen medium, Hnna raquired high aodim nmantrntiun to graw Ind 111 |

were produ:ing an urange pimnt._ All were able to hydrnlyzc cuai.n and

none were ubla to metnhuliza out nf the. t.mnt:y threa were ablu tu g:mr on

a simple nitrugan medium and nine raquired high sodium cnncentratim to | .' 33
grow In peptone or :I.n any other medi.um. 5.11 of thm were piment,ed al- E ‘ | -y
though none were abla to produce acid either aerobic or mrubiully from | |
glucose, #11 were abla to hydrolizate casein and none had any au:tiﬁn on .
blood or were able tn produce cuagulase (see table 34).

Twenty three atra:l.ns were isnlated and studied from the sample t.al:an

at station 1B, Tallaboa bay. All of them were oxidaze and catalaze prod-

. dcérs. All were able to metabolize glucose fermentatively, and produce

acld from mannitol and maltose, They all grew in BM medium without sea
water and all colonies produced a yellowish pigment. None had any action

on blood or lypolitic activity (aee table 35).

At station No. 2 twenty one strains vere isolated und studied Dng
out of the twenty, one was able tn metabulize glucuse femntatively a:nd
it produced acid from mannitol and maltose. Only three did not require
high sodium concentration to grow and they were all able to hydrolyze

casein {see table 38).

Twenty-three strains were isolated from station 2A, Tallaboa bay.

All were oxidase and catalase producers. All metabolized glucose
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aerobically and produced acid from mannitol, maltose and arabinose. Only

two required a high sodium concentration to grow and twelve out of the

colonies were either yellow pigment producers or orange pigmented and all |

were able to produce casein hydrolitic enzymens (see table 37).

It was possible to isolate four strains from the sample taken at
station ZBI, Tallaboa bay. Three had the ability to metabolize glucose
fermentatively as well as mamnitol and maltose. None required a high
sodium cﬁncentratinn to grow, one was yellowish and the other three were
orange pigment producexs (see table 38) .

At statinn‘.'i, Tallaboa bay, twelve strains were jisolated. Six were
able to metabolize glucose fermentatively as well as mannitol, maltose and

arabinose. None required a high sodium concentration to grow and they

were all orange pigment producers. Nome had any effect on blood, lypolitic

activity, coagulase prnductiﬁn and none were able to hydrolyze casein.
None were able to grow in simple nitrogen medium (see table 39).

Twenty strains were isolated £rom station 3A, Tallaboa bay. All of
them were oxidase and catalase producers. All grew in simple nitrogen
medium and none required high sodium concentration to grow. All metabol-
ized glucose fermentatively as well as maanitol. Acid was produced from
'maltﬁse and xylose by oxidative pathways. All were able to reduce nitrates
to nifrites and all produced a magenta pigment. None had any activity on
blood, produced coagulase or had any lypolitic activity; none was able to
produce coagulase and none hydrolyzed casein (see talie 40).

From the sample taken at statfon 3B, Tallaboa bay, fourteen strains

were isolatesd, All were oxidase and catalase producers and none were able

to grow in a simple nitrogen medium. No activity on the different carbo-

—_—— pr— =t . -
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hydrates tested was shown and none required a high sodium.cﬁncéntratiun tn
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grow. All cnlunieu were oraage pigmented and all were.ahle tu'hydrulr:e
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(ﬁea tlbla 41}.
It 1s 1uteraating tu note hara that 1t'was mot pusaihla tu ilnlntn
grm pauiti.ve nacc:l. frun any uther samples taken at any nthar ntatinn at

Tallaboa bay. Wl

a?%_ As published in other reportg (1) the formation of loose or compact
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clusters showed considerable variation on different media and tetrads were
formed by many ;trnins which otherwise grew as irregular clusters. We
consequently decided not to consider the genus Sarcina until more bioche-

v mical and physiological data could be obtained from the strains under

study because it wuﬁld.have been possible to confuse the true packet for-
mers with some of the tetrad-forming microcecci. Following this consider-
ation, those organisms which grew as tetrads were placed in the genus Micro-
coccus,

Also is interesting the fact that no Staphylococcus sp. was isolated
from any of the samples taken.

The percentage distribution of characteristics among 155 cultures of
1ﬁiﬁrncucci isolated from the benthos in tropical seas differs sharply with
the reports of other investigators who studied strains isolated from tem-
perate seas (40). While Anderson found 97.5% out of his 205 isolates to
be producers of acid from glucose, we found a 497 average. He found that
;b* 90% of his strains were fermentative in contrast with 100% in our findings.

e We were not able to isolate strains with oxidative activity on glucose.
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casein, . Hnne had lny nctivity on blnud, prnduned cungulase, Bﬂlﬂtinluﬂ,:gﬁﬁﬂf?;_”i_;
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He reported that 53% ouf of his 90% of fermentative were able to produce a
clot in litmus milk while our isoltates were not. In the northern seas series
37% produced acid from mannitoel; in our series 1007 out of the 76 glucose
fermenters produced acid frnmnmanﬁiﬁul, 69.7% by an oxidative pathﬂﬁy'and

30.3% by a fermentative one. None of the 76 glucose fermenters metabolized

galactose while the isolates from the northern sea turned it acid or alkaline;f.

84 .27 out of 76 isolates which were glucose fermenters, were able to hydrolize
gelatine. The 15.87% gelatine negative were all 1007 mannitol oxidative and
none was able to produce lypolitic enzymes under the conditions tested; again
in contrast with the findings of Anderson et al. from the temperate sea series.
All gelatine negative strains from our isolates were also unable to show
Iypnlitlc activity and 337 did not grow in a simple nitrogen medium.

79 isclates, or 51i%, from the total strains under study did not frnduce acid
froem glucose, neither pruduned a clot in litmus milk, nor showed lypolitic )
activity. None hydrolyzed gelatin and all (1107) hydrolyzed casein. Only 2
(2.6%) were able to grow in & sinple nitrogen medium (For a summary of these
results, see Table 41-A).

There were sixteen Etﬁticns located at Mavaguez bay { See map Mayaguez
bay station location). Station 1C,2C,3C and 4C were sampled for chemical and
physical determinations only. All others were sampled for bacteriological
isolation also. The D0 concentration at the bottom was rather low, with
readings of 2.5 ppm at the Yaguez river mouth and between 3.6 to 3.7 ppm
following the transect of stations 1A, 1B, 1C, 24, 2B, 2C. Although there were
very few determinations made they do not differ from chemical and physical
determinations made at superficial waters of the bay by several investigators,

some reporting readings as low as 0.00 ppm im stations located very near the
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area from which we sampled (25). The pH exhibited readings as. high g8s 8.25 -
with a low of 7.60 at the bottom, none exceeding tha maximm a minimm per- %
| | St O N
mitted by law at that: t:l.me The tntal alkali.nity expanded frum a h:lgh nf *;',3* Y
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— wriatinns frnm 1 87mqf 1 tn 1 36meqf 1 fnr the fnmr i z 321 meq i e
to 1 #8maq/ 1 fﬂr the latter The tmpera.ture of the water at the huttm flﬁé- _" B

tuated between a high of 29°C to a low of 26°C. Salinity was recorded from

'36.108 S%o to 30.620 S%o, all samples obtained as usual, from the bottom.
' Pl:u:phatea &g mg Pﬂ;,-Pfl were never h13her than 0. 75 ; phenola were negative | |

- and nitrateu showed a maxime at 2,20 and a minima at 0.40 mgfl (See tables

No. 42, 43, 44) | | o R O
No Pseudomonas group I were isolated from station I. Pseudomonas gmup | |
II-III and IV grew out of this sample. Of the seven strains studied, two
did not grow at a higli;ér temperature (above 37°C) Five failed to grw in
média with low concentrations of sodiim and none exhibited plgment production.
Three were seﬁsitive to pencillin 2 u and four were semsitive to terramycin
10 meg.; the absolute sodium requirement for growth not being reported in pre-
vious publications and the antibiotic sengity being in contrast with what .
has been previously stated. The same can be said for the effect of temperature
en the inhibition of growth (5,7)(See Table 46). |
At station 1A, eight strains were studied. One was not pos.sible tu 3
fidentify; one showed a glucose oxidative reaction, seven were flagellated,
six failed to grow in media with low concentrations of sodium and one failed
to grow at 37°C. No Vibrio sp., no Paracolon group was preseant in this

specimen. They all belonged to Psedomonas group II-III-IV (see Table 47).
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Eight strains were Lsolated from the core taken at station 1B, Mayaguez

bay. All were motile, two split urea, four failed to grow in medium with

low sodium concentration and the other four showed a very weak growth. All _,;;

grew at 37°C and all were penicillin resistant. All were classifi;d as
group IT - III and IV, One determined to be & Pseudomonas sp. for aeveral1 iH
reasons did not fit in the sequences known and was not classified (see
table No. 4§

Eight strains were isolated at station 2A., Six showed an oxidative
metabolism of glucose, all wﬁre flagellated and two showed a wesak urease
production, Two failed to grow in low sodium concentrations and all grew
well at 42°C., Two were sensitive to penicillin 2 u and five were sensitive
to terramycin 10 mcg., All were clasgified as Pseudomonas II - III and IV
(see table No. 49 |

Station 2B prn&ﬁced six strains of Gram negative motile bacilli ﬁhich.

were a2ll none pigmented., Three failed to split the urea and one deing so

~in a very weak fashion, Three did not grow in medium with low sodium con-

centrations and all grew well at 42°C., Three were sensitive to penicillin
2 u and four were sensitive to terramycin 10 mcg. All were classified as
pseudomonas group II -~ III - or IV {(see table No. 54

Eight strains were studied from station number 3. One was not motile
amd five fermented glucose, sucrese and manenitol with gas. Only one grew
in Marine agar plus 30% skim milk and six failed to grow in medivm with
low sodium concentrations, One failed to grow at 37°C, two were penlcillin
sensitive and four were terramycin sensitive (10 mcg). They were clas-

sified as Pseudomonas group I1 - IV and Aerobacter sp. mo Pseudomonas

group I and III or Vibrio sp. was isclated from this sample (see table No. 57
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Five out of the.eight strains studied from station 3A, Mayaguez hay;' :
}{; _'1._ fermented glucose'with gas and sucrose without gas production. Ouly ﬂng ,  

5f§ﬁ!:s__ showed urease prnductinn and seven failed to grnw-withnut high sudtum ﬁ;;ﬂ't’

ﬁﬁl{ff;if- | cnncentratinn in the medium., All grew'at 42'6 and none was senaittve tufﬂfgf_ﬂh'

group II and I? and Aarnba:ter BP. (saa tlbla Hn. 22
Frum:ntatinn_3ﬂ, eight strains werae sfudied. All colonies were ;Esﬁt
mucoid. and motile; one render thé media.uithlﬁarbdhydratas alkaline,.fiv;:E:I
failed to grow in media with low sodium concentrations and all, except
two, were Penicillin 2 u, Terramycin 10 mcg and 0/129 resistant., All
strains were classified ei_thef as I_’aeudmnaQ group Il - IITI or IV or
Aerobacter sp. (see table No. 53
From the eight straine studied from station 4, Mayaguez bay, it was
found that all were motile exhibiting urease production, none growing in
mﬁdi& with low sodium concentration; all grew at 25°C, 37°C and 42°C,
three were penicillin resistant 2 u and terramycin resistant 10 mcg.
They were classifled as Pseudomonas group IV (see table No. 54
Four out of eight isolates studied from station 4A sample, fermented
glucose and sucrose with the prnduc;ian_uf gas, Four failed to produce
urease, three falled to grow in media with low sodium concentration, all
grew at 25°C, 37°C and 42°C, two were penicillin resistant 2 u, and one
was terramyclin resistant 10 mcg, They were classified as Pseudomonas
group II and III and four as Aerobacter sp. (see table No. 55
Station 4B, Mayaguez bay, showed eight strains under study. Three
of them rendered glucose, lactose, sucrose and maanitol alkaline. None

had urease, while seven failed to grow with low sodium concentration imn
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the media but all grug%pg,wgll at 25°C, 37°C and 42°C. Twﬂ*wefe penicillin
and one was terramycin resistant. All were classified either as Pseudomonas
group II - IXT and IV (see table No. 56)

Rinclin Coast watexr samples showed 5.7 p.p.m. of D.0., a pH of 8.20, a
total alkalinity of 1.92, 26°temperature and a total C0, of 1.82 meq/1
with CO2 being 1.63 meq/l. No nitrates, phosphate or phenol were found.
(see table 57)

Elght strains were isolated from station 1, Rinchn Coast, six fermented
glucose with gas production, one turned glucose, lactose and sucrose alkaline,
one failed to grow in Marine agar plus 307 skim milk, was oxidase negative

urease megative and was classified as Alkaligenes sp. Six were polarly

‘flagellated, one was amphitrichous. All except two were penicillin resistant

and one was terramycin resistant. All grew well at 25°C, 37°C and 45°C.
They were clasgified as Aeromonas sp. Alkaligenas sp. and one as Pseudomonas-
grouo III (see table No. 58).

Station two at Rincbn Coast showed 8 strains under study whose characte-
ristics were as follows: all were motile with polar flagella, two produced
pigment and grew in Paton's media. They all failed to show urease activity,

four failed to grow in media with a low sodium concentration and all grew

well at 25°C, 37°C and 45°C. One was pennicillin sensitive 2 u and three

were terramycin sensitive 10meg. They were classified as Pseudomonas group
I - IT - IV (see table No. 59).

Table No. 60 shows the general Gram negative species distribution isclated
by station and area. It is possible to see that on Rimcdn Coast statiom 1
Pseudomonas group III was the only isolate from the sample. Achromobacter-
Alkaligenes sps. and Aercbacter sp. tended to predominate.

In station No. 2, the four groups of Pseudomonas were present.

. er et g o —m - -
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Mayaguez bay presents the peculiar situation that no Pseudomonas type

I could be isolated. There were Flavobacteria sp. in stations 1 and 2
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..-ﬁ-c Pseudnmas BP. grnup I and IV could not be isolated. Flavuha;:;erium
'_and aeromonas were praaent unly in stations 3 to 3C and tﬁare wﬁﬁ”ilaﬁ'i” |
great abundance of ?ibrin SP. as unly Vibrio sp. cnuld be isnlated Ihis
- gsituation tended tn dupli:ate in relation with other species 1ualatad frmn ."_ -a‘ﬁ
various stations in Tallaboa bay as is the case of station 1-B where only o B
Pseudomonas group I&Iwas found, station 2-B where only Pseudomonas type
”:¥ LI were isolated, although it iis clear that the number of isclates is
too low for drawing—definite conclusions, station 20-1 where no Pseudo-
monas, Vibrio, Aernb#éter o Enteric was possible to isolate, ata;EPq 3-A
where only Flavobacteria sp. was identified and station 4-A where also
Flavobacteria was the only isolate. In a very tentative form we could
think that it seems that very great selective forces have been applied to
that environment with the result of large benthic bacterial communities
made up by one or two spe:iea._.It is worth noticing that no Vibrio sp;
no Enterubactet-Cnlifufm group ﬁas isolated from the specimens tﬁken.ﬁt
iHayaéueﬁ bay or Rincén Coast. ..
More interesting is the surprising fact that no micrococei grew out
. of any sawmple takeﬁ at Mayaguez Bay or Rinctn Coast., It is necessary tn.
s do more ecological research in the three areas before anyone can put forth

a definite explanation of this fact.
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The.requirementffnr gea water, or in other words of high concentration
of sodfum, in the medium was not reported in preceding papers. 1In table
No.61 can be seen that the Pseudomonas group III and IV, Aeromonas sp.

and Vibrio sp. isolated from the benthos of coastal areas of Puerto Rico

have shown an absolute requirement for the addition of high concentrations

of salt to the medium, It has been reported alsoc that Pseudomonas, lsolated
from temperate seas failed to grow at 37°C, they belonged to group IIL and
1V, and the same happened with the genus Vibrio. In our series both grew
well at 37°C, fact that we confirmed many times through our studies, In
the same table we are reporting data in relation with growth in skim milk,

citrate activity, urease production, and growth at 25°C, 3I7"C and 45°C.

Also can be seen that the Flavobacterim sp. of marine origin Ffailed to

grow at 37°C and 42°C,

Flagellar ﬁhaf;nteriatica were confirmed by the use of the electron
microscope (Hitachi Perkin Elmer HU-11) and some abnormalities observed
through the light microscope were also confirmed by the electron micros-
copy photography (see: Electrom microphotographs of strains lisclated from
the benthos of tropical seas).

In relation to the media recommended for primary isclation in which
peptone broth should be used, we recommend the use of aged sea water, fol-
lowing the procedure of Zobell (20), because many strains failed to grow
in media ;ithnut'high salt concentrations.

The Kirsh-Bauer method (41) was followed for the sensitivity test,
The Muelle Hinton media should be replaced by-mhrine agar since several
of the strains tested did not grow on the former media. Consegquently our

interpretation of the tests as reported do not correspond with the




Kirsh-Bauexr interpretation. Several 1nvestigatnru have tested sennittvity

to penilciilin By'uaing-z 5'u discs.. In the preaent repurt we used diacs ;5;4 i

with 2 u of penicilltn.h HE cunsidered as sensittve to penicillin.nnly

¥ g 5'

thoae ntrains which failed tu grnw“mmking an inhibitiun halu uf 25 tn
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I; is impnrtﬁ;#'tﬁmadd fh;tlaffef_ﬁumpafiﬁg fﬁa diffusion nhility.ﬁfa;-J.wh
pﬁnicillin in the two media named ahuva, we found that there wﬁs a bettex
diffusion pattern for penicillin in Muller-Hinton media than in marine
/gar. | |

Finally a table to which some minor modifications have been made is -
shown in order to clarify the pattern followed for the classification of
Gram negative bacilli (see table Hﬁ.lﬁz h 2

All the above data has been presented without regard to pollutiom,
except that two kn;ﬁn polluted areas were atudigd in contrast with an ares
where no major source of pollution has been noticed or sclentifically
detected and rﬁpnrted.

Pollution studies have been carried out by several researchers on

the areas under study and its results published elsewhere (44, &45).
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Material and Methods

BACTERIOLOGICAL METHOD
GRAM NEGATIVE BACILLI

l. Primary isolation -~ Inoculate on marine agar 2216 E, Difco.

Formula-Bacto Peptone -------rmesmorerccncorcasscenceneame. 5.0 g
Bacto Yeast Extract --rw--=c-e-creccccnncncrrnan——- - 1.0 g
Ferric citrate -==---cccccma=e--- mmmm—mtmemse——w——a= .1 g
Sodium. chloride ----=eecnceccncecnccmrcenra e - 193.45 ¢
Magnesium chloride =evmecsv-mcavudicnswecnnvavesuuanen 8.8 g
Sodium sulphate -—w-cedeaccucm s dncadc s sr e ——a 3.25 g
Calcium chloride ~~=cecvearmrccnecvcnncrnecarccar 1.8 g
Potassium chloride =-wsccacucacaca. s s ————-——— 0.5 g
Sodium Bicarbonate «-wevcencocedsrccrccnncacrencnsn-" 0.16 g
Potassium Bromide --=-- - e s 2 0.08 g
Strontium chloride -~escescsuceccrnemunvcannnccncuna 0.034 g
Boric Acid ~--wecmceccdaccdncccnccccc e e caea— 0.022 g
Sodium silicate ~--«--- e it Lt Dt - 0.004 g
Sodium fluoride ~~--=rrrmmmocrrwrare— e - 0.0024g
Amonium nitrate ~eecamcceerrcanrrm e — e -—— 0.0016g
Disodium phosphate -~-r=—emcccaac v e 0.008 g
Bacto agar -~---==remmecc e e m e - ———— 15.00 g

Incubate samples at 25°C, from &8hrs to 8 days.

2. Motility

a&) Inoculate in semisolid Edwards media.

Health:

"Enterbhacteriaceae, Biochemical Metheds for group differentiation®

by W.H. Ewing, Center for Disease Control, Atlanta, Ga.

Formula-Motility medium

Beef EXLIract ~———mccomcecmc e rcmcc s e sara s ————— 3 g
PeptOng =eme--eccccmmcacccccccesmcecemer——r————————— 10 g
Sodium chloride -=---ccmccmecacnunemmccccanacaen. 5¢
AQAr --mmeomncm e e e e ———————— 4 g
Distilled HID rrommrosssmssdemssssbsbsstonmeemcn 1000 ml.

pH 7.4 Sterile 121°C, 15 min.

Formula of U.S5. Department of

Stab the specimen into the top of the media column to a depth of about 5mm.

ETREE BCY L Lok T S L T
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b) Inoculate in marine broth and incubate 24hr. at 25°C
Prepare hanging drop and ubserva mntility undexr microscope using high
dry lens 40X and ncular 1ux | | N

Gram Stain. (Bacto Gram Stain by Difcu) b

Loopfulls of specimen from marine hrnth.medium.are ﬁlaced on a glass slidalgiiji
and allowed to air dry. Heat-fix through a low flama_avniding over haating.j |
Allow to cool then flood with gram crystal viulét stain for ope minute.

Wash. Rinse. Add bacto gram Iodine one minute. 'ﬁash. Flood off ax:ﬁsa

water with Bactn;gram.deculnrizer until solvent runs colorlessly ffnm the

slide. Wash. Flood with bacto gram safranine one minute. Wash. lBlut-with
paper and allow to dry. Use oil inmersionm.

Morphology.
Observe gram.stain with ocular 10X WF-24 and oil immersion lens A 355191

(Leitz microscope)..

Cnlnqy appearance,

Inoculate marine agar from a pure culture. Incubate at 25°C for 48hr. Observe

under dissecting microscope with 10X ocular, lens U.S5. Polt. 2093605 Bausch

& Lomb.

A Pigment of cnlnnz;

Inoculate marine agar from a pure culture. Incubate at 25* C for 8 days.

Pick a colony and spread it on filter paper Wahtman no. 2 Observe pigment.

Oxidative-fqzmentative test.

Difeco, certified MOF medium was used. To 100 ml of sterile basal medium

aseptically add 10ml. of 10% Seitz filtered sterile Bacto dextrose solution.
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Mix thoroughly and dispense 5ml. into sterile culture tubes. Inoculate

in duplicate from the growth obtained in the marine broth. Use sterile

capillary pipettes. Cover one tube with paraffin. Observe reactioms in

tubes for 10 days.

Test for carbohydrate utilization.

Prepare lactose, sucrose, and mannitol media, using MOF medium and some

concentration of carbohydrate as above. Do not cover with paraffin.

Observe daily for 10 days.

Pigment production.

Media por pigment enhancement of pseudomonas used for this purpose was that

of E.Q0. King (1959) ( 14 )

Madium A:

Bacto peptone -~-=-—- o e - e 20 2.

Glycerol CP ——----cemmmr et e e e e s 10 ml.
Mg Clp (anhyd) -reeweccrccacsncnc s r e c e e e - 1.4 g.

K2(504) (anhyd) ~eemcmccm e cccr v ne e e e . 10 g.

Aar --ccmmmdm e — .. 15 £.

Distilled water SRR R R R S B R e 1000 ml.
Medium B:

Proteose peptone #3 -==-eece- A e . ———————— 20 g.

Glycerol C.P, -roraceccnrurcescsnmn--cmsacssccere e —————— 10 ﬁl.
1 B Y ) e e 1.5 g

Mg (S04) c--mecvmmrsmercrrec e cccc e n e, e m e 1.5 .

A AT~ m e e e e e o e e ke 15 2.

Distilled water ~-wcrcccmccc s cm s rc s e m e ————-——— 1000 mi.

R o e .
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Dispense 3 ml. in 100 mm X 125 mm tubes. Sterilize l5min. -*,- 151b. and

gslant. Inoculate alﬁnta'with culturea grﬁwn in marine agar. Incubate-at

25°C for 10 days. ﬂbaem dai.].jr with and without ultraviulet 113111:

f£luorescense. ‘Use'ﬂnad's lamp Mhdium”A'will show prnduntinn uf pynﬁyanin,ti“

medium B will show fluocescein production. | - S
10. Casein Hydrolysis. | |

Use marine agar plus 30 % skim milk. Prepare and stexrilize 15 ml tubes

with marine agar. Prepare the skim milk and inspissate. Add 4.5ml. of

skim milk to each tube cnntainingIISml. of marine agar (melted and kaptr

at 42°C. Pour into a pefri dish) inoculate the plates with cultures grown

from marine broth. Incubate fnf 24, 48 and 72 hr. at 20°C.

Observe for hydrelysis and pigment.

I1. Enhancement of pigment productiom by Pseudomonas, and 2-Ketogluconic

acid Eruduétiun

Dihydrogen ammonium phosphate .......00ccvucn. R ST 1.0g
Potasglum chloxide .iscveinnsrsosssnseronrpsaennness wvicin il

Brystallipe magnesium sulfakte ...c..cocivivcncansnssenn... 0.2

Potassium or sodium gluconate :......cucevevvensrcserrsnas 2.08

DISEFITed WALaT .a..owveaves sy vaeessesmasnaeescemes HY B

Add 2ml. of 0.57% w/v of 8-hydroxyguinoline in redistilled chloroform,

allow to settle and remove. BRepeat three times. Wash with Sml. of redis-
tilled chloroform removing excess oxime. Complete to one liter with dis~
tilled water; adjust to pH 7 and dispense into tubes and sterilize.
Inoculate and incubate for 48 hr. at 25°C; observe pigment production with

U.V. light using Wood's lamp.
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"Impregnate a sheet of whatman no. 1 paper with a aatmted solution of

sl

L
I'-t

recrystallized anilina oxalate and u.pnt tha with the :ult:ttre, he.ating in

o oven at 105°C for 2-3min. -

_Red apnt:ing indicates the presence of Z-Ketuglucunic acld

12.

Flagelia deteminatinn,
Cultures grown in marine broth for 24hr. at 25°C were twice cmtrifuge&

and washed with fresh distilled water and resuspended in distilled water
to a light turbidity. Let a drop to rum to the other end of an acid
ﬁleanad glass slide. Air dry. Do not heat f£ix. Stain with flagellar
stain (leiffzom's) :fnr 8 min. Wash with strong water flow. Air dry.

Examine for flagella.

13. Antibiotic sensitivity. . s

14,

Discs impregnated with 2u of penicillin and 10 ug of tetracycline were
used. - Crystals of 0.129 were sprayed over an area of the imoculated plate.

Incubate at 25°C for 24hr, intérpret zones of inbitlon as sensitive or

resistant.

Oxidase test

a) Kovac's method: using Whatman filter paper no.l, Lz2y a 6cm. square in
a petri dish. Put 3 drops of 17 of tetrametyl-p-pheylenediamine dihyﬁrﬁ—
chloride in the center of the paper. Pick a c&lnny and smear it on Iéhe |
paper. Observe the development of a dark purple color in 5-10 sec. if.
the bacteria is oxidase positive

b) Use commexrcial test papers (Pathotex from Warner-Chilcott).

- J. . :
L 1"&1“.‘. |.--..'_- -._
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15. Urease Eruduntiun

The media used was Christensen's urea agar of the following formula:
Peptone ....... T I, | £.
RaCl . i.vocercoinnnconniiosnseccanssncsnconsvorrsnneonesss 35 g.
CGlUCOBE  .ivcveicvvernvcrerrrrvmrrnneans Wi seeEeesRsees 8

Monobasic potassium phosphate ....... PeRGEeR SRR SRRl

Phenol red .....ccc0nccevenes SN BEERLE PE TR e memcn ereae 0.012 g (6mY of
1:500 aolution)

Urel.iinsiivivisesionae resseraramaa ..“.”.”.”.”.;.“.Zﬂg
Distilled wALer ... csvveisivenassasvssrs svisverisscewes 10O ml
Adjust pH 6.8 - 6.9, filter and ~ sterilize. ﬁissnlm 15g of agar in 300 ml.
of distilled water and sterilize. Cool to 50-55°C, add 100 ml urea con-
centrate . Mix and distribute into sterile tubes. Slant the medium with

- a deep butt. |
The urea agar was inoculated with three drops of each culture and incubated

from 48 hr. to 10 days. Daily observation developing pick color confirms

the production of urease.

16. Utilization of sodium citrate and ammonium salts.

The media consisted of:

NaCl o biviasiinmiiiinimpesnre same RO RTCRSTTENPSNCS.. (- A
MgS0z ..... N R R G e s e Ol B
Amponium dibydrogensulfate .........ce..cnmpeenenessnass 1 g.
Dipotassium phosphate .....ecesevcscrccercrnenons S ——— lg.
Soditm citra&te .......c0vvesvvrenncnnnns semoen e R 8 B
Agar (washed vigorously for three ABFB Y v vewmwmminmmews ow o) B
Distilled wALET .u...vveernrncncnnnvoonnees reassersrsses 1000 ml.



31

.--l-—""I|

Add 40 ml. of 1:500 brom thymol blue indicatﬁr.

Sterilize at 12]1°C fnr 15 min am:l slant to obtain 1 inch butt and 1 5 :tnch i |

tag,nlmt Inoculata the slanta w-].t:h 3 ro 4 drcnps nf the cultu:r:a grm 111

-1, vl
1-1; ‘:‘

[ T __i
:-* .--..- :..

' F AR ]
v Py

reaction from (green to dark blua) - E | :

17. Growth at 257 37°and 42°C

Determine growth at different temparatures by inoculating marine agar -
plates with pure cultures and incubate at said temperatures for 72 hr.

Record results as growth or no growth.

Y  roe

mn:r:ina brnth Incnbate :Ermn &3 hr. . tn 10 days and nbnem :Enr pnsitiva 7 .;_
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GRAM POSITIVE COCCI
MARINE MICROCOCCI

Isolation of organisms
Organisms were isolated by spreading from an inoculum (taken from the bentho's

sample core) onto the surface of previﬁualy dried agar plates, and incubated
at 25°C for 7 to 14 days. Figgerent colonies were selected from each plate,
according to size, color and morphology.

The medium used for primary isolation and selectfon was one we designed as

B.M. media consisting of the following ingredients.

Peptone (D1fco) .t.vvivinncnncvnnnnsns 2.5 g
Yeast extract (Difco) ..... resssvess 2.5 g
FEPO4 P F 2 p s e ﬁI'iiliI'lll-'ill--l-il 0.’1 g

Agar (Difco) .. 15.0 ¢
"Aged” sea waAter ...........iivenn. 750 ml
Distilled water ......vvevcicvvvanes 250 ml

PH adjusted to 7.5 after sterilization at 15 1b/inZ for 14 min.

Characterization of isolates.

General procedure:

The B.M. media was used for the growth and maintenance of all cultures

except that the agar was omitted and sterilization conditions altered in

different ways. The agar and other specific ingredients were added when

necessary.

T e : Frn . G YO T o e by
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Cram reaction

"|l

Cultures grown on B.M. agar for 48 hr. were stained by Gram's mathnd ualng

"Difco' reagents nnnsisting of gram.crystal violet; gram.indin:, gram.da- R

3 ] ﬂ --I- -- l-' 3
LG "."j;"j e
o

colorizer and gram.aafranina Urganisms were dbserved for ataining'uatng_JT

-E

a leits microscope with 100 X 0il immersion nbjective and 10 X ucular.'
Oxidase reactinn-. | N
Using a mndifiad_Khﬁﬁd mathod, ; étrip of Whatman no. 1 filter pnﬁar-uas.
impregnated with a 1% (w/v) solution of tetramethyl-p~phenylenedlamine

dihydrochloride (Eastman). Pick a colony and scrup it the wet paper. A

Lpuaitiva oxidase reaction is recorded whenever a dark purple color appears

within 5-10 -sec.

The Patho-tec strip paper was used for comparison with the Xovac's method.
This is a commercial strip paper made by Warner Chilcott Co., Laboratories. .
The colony is picked and scrubbed onto the paper strip. Those turning dark
purple within 5-10 sec. were recorded as positive. A control of Pseudomonas
sp. and E. coli were used for oxidase positive and oxidase negative organisms,
respectively.

Catalase reaction

Allow 0.5 ml, of 3% (w/v) solution (prepared from 307 hydrogen peroxide
gsolution) to fall on the surface growth of the organism growing on slants

of B.M. agar and observe for 07 release. Uninoculated slants and a culture
of Staphilocococcus sp. and Streptococcus sp. were used for control purposes.

Growth in a simple nitrogen medium.

To determine which cultures were able to grow in a much simpler medium, the
following was inoculated with all cultures:

Glucose ...... tevreconmnesennnasrses 2.0 g

Sodium citrate .....cecewccccossss 1.0 g
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| - Sodjium succinate ...........i0p0.... 1.0 g

Sodium gluconate ........cevvveuvews 1.0 g

mnim a‘nEtatE I'II.I"-I.I-IIII-."-I- 1‘0 g

Potassium nitrate .......c0cves. +ee 1.0 g

"Aged” sea water .........eccven.. .750.0 ml

Distilled water ...........cevuue.. 250.0 ml
Adjust pH to 7.5 and sterilize by steaming for 20-30 min. on 3 consecutive
days.
Trapsfer cultures from B.M. fluid media to the above medium and i{ncubate at
25°C for 14 days. Turbidity indicates that the medium is suitable for
" growth. If only slight turbidity is observed after 14 days, transfer the
culture to another tube of the same medfum and again incubate for 14 days.
If siight turbidity\gppears, the orgapism was cataloged as growing in the
medium.

7. Motility and cell morphology

Use a conventional microscope (Bausch and Lomb) with a 10X W.P. 22 ocular

and a 40X objective.

The hanging drop technique was used to determine motility.

8. Oxidative and fermentative metabolism of glucose.

Investigate all cultures for the ability to produce acid from glucose, both

aercbic and anaercbically. Hugh & Leifson's ( ¢ ) medium can not be
usea. With the ability to acidify glucose, we encountered many difficulties
and had to use 5 different kinds of media:

1} BM liquid media ...............; 1,000 ml

GlUCO9e ,ivunvesconosnssnsenoss . 0.5 7
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PH .'."l-.-'-"-'.I'I'.I.;..-.-I-l'illil.l'...' 7.5

BTy SR TR O hggaga,,pbfiﬂ£=ﬂﬁp{;j@ﬁ§;§.
Twu tubea nf the mediamwure innculated-with tha Same cnlture, one haing =
raactinn, the other tuba remained unchanged. It was assuwmed thnt.nnmuthing .
was reacting with the paraffin oil. |
We prepared four other media, eliminating ingredients-in.n trial and error

fashion. .

- The other media were prepared as follows:

2) BM broth without peptone ....... 1,000 ml
‘Ammnﬁium.nitrﬁfe T TN, T 4
GlUCO8E  +evrurerennnernnarnnnaenns 0.5
.&gar (Difcu)..;..;.;;............... 0;25‘1
Phenol red .....civiveccccneccnnesa. GOO15 %

3)_BM broth without pepteone and yeast extract...l,00 ml
Ammonium nitrate ......c.00..... 0.25 g
Glucose ....vvevensrnavrennscnes 0.5 %

AZAT (DifCO) vevevrevevvnennerne 0.25%
Phenol red .....icie000000u0e0e0-.. 0.015%

4) BM broth without yeast extract... 1,000 ml

Glucose ...coececevervorssoscensese 0.5%

Agar (Difﬂﬂ) & B a gy w N Yy 0-251'

Phenol Yed ....eiesaivunsnsinsass sanas 0D.001I5%
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 covered with paraffin Tha tﬁbe cnvered*with paraffin nil shuuad an aeid
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) BMbroth il iiiiienancainrnnnennons 1,000 mi
Gl“ﬂﬂ& 'I-III'-I_IIl-I-iII-I-IIIlIiI- iiiii " » 0-51
Phemol red ..oooevviiniiiiiiiiiiis ou00152 ol
Inall these media we inoculated two tubes with the same culture, ome aarnbi;
cally and the other anaerobically. We arrived at the conclusion that the

ingredfent reacting with the paraffin oil was the agar and was acting ag a

reducing agent.

9.Utilization of mannitol, maltose, arabinoge, galactose and xylose.

Use the following medium:
BM broth .....cveneiinennncncnnnernnenns 1, 000ml
The corresponding sugar ............ srvenes O.5%
Phenol red ..i.iuivinnnvseecnnnecnonenenn. 0.0015%
Incubate cultures béfh aercbic and anaerobically. Examine daliy for acid i
production.
10¥itrate reduction
Prepare media as follows:
BM BROtR: uiicisiniiiinmnneoeras sersvaes 1,000ml
Potassium nitrate R R 0.5%
PH adjusted to 8.4
Inoculate and incubate for 7 to 14 days before testing for nitrate reduction.
Prepare the following solution:
8g Sulphanilic acid and 6g Dimethyl-naphtylamine per liter of SN acetic acid
Add 0.5 ml 6f the above solution to each culture tube. Positive redpction

of nitrates to nitrites is recorded when a deepred or pink color develop.

Faint development of color is recorded as negative. Use a Durham tube in

each tube of nitrate media to determine the ability of the organism to reduce

nitrate to a gaseous end product.
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Action in Lituiua milk

The medium comnsisted of 107 (w[v) solution of skimd litmus milk pcwder

.(Dift:n) in distilled water. | Sterﬂize by ateaming fnr 20-30 lnin nn -thf%'; *‘w;;:*;%
c:nnmcut:lve da;-,ra. The. innculatad p:e.d f.a-. was ke.pt fnr 7 days and the a:l:gim':%' F“’%
nn milk rer.:urded ;:ﬁﬁ changa.?k;;;ﬁl;tim, digeutinn peptnnizatinn; at;;fz 'y _f’_ EH%

11. ﬁglﬂtin hﬂrulzuia L L T | _. f ‘ ;

The medium used fur thiﬂ test :anaiatad of: | F

BM broth 1,000 ml .
Agar (Difco) (w/'v) PO SO = 1.51 o $
Aelatin (Difco) (w/v) .cecvcnvana. casasnvses 0.8% %
¥inal pH a8 fier sterilization ......svseves 7.3 :

Incculate petri dishes which containing 15 ml of the above media incubate

from 3.5 days at 25°C. Flood the growth on the paltea with a solution of

mercuric chloride in HCl. (Hg 012,,' 15g; conc HClL, 20ml; distilled water, -

100ml) A precipitate is observed where the gelatin is not hydrnlized. A

clear zone around the colonies appear when the gelatin had been hydrolized.

12. Sgarch_jlidrnlysis:

Replace the gelatin by starch 0.5%4 (w/v) in the medium prepared for ga-latin

hydrolysis. Inoculate, incubate for- the same period at the same teﬁperature

as for gelatin hydrolysis.

Flood the plate with a 1:10 dilution of gram's iodiane solution. Stahr;h

hydrolysis is present when colonies are surrounded by a clear zone.

13. Casein hydrolysis:
¥or this medium a.lﬂ‘n skimmed milk snlutiun_ (Difco) was used as a source of
Follows:
a) Skimmed milk (Difco) ...... ceessassr. 100g
Distilled water ...c¢scce-- eossessss 1,000ml 4
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) : Sterilize by steaming for 20-30 min. on three consecutive days.

b) BM 88aT ....ivieiieiiivieieinn.... 1,000ml.

" g .

%ﬁf: | - Dispense the agar in 15ml portions in tubes and sterilize hy‘autqclaving

F’ | 'Befnre using the medium add 1.5ml of skimmed milk to each 15m]l of BM agar -

(melted and cooled to 42°C) and dispense into petri dishes. A smooth
casein suspension is obtained when the agar mixture solidified.
Inoculate cultures on to the plates, incubate at Toom temperature (25°C)
and examine at intervals for up to 14 days. Casein hydrolysisz is congi-
dered positive by elearing of the medium around the bacterial growth.

r 14. Lypolisis: | |
Fresh dairy cream was used as the source of fat. Sterilize fresh dairy

. tream at 151b/15min.
To BM agar, in 15ml tubes melted and cooled to 42°C, was added ;.5m1 of
Sterile cream, mixed and poured onto petri dishes. Inoculate cultures onto
the medivm and incubate in day-light for 14 days.
Scrape the bacterial growth from the surface of the agar and flood with a
saturated solution of aqueous copper sulfate. ILet it stand for 15-20 min.
Pour the excess off. Ap intense blue stain under the bacterial growth 1is

taken as lypolisis.

15, Pigment

Scratch on the surface of a Whatman no.l filter paper growth from strains
which were grown for 14 days in daylight at 25°C on the cream agar described
. above. Examine for pigments in daylight.

Pigmentation was recorded as yellow, orange, magenta, etc.
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16. Coagulase test

et
-

- PR B T 0 . i
ng e iR | 2
el aou o Perform coagulase test as

.
L

17.

18.

19,

!

Inocuylate all strains on both 2ml of B.M. broth and 2ml. typticase soy

broth (Difco) and incubated fm.f 7-10 days at 25°C. . . - -,';.-".{;"*-'_5-_ '

=

follows:

Bacto cméulﬁaa plam i '-j". . ..- . .ﬁ,Sml -

Bacterial growth from med {um ..'..I.'.'.. .D.Sm].
Incubate the tubes at 37°C for 3 hr. observe for coagulation every 15amin.
Keep innuhai:ad m:-night: and interpret &ftef 18 hr. Use controls for
:mg_ﬁlan positive and negatiw organisms by using Staphilncuncﬁu imuu
cnﬁgulase' poaltive aﬁd Staphilococcus epidermidis coagulase negative.
Hemolysis: |
Inoculate every strain on blood agar platau ueing trypticase soy agar as
base and 7.5 defibrinated sheep blood. Incubate for 48 hr. at 25°C. Inter-
pret as hemolysis aclear zone around the colonies. Use a cultupe of bgtn )
hemplytic streptocococcus and a gamma hemolytic streptococcus as positive
and negative controls. The BM medium cannot be used because the high content

of sa-lt hemolizes the blood.

Growth in peptone broth

Prepare 1% peptone broth and dispense 2ml in tubes. Sterilize by auto-
claving at 1515/15min. Inoculate onto the broth and incubate from 7 to
14 days at 25°C. |

Growth in B.M. broth

Inoculate tubes with B.M. broth and incubate from 7 to 14 days at 25°C.

Prepare the medium as follows:

Peptone (Difco) ....coverccnnnccenes 2.358
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Yeast extract (Difco) cevvvvveve.... 2.5g

Fe PO,

-'-l'-.‘l'l'lll--ll-'l'i'lI.ll-li-iII 0'15

"Aged™ sea water ................. 750 wl

Distilled water ......occcvmen... 250 mnl

Adjust to pH 7.5 after sterilization at 151b/15min.

h
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=2 SEA WATER
CHEMICAL DETERMINATIONS
MATERTJAL, METHODS AND REAGENTS

For water sample collection a Kemmerer-type ﬂampler.recmnmendad for samples
collected from depths grater than 150 cm. was ugsed . A valve release was
used so th;t only when the sampler reached the bottom was a ape-:i.meg taken.
This sampler permits a threefold displacement of the bottle capacity to
assure a proper sample collection. It was made of brass, bronze and nickel,
plated, with a cylindrical body and cover joined by an airtight thread.
The cottles used were made of glass or polyethylene and were cleaned with
acid, rinse with distilled water and dried.
1. Dissolved Oxygen
Dissolved oxygen was determined by the use of a Hydrolab (R)
apparatus made by ARA of Austin , Texas. The equipment was provi-
ded with a DO sensor. DO compensator and thermistor. It was cali-
brated once a week by reading in sea water and comparing with re-
sults of D0 determinations made by the method recommnended by
Strickland and Parsons{ 42 )

2. Temperature

Temperature determinations were simultanecusly taken by using the
Hydrolab equipment which was provided with a separate temperature
gsensor. It was calibrated once a week by taking readings in sea
water at different temperatures controlled by a certified laboratory

thermometer.
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Both probes were attached to the Kemmerer-type sampler used for the collection

of liquid samples at the bottom so when the water specimen was taken simy]-

taneocus measurements of DO and temperature were recorded.

3.

Salinity
For salinity determinations the Hytech Model 6220 (R) salinometer

made by GM manufactures ﬁf Ia Jolla, Calif. was used. Salinity was
obtained from standard tables by calculating from chlorinity values.
The tables were obtained with the apparatus.

oh _

The pH of each sample was measured by & glass electrode and a Beckman
Model G.S. pH meter. It was measured at laboratory temperature and
pressure and the PH of the sea water "insitu" was derived by calen-

tions involving the temperature and pressure of the sample when taken.

The pH and the temperature of the solution is recorded if the sample .

was initially at & temperature of £C°when taken at a depth of “g"
meter, ii:a ¢correct pH, in situ, is given by the expression: plHs=

PHn - a(t-tm). The pressure variation is negligible for samples taken
above 500m, and is given in a table for temperature correction for

PH measurements.

Total Al_icalinitz

The total alkalinity determination was measured by mixing 100 ml of
the sea water sample with 25 mi of 0.0l00 N hydrochloric acid. The
PH of this solution is measured. -The standard acid in excess of that
required to titrate the sample to the carbon dioxide inFflexian point
is computed from a knowledge of this pH and an empirical factor. This
excess acid is the subtrated from 2.5 milliequivalents per liter

(the amount initially added by 25ml. of 0.0l N acid) and the total

alkalinity of the sample is thus evaluated.
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Carbonate Alkalinity

The calculation of the Carbonate alkalinity was made by su'btra.ct::l’.ng

A from the total alkalinity where A is given in milliequinlents/ | s ke

R L § e T

1iter. A is found in standard tables ( 42 ) when salinity or
chlorinity is known.
Toral GO '

For total C0y comtent the carbonate alkalinity times Pp in millimoles/

liter will give the total CO9. The Fp factor is found in standard

tables when pHs (d) , temperature and salinity or chlorinily are known.
Phosphate

Phosphate determination depend upon the reaction of orthophosphate

with an acidified molybdate solution to form a phosphomoiybdate hetero-
poly acid. It is reduced to phosphomolybdenum blue with stammous -
chloride. The product obeys Beer's law under suitable conditions, wup

te 90ug PO, ~ P/Liter, (Deniges Method). The glassware shnnld;e

cleaned and reserved only for phosphate determimations. A <calibration
curve is made by preparing several dilute phosphatessolutions such

that each contains .25ug-of PO; - P/liter multiplied by the dilution

factor.

. Filter the sample, using a .5u membrance filter; add Zml of a mixture

of ammonium molybdate-sulfuric acid to a 100ml sample. Mix thoroughly.
Record time and temperature. Make a turbidity blank, compare with
distilled water at 705 mu. three minutes later add .2ml of a2 dilute
stannous chloride solution while swirling. Measure and record the

maximm absorbance. Make a reagent blank with filtered sea water.

o a a e Bl . am e ——
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Subtract the.absnéﬁﬁnce due the turbidity and due to the reagent
blank. The concentration of the unknown sample maybe obtaived by
reference to the calibratinn curve.

The staonous chloride solution is prepared by d;asnlving 4.3g of
SnCls . 4Hy0 in 10 ml of concentrated (12M, 37Z, SP gr. 1.19) E
hydrochloric acid and dilute in 100 ml of cold beiled out distilied
water. Dilute 5 ml of that solution to 25 ml with 5% (w/v) HC1, |
prepared with beiled-out distilled water.

Nitrate

As for nitrates determipnation no complete satisfactory method in sea

water 1s presently available. However there is a simple method that

is rapid, generally free of interferences, and is free of most of the

difficulties inherent in other methods. The method consists in adding_

an equal volume of sulfuric acid to a solution which contains both

nitrate and chloride and measuring the development of strong intensitcy

band at 230 mu. At this wave-length, Beer's law is obyed up to 3mg

In each of 150 X 20mm stopered test tubes, pipet 10.0ml of sample

to one portion add O0.lml of hydraéine sulfate solution (dissowve 2g

of N H, . Hy S04 in 100 ml of distilled water). Add 10ml of concen-

trated sulfuric acid to each test tube. (H2S0z4 reagent grade, 98%, =p.

gr 1.84). Cool in running water. Put the contents into S5cm cells:

measure the absorbance of each at 230mu. Make a nitrate solution by

dissolving 0.10lg of KNOq in distilled water and dilute to a liter.

Dissolve X ml of standard nitrate solution previously diluted 1 to 10.

. R
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Each sample will contain X. l4ug N/liter. Plot absorbance against

-u concentration. The concentration of an unknown sample may be

.,
Tk -
B L5 P

determined from the calibration plnt;

10- Phenol

Phenol determinat:.[nns. were made by the chlurafnﬁ ST -
methnd in which the steam-distillable phenols react with 4-aminocanti-
pyrine at a pH nf 10.0 + .2 in the presence .of potassium ferricyanide
to form a colored antipyrine dye. This dye is extracted from aquecus
solution with chlnrufurﬁ and the absorbance is measured at 460 mu.
The concentration of phenolic compounds is expraesed as ug/l of

b - phenol. This method covers the phenol concentration range of 0.0

to 1,000ug/l with a sensitivity of Iug/l. ( 44).

L o,
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Table No. 10 Biochemical and morphological

characteristics of Gram negative baclili at
Tallaboa bay. Stationm 1 -

Strain No. 1 2 4"5 E r' 5' F -l I_r |
Morphology ?{ 33 . m ]
Motility ++‘+‘i‘++ +]. ¢ | il
Gram Stain j=~{—j—|—|—|—]— 1= lt'l'_l
Colony appearance E ?n' T’g E ip t'i': E: E
Pigment I I S St D S S e '
Oxidative Glucose bl st e St Pl Bl Mt e | o -
Ferm. Glucose — ==
Lactosa —'|"' -
Sucrose A it R
Mannitol L‘_‘_:__:_
Ring's Fluorescein — :T.'_
Pyocianine icgird i, SR
M.A. + 30%.8, Milk [ttt
Paton's Media i i ks
Flagellar Stain P _t_?gf_
oxidase 4 KOVacs (Fit+i—
Paper pall I ofl B
Urea L
Simmon's Citrate Bl it
Growth peptone Hs0 =i — |+
Growth marine broth i_'_+ +
, o
25 G sl ik M
Growth (37 C ==
42c |

Penicillin 22 R IR (R
nsilerramycin 10 mcg 5 S S
NLE 0/129 D

4
Tentative 1.d,. 5

M.A.: marine agar plus 307 skimmed milk

0 e

o S

straight R : resistant

Str :

51 : slender Per: perithricons
Tr : translucent S : sensitive

M : mucoid Ps : pseudomonaa
P : polax Myco Mycoplana




Strain No.
Morphology

Motility -

Gram Stain

Colony appearance
Pigment
Oxidative Glucose
Ferm. Glucose
Lactose

Sucrose

Mannitol
Fluorescein

Pyocianine
M.A. + 307 8. Milk
Paton's Media

Flagellar Stain

King's

Oxidase Hovacy
Paper

Urea

Simmon's Citrate
Growth peptone H50

Growth marine broth

o
25 ¢
Growth B?QG

(42 ¢

”  Penicillin 2u
;?n§i-lferramycin 10 mcg
:1\:11:)1 0/129

Tentative 1.d.

. =56
Table No., 11 Biochemical and morphological

charvacteristics of Gram negative bacilli at
Tallahua bay. Station 1-1
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P

M.A.: marine agar plus 30% skimmed =i

Sh : s&hort : polar

St :+ stout 5 : sensitive
Gro : graysh, opaque R : resistant
Alk : &alkaline Ps : pseudomonas

Alka : alkaligenes

B e LR SRR T L T P P W R gm0 =T e T g L D gy g T T
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Table No. .12 Biochemical and morphological
characteristics of Gram negative bacilli at
‘Tallaboa bay. Station 1-A

Strain No. 41516 ] B
Mozphology 53"!5-1 I.’ﬂ"l-H L] Ll abied iy
Gram Stain " — Eﬁ“..-.“ R L
Colony appearance m-ﬁﬂﬁ 0 -...... e
Pigment EIHHHIE HERENEE |
Oxidative Glucose =.= ....- -
Perm, Glucose |M|=] I=MRI—f |~ 1 1 1 [ 1] [
Lacose [H’EIHE!!-EIIIIII

Sucrose | MIHWH- .-..-.
King's Fluorescein i I-==.....-.
e

Pyocianine ==. -.-.-.

M.A. + 30% 8. Milk Hiele - PP
Paton's Media - =-= =- ....
Plagellar Stain .ﬂ-'. n. i I -...
o [Fovacs FEE EEEN
Paper + | + e + ..---

Urea — | ! ?‘—_ .....

Simmon's Citrate . t l _....
Growth peptone Ho0 P ..-.
' B HERNN
+H [+ HEN

+
+ [+
25" ¢ + 1+
Growth -[37'0 = + T ! . | -
42 C g ot IO o B B ;]
R’ HEE!

Penicillin 2u {5
JensiJTerramycin 10 mcg R
R

Growth marine broth

Livi 0/129

Tentative i.d, E& % AdE :3}1.@..

M.A.: marine agar plus 30% skimmed milk

Sh : short Y. : yvellow R : resiatant
St : stout Alk : alkaline S : sensitive
Coc : coccoid P : polar Ps : pseudomonas 4
Gro : graysh opague I : weak §s8 : slightly sensitive

Ry ¢ rough-yellow
Y : xantomonas




" Strain No.

- Morphology

Motility

Gram Stain
Colouy appearance
Pigment

Oxidative Glucose
Ferm. Glucose
Lactose

Sucrose
- Mannitol

King'a Fluorescein

Pyocianine
M.A. + 30%. 8. Milk
Paton's Media

Flagellar Stain

Simmon's Citrate
Growth peptone H50

Growth marine breoth

-
25 C
Growth 137 ¢
42 ¢
Penticillin 2u
sensizlerramycin 10 meg
sivie -
0/129

Tentative 1.d.
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Table No. 13 Biochemical and morphological
Characteristics of Gram negative bacilli at

—

Tallaboa bay. Station 1-A-1

213 718
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M.A.: marine agar plus 307 skimpmed milk

Sl
Sh

Coc

Tr
M

"y 4F wF

LR L R

slender

short
coceol

translucent

mucoid

d

P : polar

R : resistant

S o sensitive
Ps : pseudomonas
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Table No. 14 Biochemical and morphological
characteristics of Gram negative bacilli at

Strain No.

Motility

Gram Stain‘}

Colony appearance

Pigment
Oxidative Glucose

Ferm. Glucose
Lactose

Sucrose
Mannitol
Fluorsscain
Pyocianina

M.A, + 30% S. Milk
Paton's Media

King's

Flagellar Stain
Oxidasa-[KnvaCE
Paper

Urea
Simmon's Citrate
Growth peptone 150
Growth marine broth
25 C

Growth IB?EC
L&zuc

Penicillin 2u

'Hnrphulngy_n"jh

- __~Tallaboa bay.

T

Station 1-B

= I

|5

+

R4~

Sh

8l 1

(oY

i
+

b Sy |

+ [+

]

415|6
Sk 13F |SA ]
Log \ex

>

"

4
L | 27
ity

Wt

Lol fa oSt e
3

|
!
i
|
I

i
i
|
i
i

+ |+

+ | +
|
+ [+

o+ e {1

| 1+
|+'|[
+
+
+
-
|

F T TF]D

o

4+
V
--i——m" -

|
1

+ [+
+ H
+ |+ |+ J
ftJ*‘

| B

b
P W R U PO I PR P B g B R O T
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~

a o,
St e A AT el
]

by
{7~
(N z:‘

Fon |
w”

.ensi{Terramycin 10 mcg
viviiy 0/129

=

{7
S

- R

S i A sl el

?ih}ﬂ{fh
SAPSTI

:

S

M.A.: marine agar plus 30% skimmed milk

Tentative i.d,
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" Table No. 15 Biochemical and morphological
= | characteristics of Gram negative bacilli at
Tallaboa bay. Station ]1-B~1

- Strain No. i £ 415 6‘| | ' ]
| : 18 U3y
Morphology | |2 i‘;!‘_étml | L
Motility Rus I b s s N
Gram Stain - . ""] . ﬁ—f i +
I
Colony appearance ™| b:f« _E_ A L ] !
—
Pigment | {—| j—i—{=—t | i
Oxidative Glucose +- S 5 I
Perm. Glucose = #"l" MK |
Lactose ] i — IR
i e o DR B e
Sucrose r ) _l" "‘Pﬁ\l 11 | . '
Mannitol 1= i— —Hd‘ | | |
Fluor 1 T ) r
) King's vorescein | —
Pyoclanine L N
M.A. + 307 8, Milk + I s ’*“!i 0 O I N J
- Paton's Media B s T
Flagelilar Stain ? P P P __i
+ | +
Oxidase {Knvaca - 2 |.+ -
Paper B e kN B D el |
Urea * > i -l_-h
Simmon's Citrate ._r'*"r i =
Growth peptone Ho0 i5 + |+
Growth marine broth -+ “f‘ I +_: | ' - —
25°C Sl I Al e ot O R i |
Growth -,3}'?(: + + = I l
o - _— |
{42 C ._.l'i" + | I
Penicillin 2u L Q R IQ.. S ' -
yensilJTerramycin 10 meg _ ‘R R 155 s
Tentative 1.d. | K 'Q - |
M.A.: maxine agar plus 307 skimmed milk
Sh : short Alk : alkalice S8 : slightly sensitive
St : stout P : polar Ps ; pseudomonas
PY Coc : coccid I : weak R : resistant
Ir : transldcent S : sensitive
M r mucoid |



Strain No.
Morphology
Motility

Gram Stain
Colony appearance
Pigment

Oxidative Glucose
Ferm. Glucose
L.actose

Sucrose

Mannitol

Ring's Fluoresceln

Pyocianine

M.A, + 30% S, Milk
Paton's Media
Flagellar Stain
Oxidase -I[ Rovacs

~ Paper

Urea

Simmaﬁ's Citrate
Growth peptone Hy0
Growth marine broth
25 C
Growth 13?¢C
42 ¢

Penicillin 2u

JensiTerramycin 10 meg
b‘
Tentative i.d.

~5l-

Table No. 15 Blochemical and morphological
characteristics of Gram negative bacllli at
_.Tallaboa bay. Station 1-C

S ol Ve 4

}
5
plefelplodplofel | 1 1 1 | I |
: 1 - !
ol A i o ol Bl Bt Sl % !
¥it il L e F '
j T 3§ [ !
-l-:-!-_,- - _"-f-* _r
’tl.t bl —t o i
3 1

+
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e 4 ’_‘ J
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o+ it + bl L
+it it ot L_
pipininie p'riQ J.
SiS|Stsis i1sis IS _
RiRRiRipipiRiv ‘
SO T T T T]

M.A.: marine agar plus 307 skimned miT

+

-

apm

S1 : slender P : polar

Str : straight R : resistant
Tr : translucent 5 ; sensitive
M : mucoid + : weak

¥ : yvellow Ps : pseudomonas

R ]



Strain No.
Morphology
Motility

Gram Stain

Colony appearance
Pigment

Oxidative Glucose
Ferm. Glucose
Lactose

Sucrose

Mannitol

King's Fluorescein

Pyocianine

M.A. + 307 S. Milk
~ Paton's Media
Flagellar Stain
rKnvacs
1 Paper

Urea

Oxidase

Simmon's Citrate
Growth peptone H,0
Growth marine broth
25" ¢
Growth ‘37ﬁc
42 ¢
Penicillin 2u

'I-en?i-l;erramycin 10 meg
-1v1t3[ 0/129
Tentative 1.4,
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Table ﬂu.-17 Biochemical and morphological
characteristics of Gram negative bacilli at

.. Tallaboa bay. Statiocn 2
. 1 - l
4 gj 51 17 _ I
g# 3¢ | St I‘%r I } ‘
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M.A.: marine agar plus 30% skimmed milk

Sh :+ short P
St : stout s
Sl : &lender R
Str : straight Ps

e 4% g& L}

polar I
gensitive
resistant

pseudomonas

G Rk W kb . s m L



Strain No.
Morphology
Motility

Gram Staln

Colony appearance
Pigment

Oxidative Glucose
Ferm. Glucose
Lactose

Sucrose

Mannitol

King's Fluorescein
Pyocianine

M.A. + 30% S. Milk
 Paton's Media
Flagellar Stain
oxidase { *oVase
Paper

Urea

Simmon'’s Citrate
Growth peptone Hy0
Growth marine broth
25 C

Growth 37‘0

42 ¢

Penicillin Zu:

iensiJTerramycin 10 neg
tivit

0/129
Tentative i.<,

~63~-

Table No. 18 Biochemical and morphological
characteristics of Gram negative bacilli at
_--Tallaboa bay.

il

Station 2-4A

M.A.: marine agar plus

Sh
St
T
M

:+ short
= stout
. translucent
: mucold

112] 1415
S
5

++] {+l+] [+]
A
= - +
=1 j=]+! 1+
ik T (4]
— =1 (=%l |+
jripP PP P
i+l ] {4
i) (i) 1
}_-t +-_ .._. - t
+i-7 |=1+] |+
el |
+]— -+ |F -
+ 11 1] ]
b s
rie] (40| i+
o 4] v
+ +1 Jle] i
rip. lelp} o
S8l SISt IS
o v (ool [R[ ||
R A

30%2 skimmed milk

F 3 pﬁlar
R : resistant
S : sensitive

' Ps : pseudomonas

bod o B el ae



Strain No.
'Hnrphnlbgy
Motilicy

Gram Stain

Cdluny appearance
Pigment

Oxidative Glucose
Ferm. Glucose
Lactose

Sucrose

Mannitol

King's Fluorescein
Pyceianing

M.A. 4+ 30% 8. Milk
Paton's Media
Flagellar Stain
Kovacs

Paper

Oxidase

Urea

Simmon’s Citrate
Growth peptone Ho0
Growth marine broth
25" G
]
$37 C
L.
42 ¢
Penicillin 2u

Growth

sensl/Terramycin 10 meg
civit

0/129
Tentative 1.d.

--Tallaboa bay,

~64 -

Table No. 19 Biochemical and uinrpholngil:al
characteriatics of Gram negative bacilli at

Station 2-38

REEN '|f’.,j 1
&

M.A.: marine agar plus 30% skimmed mflk

Sh short
Coc : coccoid

Gre :; graysh opaque
Alk : alkaline
P ! polar

% &4

F - -

85
Ps

L N ] LR

weak
slightly sensltive

pseodomonas




Strain No.
Moxphology

Motility
Gram Stain

Colony appearance

Pigment

Oxidative Glucose
Ferm, Glucose
Lactose

Sucrose

Mannitol

King's Fluorescein
Pyocianine

M.A, + 304 S. Milk
Paton's Media
Flagellar Stain

Kov
Oxidase _es

Paper

Urea

Sirmon's Citrate
Growth peptone H0

Growth marins broth
95 C
L -]

37 C
L]

42 C

Penicillin 2u

Growth

lensi Terramycin 10 meg
-ivit

0/129
Tentative 1i.d.
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Table No. 20 Bindhemicalland-mnrphnlngical
characteristics of Gram negative baciili at

~“Tallaboa bay.

Station 2-C

W+ RSN

AT

A

Coc ¢ coccold

Trm
Alk :
P o

olar

transliucent moist
alkaline
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M A.: marine agar plus 30% skismed milk
5h : short : resigtant

+ gsensitive
Vib: vibrio

pseudomonas
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Table No. 21 Biochemical and moxrphological
characteristice of Gram Negative bacilli at
Tallaboa bay. Station 2-C-1

Strain No. ._ HN | l_’_l | { J[
|

Morphology |
Motility | | S ) .

Gram Stain

Colony appearance I . '—'r—L - S
| —_—
:

Pigment

Oxidative Glucose

Ferm. Glucose

Lactose

Sucrose
Mamnitol
Fluorescein
Pyoclanine
M.A. + 30% S. Milk
Paton's Media

King's

§
_i
i
| ]
HEEE Il s

| = ey

| |
Flagellar Stain ' |

Kovacs

Oxidase {
Paper i F
. Urea
{
—

1 i 5

Simmon's Citrate
Growth peptone H»0

Growth marine broth

o
25 C
Growth 37nc
42 C

Penicillin 2u

yensiJTerramyein 10 mcg
tivit

it —r Gt ‘

/129 |

Tentative 1.d. I i i

M.A,: marine agar plus 30% skimmed milk

—H
-
et T e e o O T i

E

No gram negative flora present.
All isolates were Gram 4+ bacilli.
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Strain No.
Morphology
Motility

Gram Stain

Cﬁlnﬂy appaearance
Pigment
Oxidative Glucose

Ferm. Glucosa

Lactose
Sucrose
Mannitol

Fluorescein
Pyocianine

M.A. + 30% S, Milk
Paton's Media

King's

Flagellar Stain

L ke

Paper

Urea

Simmon's Citrate

Growth peptona Hy0

Growth marine broth
25 C
o

37 C
L

42 C

Penicillin 2u

Growth

erramycin 10 mcg
0/129
Tentative i.d.
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Table No, 22 Biochemical and morpheological
characteristics of Gram negative bacilli at

M.A.: marine agar plus 307 skimmed milk

Sh : short, Gxr : grayish

Coc : coccoid 0 : opaque

81 : alender Alk @ alkaline

Cur : curved Y : yellowish

Tr : translucent P : polar

M : mucoid Per : perithrichous
? : unknown

---Tallaboa bay. Station 3
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e bl R B ol B + +|+ -+ ;
i ks I s iz s i+
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R ek Rl & o et +l -+ +ie] |
[RBIR R i_ll_)_g_,a pleiplpiR] |
BiSI51S IRISISISIS|SISiIS SIS
iRiRE |R I RIBIRIRIRIR|R[R
AT A ShiStew ?l

R : resistant
5 : sensitive

Vib: vibrio

Ps : pseudomonas

Fla: flavobactexrium
Par: paracolor

—



Strain No.
Morphology
Motility

Gram Stain

Colony appearance
Pigment

Oxidative Glucose
Ferm. Glucose
Lactose

Sucrose

Mannitol

- Fl i
Hng! g - AUorescein

ysgianine

M.A. + 307 8. Milk
Paton’s Media
Flagellar Stain
Oxidase {Kuvacs
Paper

Urea
Simmon'a Citrate

Growih peptone Hp0
Growth marine broth
25 ¢
Growth 137uc
| ;42 C

Fenicillin 2u

iensiyTerramycin .10 mcg
~Avity

L 0/129
Tentative i.d,
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Table No. 23 BRiochemical and morphological
characteristics of Gram negative bacilli at

~--FTallaboa bay.

Station 3-A

ol A it I —i—-{-l—.f- ol Ban | | ] ;
ol s ol ol ool ot Bt P : E
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S bt il et el Rt IR O OO Al
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iiL§E1?E1 Fz EE-EC !2 L :
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: : e Vo '
R RiRfelpleiie| [ T [ 1 11
Yo et [ [T [ [Ha [Ha ammnn
. marine agar plus 30% skimmed miik

51 : slender Fla : flavobacterium
Str : straight R : resigtant

Gr : grayish - | S : sensitive

0 : opaque + : positive

Y : yellowish .

TS R CEMEL— S IVTT T e



Strain No.
Morphology
Motility

-Gram. Stain |

Colony appearance
Pigment

Oxidative Glucose
Ferm. Glucose
Lactose

Sucrose

Mamitol
Fluorescein

Pyoclanine

M.A. + 30% 8, Miik
 Paton's Media
-Flagellar Stain
[Knva:s
l I’ape'r

Urea

King's

Oxidase

Simmon's Citrate
Growth peptone H,0
Growth marine broth
25 C

Growth IBT“C
|42°¢

Table No. 24 Biochemical and morphological
characteristics of Gram negative bacilli at
-—Tallaboa bay.

-59-

Statiom 3-RB-1

Mg, w e

S

e

AT
L R By 1

+ |+

+

Penicillin 2u

|
|

erramycin 10 meg
0/129

Tentative i.d.

iensi
“ivit

2 2y P P23 B B I P P IR ) ey ) I g
¢
|
|

%ﬁ{.ﬁ}:”}‘ + -rH—'H'i'

M.A.: marine agar plus 307 skimmed milk

851 : slender T : translucent S : sensitive

Cur : curved M : mucoid Fla: flavobacterium

sii : short Alk ; alkaline Para:paracolon

St : stout + : positive with Ps : pseudomonas
gas

Y : yvellowish P : polar Alka: alkaligenes

P s : resistant

perithrichous R



Strain No.
Morphology
Motility

Gram Stain
Colony appearance
Pigmant

Oxidative Glucose
Ferm, Glucose
Lactose

Sucrose

Mannitol

King's Fluorescein

Pyocianine
M.A, + 30% 8. Milk
Paton's Media
Flagellar Stain
Oxidase {Kuvacs
Paper
Urea
Simmon's Citrate
Growth peptone H0
Growth marine broth
25 G
o
37 C
42 C
Penicillin 2u

Sensiylerramycin 10 meg
“ivit 0/129
Tentative i.d.

Growth

70—

Table No., 25 Biochemical and morphological
characteristics of Gram negative bacilli at
Station 3-B-2

~7 Tallaboa bay,

[1]+]%%
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e
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+ | |
FH+ =
¢
+ |+ ™9
-

+ |

a

t
i

£)

IV i+ [+ [+ [+

‘é‘-m W70 |-+

AW\

.- marine agar plus 30% skimmed milk

%
;t:.

51 : slender R : resistant
Cur : curved 8 : sensitive
Mo : moist, opaque Vib: vibrio

P : polar + : weak




Strain No.

Morphology -
Motility -
Gram Stain -

Colony appearance
Pignment

Oxidative Glucose
Ferm. Glucose
lLactose

Sucrose

Mamnitol

Ring's Fluorescein
Pyoclanine
M.A. + 30% S. Milk
Paton's Media
Flagellar Stain
Oxidase Kovacs
Paper
Urea
Simmon's Citrate
Growth peptone Hq0
Growth marine brqth
25 C
! o
Growth (37 C
42 ¢

Penicillin Zu

iensiTerrac: cin 10 meg

0/129

ivi ty[

Tencative i.d.

iy & =

Table No. 26 Binchemical and morphological
characteristics of Gram negative bacilli at

--Tallagboa bay.

Station 3-B-3
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M.A.: marine agar plus 307 skimmed milk

Sh

: short

- coceoid

: slender

+ philamentous

- curved
= stout

: pseudomonas

+ yibrio

Tr m
Alk
E
Per
R

S
Ae

transliucent moiat
alkaline

pelax
perithrichous

resistant

+ sensltive
¢ AeYomonas
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Table No, 27 Biochemical and morphological
characteristics of Gram negative bacilli at
~..Tallaboa bay. Station 3=C-1

Strain No.
Morxphology
Motility

Gram Stain
Colony appearance

Pigment
Oxidative Glucose

Ferm. Glucose

Lactose

Sucrose

Mannitol
Fluorescein

Pyocianine
M.A, + 30% S, Milk
Paton's Media

Flagellar Stain

King'a

|
R

3

Kovacs

Oxidage {
Paper

Urea

rensi

;ivityl

Simmon's Citrate
Growth peptone Ho0
Growth marine broth
25 ¢
la1 ¢
{42¢c
r Penicillin 2u

{Ferramycin 10 mcg
0/129
Tentative 1i.d.

Growth

+

t 1 + i-[%ﬂ'[
HEREEE ﬂﬂl[

N KRR

= iy

L |+ o]

+{4+]1

nllcal Al IR ol B I e Gl £

S —— T

L

Bl

: vibrio

Rt [+ |+

indiand ndtal

Anjpol+ [+ ]+ [+

=

M.A.: marine agar plus 307 skimmed milk

Sh  : short Coc : cocceoid

S1 : slender Str : straight

Cur : curved Tr m : translucent, moist
Py - yellowish Alk : alkaline ‘

P : polar R : Tesistant

S : sensitive Ps : pseudomonas
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Table No. 28 Biochemical and moxrphological
characteristics of Gram negative bacilli at
Tallaboa bay. Stationm 3-C=2 '

r
_--"'

-r

n

S_i:rain No. n 3 -4'[5 (';: ki 3 ] I'? 1.‘I RM‘I
anphulugy E‘ Ge Jranjeafen, [ en l?i j___’" '! [ﬂﬁ
CMotility e+l HlH|=|HE] -] e

Gram Stain

Colony appearance

Pignent  pm|—|—|—|-lbwl- ||| -]

Oxidative €Glucose

SN
EEEEE

NIRRT
il
IR

6
-
-1--1
Ferm. Glucosa
Lactose "'
Sucrose =
Mamnitol =
; Fluorescein
ke Pyocianine .

M.A. + 30% S. Milk
Paton's Media
Fiagellar Stain

Oxidase Kovacs

Paper

Urea

Simmon's Citrate

Growth peptone Hy0

Growth marine broth
25 C

Growth 37:'{.‘.

42 ¢C

Penicillin 2u

sensl JTerramycin 10 mcg
dvi
0/125
Tentative 1.4,

M.A.: marine agar plus 307 skimmed milk

Coc : coccoid Tr : translucent R : resistant

S1 : slender M : moist S : sensitive

Str : straight + Ae : aeromonas

Fil : philagmentous Alk : alkaline Fla: flavobacterira
Bre : brownich Y : yellowish Ps : pseudomonas

Opa : opaque P : polar Alk: alkaligenes
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Table No. 30 Biochemical and morphological -
characteristics of Gram negative hac:l.lli at
Tallaboa bay. Station 4-A -

Strain No. 11213 |4 5 6' - I l I I

Motility - ll ohed JoF T T
Colony appearance ﬂﬂﬂﬂiﬂﬁ.-. .--. -

Pigment
Oxidative Glucose

Ferm., Glucose

Lactose

Sucrose

Mannitol

Fluorescein
Pyocianine

MA +30n s mite PefrlTel el VLT DT E L]

King'a

Paton's Media

Flage.llar Stain P | | 1
Kovacs “‘" sl .l el o ol I O OO ..
Paper L s St . B _ '_J -

Urea
Simmon’s Citrate Lol Sl Sl Bt i

Growth peptone H50 e il Sl e i i

Oxidase

Growth marine broth T +_J + 1‘7" +- |
25 C -1--1—1-1--?-1—1'L]j'—‘l
Growth 37"(; Sl il e *i"l'-!' oo | | 1
2 S ol bl kol ol o Bl
Penicillin 2u H P; R i R P\ | » I
. : p=
tensi-erramycin 10 mcg B i—i R R :
= o/129 |RIRIR K IR
Tentative 1.d. A"N Y\ \ WF
M.A.: marine agar plus 30% skimmed milk
L : long P+ : hydrolized with pigment productio
fi1 : filamentous + - -late Pnsitive
Sm : smooth | | s
M : mucoid ¥la : flarobacterium
Y : yellow B : resistant




Strain No.
Moxphology
Motility

Gram Stain
Colony appearance
Pigm&nt

Oxidative Glucose
Ferm. Glucose
Lactose

Sucroge

Manmitol

King's Fluorescein

" Pyoclanine

M.A, &+ 30% B, Milk
Paton's Media

Flagellar Stain

ﬂxidaae-[xﬂvacs
Paper
Urea
Simmon's Citrate
Growth peptone Ho0
Growth marine broth
25 C
[ x|
37 C
-]
42 G
Penicillin 2u

sensiJTerramycin 10 mcg
vit 0/129

Tentative 1i.d.

Growth
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Table No. 31 Biochemical and morphological
~ characteristics of Gram negative bacilli at

Tallaboa bay.

Station 4-B
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EN

slender
curved
translucent
colorless
gsensitive

Vib
T
R

i

s

: marine agar plus 30% skimmed milk

vibrio
late posi
registant

tive
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Table No. 32 Bilochemical and morphological
characteristics of Gram negative bacilli at
-~Tallaboa bay. Station 4-C

Strain No. Q T B ‘3 10 “ 12 ..-
Morphology |%-[% fon] la-be 17 3 1%, |%
Moriliey |t |H[+] jr[+i+]+[+|+

Gram statn | ——|—| [=1-1=l-|=|— B
Colony appearance WHE _. HE o i -
Pigment |—|—f~| {—I—|-j-t-|—|=]=]=} |
Oxidative Glucose ==.=======..
Ferm. Glucose R f -mmfﬂmmmw

Lactose A m Y, Ffw\ M. m“
Sucrose LMLH Xy i K*HK ME-* %mll N
mannteol  NLIAIMY 8K { iR T
King' s Fluorescein ot Il I I el =.=
Pyocianine sl =- . — =.
M.A. +30% 8. Miik ol Il I el ol Bt .-.
Paton's Media ol el | T i = —
Flagellar Stain '!f_j__? L ppielr|pioie|?1?
Paper +it U Lolt Il ot e o KN
Urea H=1-[-1-1-]~
Simmon’s Citrate . 'i—-__: + |+ L+ -.
Growth peptone H»0 P . |
Growth marine broth | ‘:i
he® o + t}j—_lﬂﬂ |||
Growth {3_?#0 . T+ T "'1'1_1"___"" 1
42 C ol ol e i o ol
Penicillin 2u v [R R R RiK p\ R IR _
.,uaiLerramycinlﬂ mcg _5___‘_5__ 5 5181515 |b H1519 |5 | PR S
] or129  {RIRIAL [RIRIKIRIBRIRIRIR|S
Tentative 1.d.  RURSIE [OOSR HSPIOINe] |

M.A.: marine agar plus 30% akimmed milk

Sh : short + : positive with gas Ps : psewdomonas
St : stout P : polar Ae  : aexobacter
Cur . curved £ ! weak Vib : vibri

Tr : tranglucent R : resistant

M : moist . S : sensitive

Alk : alkaline
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. Strain No.
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Table RHo, 33 - Bieochemical and morphological characteriatics
of Gram positive micrococci at Tallaboa Bay. Station No, I

NABRGARGONNRERCERATG RN
oramsuin [y | [ {4l [+l el L L
ostes P P P A
S % % P A A I T N Y
T i e O e R
oy sMorsh (oo [ode ! potptad | | (et odasled | | lorlir
on Fam. s || ||| | [ T T T = T~
S 1 ot O O O
e I e 5
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Y o g
S S e 1 P
N I 5 e 1 g P
o U ) P 1
T SN P 1 O
e P S Y N T I S E
o 0 S
e 8 A
s gy e e
a1 e g
vomeoion g Tor o Tor10 (o alodor| | | [odor| |oldrler] | | lorlor
TN P g i S o
oo I I

-
SR oy S gy
e R I T B S A P
M
N

213

Tantatin ., el it | | inetfid  Imighelael |1 Rl
ENENEEEEEEEEENEEEEEEEEN

Ox: oxldative Or: orange

Faxm: fermentative Bet: big coceold tatrais

- ¢ nagative + : positive
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Table liat_ 35- Cont:.

. AtminNo. ...mmmmmgﬁ.ﬁm.............
Gram Stain L b I T T T TV
Dxidess L B T T T T
Catalass IO O 2 O OO IO O O DO
SimpisNiwogeaMediat | | =1=1=1=1==1 ==V 11 T T T T 1 [ 1]
Mobiliyamosh | | | ledpdeiadited dad L LT T LT L T T T T
Ox.FormGiuesse | | | flwlfe|~|= == T VT T VTPV T
Ghocosaerobis | |} Jlfff - 1T T T T TV LN VT T
Glucoss snasrobia -..======.==............
Mannito) g == ST T T T T
Maitose e = T T T
Arabinass BRI
Balactoss A === P T T T
Xylase A - ST T T T T T T
GrowhBMbroth | | | M- l4 4[4 f+] THE T T
Grwthpeptonsbroth | | | M-l 141+ B T T T T
Nitrate reduction =.-======.==.....
Litmus mitk L =l =l = T T T
Gelatinhydrolisis | § A fJI == VT LT LT T T |
Starch hydrofisis ...======.==-.-.-........
Pigmentation 1] lalaladodaled lpdel V T VT T T T TV T T
Actioninblood ) § § Jfdlf T I T P T T VT T T
Lipolysis I = T T T T
Coagulase A = P T T T T T
Cossintydroliss | | § LLBEH LR IElE T T T T T T T T
wesis || Rl T T T T T T T T

Lt L P rrrrrTyrrrrrr T

Ox: oxidative Bet: big coccoid tatrads
- Farm: fermentativa 0r: orange

+ t positive -~ : nagative



Strain No.
Morphology
Motility

Gram Stain

Colony appearance
Pigment

Oxidative Glucose
Ferm. Glucose

Lactose
Sucrose

Mannitol

King's Fluorescein

Pyocianine

M.A. + 307 8, Milk
Paton's Media
Flagellar Stain
Oxidage {Kuvacs

' Paper
Urea
Simmon's Citrate

Growih peptone H-o0

Growtil marine brorh

;’25“4:: |
Growth j?nc
Lﬁznc
fenieilliin 2u

:

! i w
‘ensiferramycin 10 meg
=LVLLY

L 0/129
Tentative i.d.
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- Table No. 29 Biochemical and morphological
- characteristics of Gram negative bacilli at
‘Tallaboa bay. Station 4 -
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M.A.: marine agar plus 30% skimmed milk

Sh : short Gr O : grayish R & resistant

Coc : coecoid Alk : alkaline S : sensitlve

Tr M : translucent + : positive with Ae : aeromonas
moist gas

Br M : brownish meist p
ot : weak

: polar Ps : pgseudomonas

- = 4 L e HAEg———, 21T T v s | T TER PR - . L B IR

DU TR o NOM R TR A, . o m |- Salrtabn o emmar B P - T
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Table No. 34 - Biochemical and morphological charscteristics of
Gram positive micrococct at Tallaboaz Bay. Sation I-A

 Strain Mo. 12545 18 . , IG'FI‘HB

Gram Stain 4 ' + xR R e
Oxidase o Tl ol el B B e o I 8l
Cotalase bt Fi+]+]{+ ol i el Ik I
SimpleNitrogen Media | ) wef o) = { $| = { = | =] . ey i e R
Mobility & Morph. 172} 52| | Tl i) 52 sl sl 55 17| e 55157 1T
Ox. Form Glucoss o o T P e S oY) [ gy ey
Glucose asrobic —f o) o | e f e f o} e | - ] | e | | ] -
Glucoss snaerobic oo [ | o | ] | ] -l e ] ] —
Mannitol v e | e | [ e | S TS D N D S
Maltoss = o Bt Bl o IS G [ RN S U QUG (I
Arabinass — fomm e | mm fe fe ol Y R Ty e e
Galactoss | PPN (SN0 Sy M T e R (R o m ] am] =l
Xylase _ N DU S D W - —f el e § e | f e
SrowthBMbroth | 41 fl k|4 i 4l 4] +] 4] + +lh{+]+ ]+
Srwthpeptomebroth | T 2. | 1 T T T T + = 4]+]-
Nitrats reduction [ e || o | —| | = ] = | ~] — S N I DS Y
Litmug milk e el e R T RV UGS G | ] |- lw] -
Gelatinhydrofisis  § .| o] | i {11 SIS U (PUTS SV
Starch hydrolisis T LY [N UG (PUG S S D Y e, e S P TR
Pigmentsation Yie Y lo, 1 Ao oo
Action in blood v | e f i | | e | | I QSN Qi QS U
Lipolysis ] ] e | | wf e s | ] S SR g Y ey e
Coagulase e |t | ] e | ] vem ] S PO [P0 AR (TN P
Cossin hydrobisls 4~ o | ] ] 4| +[ 4+ ]+ H+

Tentative i, d. MilH; i i [Hit I { i Mg § Pl M

Ox: oxidative Sh.ch.: short and léng chains
Ferm: fermentative Y: vellowish
Or: orange St: small tetrads

- $ nagative + : positive
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Table No,_ 35 Biochemical and Morphological characteristics of
Gram positive amicrococéi at Tallabos Bay., Station 1-B

swave. [TZT3[415 6171 ToTiol nlZlmlal s [l en izl
O o O e e o B 3 2
S o e o I e e e o e e e K B T
Cate I 3 1 N M S S A A e e e e R B S S X A
e ot o o o o o o o o o e Y
mimy s, [l T o e e e e e el mlamlm
ox.Fom.Guon o [ [0 To Lo [ I | Lol Le L b I b L b el e L e b le | ]
cemsesesic [ [+ [+ |+ [+ |+ (£ | [H]+ [+ |||+ E ]+ R R R
T e e ey e e e S

Moo Py e e Py N e Y P N EN e N S A S N A
Moo [ e [ [ e e L e e

 Arsbinase ot et o ot I e el B o e B e 2 R
Galactose i e e s s el e K S ) O SN G R R R S SR S S
Xylase ===l = = A - T
Growth BMbroth I+ |+ 4[4[+ [+ 4] 41|+ [ F[ ]
Growthpeptonebroth | 4§+ [+ {4 [+ 141 +] i +[+[+H]H A 4]+ ]
pealll == S B S SRS B R SRS R EEE RS S SN
Litmus il e o ot I T st O Ul B ol 2 O L S R
Gelati hydrolisis  f— |~ |~} —| == [—|—]—[—]={~]—|=]=]=1=]=f——]-]-] |
Strchhydroliss {— |~~~ |—f=|~| |—]~|—]—}—f—]-l—{-]—|—]=]-]-]-]-] |
Pigmentation Y yiwlylvlyly!l IvivlivivivivivivivivivivivivIvy]
Actioninblood  |= j—|—l=]—|—]—| J—|—]—|—]—|—f—|=]—]——]—j—l—]|~]—] |
" ol o o Y ot ot et e e O e
Cogulas =il ===t g e e e e
Casein hydrolisis --
Tentativeid. e il i el Mlic] i W e e it i e Ik Mt |t |
HEERENEEENEEEEEEEEEEEENEN

Ox: oxidative Sb: apharical bunches
Ferm: fermantative Y: yellowish
F; fexrmentative +; poshtive

«: negative
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- Table Hr;. 36 ~ Biochemical and morphological characteristics
of Cram positive micrococci at Tallaboa bay. Statiom No. 2

smave.  [1[Z]BIAlBIelTIE1a o] | Talals] | | [8lolailzAsdasl=
comswio [ 2{alele [lalslelalal | Tolelel | | lelelelelelels
oidse [ L E A 4 L L T L L L[
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simpiniogonModa [T =1 == <[ | |=[=I=| | [ [ ~I= |-~ |-
wosinyamonh. =TI | 2 | | Flala Gl s
ox.Fom. 8eom |1 T[T —[[—| =T~ | [~|=1=| | | |=|=1F-1=]-]-]
ohosmntie [T~ ([~ == [=|=|=| | ==~ | [ ===~ ==
shcomootic (1=~ [~ [[ [ [= 1= || | [=[=|=] | | |=|==I-[=|- |-
omito P e g e e e o
il SR EEEEEEE I S = =
T o = o o o ot o I I T S Y O S O

ieon [ = == ==L L e LR
Yytee SFEEEEEEE T EE T T E R F
crowh Mbrots [ (3 [7 [+ (£ 1212 £ 1215 | [FEEL | L 2
aretpoponebrots (31— =1~~~ == =[] | 1= 1=1=| | | == [Zl-1== |-

e o o o o o e O O O e e ) Y Y S
pee N ENEEEROENASENEREOE SO

st o o e e 2 5 S 0 O 5 O O O K el o ) o B
Starch hydrolisis . == ========.-===.--=======
rmain IS TS S LB [T T ]
O e O Y B S
woms [T EEE R R L F R
Coaguiose ===l ) -t 0 T L=l A= -
S I 3 £ o e o s £ ) B P O M N A ES P E
Tertatvol . \MaholiclMhi Mot lalitd | ikl T 1 bl i et

1 1 O O I A

Ox : oxidative Sb: small bunches

Ferm : fermentative F: fermentative

b 4 : yvellowish Sh. ch.: short chains
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Table No. 37. Bilochemical and morphological characteristics of
Gram positive cocci at Tallaboa Bay, Station No. 2-A

Csmame DToTTelsTel7 s [ lelulelalmlis w e e T
LB P I I ¥ I Y U P O
ot £ 2 E Y Y S T T o O Y e Y
Ctao e A A L e e e e L e T
il g gy i ey e e e e e e N S
st i 58 1 -1 £33 3 il 2 ol T S A T T R
o Fom.Geom 1T T T LT e [ (e le [F 12 [EIE R e F e e e lel el T
w3 3 I 5 g g i
— HHHE!EE!!EEHEHE!HHHHE!EII
s 7 X I B 1 Y g g g e o
oz e 3 R e P e e e T
ieuendNNN % Y P P 1 T g 1 ot
oS ot i i S o i oy g o o g i o o
Kyion 1 ] iy iy sy g i
ke JO T X Y S P P P Y 1
it S P gy g g 1 I
pelll =S S RN RS RN A AN SRS S
itmus i N N N g e i ot
e RO I T L e X T i o
s R S B i iy e o ] g i iy
ronenaion VTV 1Y 00 |G V1Y 1Y Y [V 1Y Y 2o oo ol
LT JON ey R ]y i 1
oo ] iy g gy gy g

Conpue 1 R g oty et I
Cainbyiroiis |1 T o 3 b L (e e e e e e T

5 T T T T A T T T o T A T T A T
ﬁﬁﬂﬁgﬁnﬁnllﬁllﬁllllll-lln

Ox: oxidative Y: yellowish

Tentative i, d.

Ferm: fermentative Or: orange

Sh. ch.: short chains T: tetrads

"B: bunches P: fermantative
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Table No. 38 - Biochemical and morphological characteristics
of Gram positive micrococci at Tallaboa bay, Station No. 2 R

Csweve. [T T T e Ll I T T T I T T T T LT
N = I I O
o I 2 O O O O
Coas I O O O I
siptoNirogentosid | |1 || 1= [—[ | [ 1 111 LT 11
S I I 4% I I O
ox.Fom o [ =1l el 1Al L LI I LI I T T T 1T
I I 7= 72 1 A O I I I
Ghcammsmobc || | | 1|1 {-T 1= | [ I 1L I I L L 111
I N 7 7 7 I
ot AR RN
Arbis EIIIHHIHIHIIIIIIIIIIIII

Galactoss EERCOEEERCGNEEENENEEEEEE.
Xylas ANEREEREEC AN ..
GrowthBM broth | | | | Aplr] fol {4l 3 P J 4V PPV L P L]
Growthpeptonebrothf | | | f#i#l fa) dof LU L LV VR L] L]
wisserodweion || | [ [-1=] (=] (= [ | { [ 1 [ (1 {1 111
I = O I I I
Gelatin hydrolisie .-.-= - -“...-- -...
swetysaiss [T [/ o] = [T T[T [T 1|
b N T N N 2 7% O 2 IO % O O I
Actioninblood | Vbl f-f-l d-p UL 4V L bbb b TP b

Hpolph .IIEIHIHIIIE-IIIIII

compless T[T =] =] LI L L LT
S IO I = I 7 O I O O

et 4 e e W T T T T T T T T
T ====Eilllinnllllnl-ll-lIl

Ox : oxidative Y : yelowish

Ferm: fermentative Or: orange

F ' fermentative bu: bunches



" Strain No.
~ Gram Stain
Dxidass
Catalase

-85 =

Table No. 39 - Biochemical and morphological characteristics
of Gram positive micrococcl at Tallaboa bay. Station No. 3

NABGHRERAAZERIREERERENRR NN
HlrltlafrlrimlpmlHrpHAl L 1L F P PP

AR RGN
Hlrlrrlrfplritloislelel T 1L TP TP TP

SimpleNirogen Media EEEEFHFEEFEHIIIIIIIIIIIII
Mobility &Morph.  FEFIIIIA= === L L L T L
OxFam.Gueoss | f-|—|-f=tp|glelAlpta | LV L L L T T

Glucots asrabic
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Mannitol

Maltoss
Arabinoss
(alactoss

Xylass

Growth BM broth

crowthpaptonstrotl 1 e o1 | 1+l 12 Ll L L L L 11 L1 L]

~ Nitrate reduction
Litmus milk
Goelatin Hydrolisis
Starch Hydrolisis
Pigmentetion
Action in blood
Lipolisis
Coagulase

Casein hydrolisis
Tentative |. d.

B = e S PP LI E RN RN
e ERSEE NN
HEEERRNANAEEE RN R
BERRENANEAN NN

HENNERnAN IR

EOREEEENEEE NN
=l T T TP LT T T
AnAnnANAANnEEEEEEEEENE N

=t T P T T
elefetof et L T L T P
AN
EMEEHEEEMaEMIIlIIIIIIIII
e g L L L T
S X O I O

o
T o A
B

Ox : oxidative Bct: big coccold tetrads

Ferm: fermentative F : fermentative

Or : orange
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Tgble No. 40 - Biochemical and morphological charateristics
of Gram positive micrococci at Tallaboa bay. Station No. 3 A

~ Strain No. ﬂﬂﬂﬂ.....
Gram Stain it el L e [ [ L [ [ (e | e | 2]
xidess el e e el [T e T L 2 el e ]
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Swemsmrcbic N2 ip A el ElELEIEIFIFLELAIFLELE lEIALALAL T T 1 1]
ik 0 o P IR Py ey e e e e Y I R
Mannitot FleletrlelelelelelelelelrlelelZl7 Flr A L T T T T
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Nitrato reduction o [ |||+l 4] 4] bl [l o o el o+ [ e le] 1 | 1
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Starch hydrofisis | _ [, %Hﬂ!“ —l-1-1=-1=1-1-T T 11
Pigmentation ¥y VoV ag it Lot Lot Lo Lt oo Lo Lt L e L etletlolrtimlon in] | T 1
e ot o ot It e e e Y O
Lipotysis === = E T T T T
Coagulass o e o e e et I S Y === T
Caspin hydroisip HEEEEEEEEﬁ HENANEEEEN
Tentativeid.  Ipt | bt e tic] i o e [t i et | e [ Helpe] |
o LI P IrT T rTrrITITT HEERAERR

Ox : oxidative M: magenta - orange

Ferm: fermentative

S.b.2 short bunches

F t fermentative
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Table No, &1 - Biochemical and morphological characteriastics
of Gram positive micrococci at Tallaboa bay. Station No. 3 B
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Ox : oxidative | Or: orange
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. Table No.45 Biochemical and morphological
characteristics of Gram negative bacilli at
Mayaguez bay. Station 1 -

. - -
Strain No. | 12 % “[' sbf. 8 ;E : I
52 |S Z
Morphology  |aeelde |3 |% lo¢ o |ste | | RN
Motility ot el Ml e S B . - ! |
Gram Stain || {11 =] | |
Er [Se {40 |B [t (¢ | be ! |
Colony appearance M i b [ [u tw ot M ; =
Pigment T R A I A _L 1
) - 3 . I| B
Oxidative Glucose + [AIKJAIK M‘l + 1 _
Ferm. Glucose "' LMK KR — ML — ! l s
Lactose — (A1, Hl 1_,&1“ — !
Sucrose _ #‘ii M“— m!\ - mﬂ EdcE o l
’ R o T e T ]
- Ring's Fluorescelin . i
i |
Pyoclanine | —— ‘ ”'t " -
M.A, + 3074 8. Milk | HiTiTTi+|+v|+ R ‘
* Paton's Media L N l
Flagellar Stain I'P PIPIP Y F 1 _ {
' + {4+t |7 _
Oxidase {Kovaca }
| Paper it T+ i {1
Urea _ T o
Simmon's Citrate '}"i‘f' =it Ll {
Growth peptone Hp0 i =T =
Growth marine broth ol R I B »n :
23 O b o o ol B ol e i el 5 R B |
o | -
Growth 37 ¢ Rl ‘{‘l'i‘ + | .,
42'“(:'. + 1 : "t"! A+ ]
Penicillin Zu R 51R R__[_S S K o l
rensi erramycin . 10 mcg F’\ 516 {RIS IS R : ; |
AR o/129 R IR R Rlﬁf’R_-g |
Tentative i.d. Rﬁ# S P Q&%F}k \\“}ﬁ.ﬁ?f l l I l
* M.A.: marine agar plus 307 skimmed milk
81 : Slender R : resistant St : stout
Str : straight Ps : pseudomonas (+) : late
A Tr : translucent alk: alkaline = positive

M + muceoid moist S : sensitive
P : polar Sh.: short



King's

Strain No.
Morphology
Motility

Gram Stain
Colony appearance
Pigment

Oxidative Glucose
Ferm. Glucose
Lactose

Sucrose

Mannitol

Fluorescein

Pyoclanine

M.A, + 30% S. Milk

Growth peptone Ho0

Paton's Media
Flagellar Stain
Oxidasa-[xnvacs

Paper

Urea

Simmon's Citrate

Growth marine broth

;E"ﬂSi'g
tivity

Growth ﬂS?uc
42°C
”  Penicillin 2u
Terramycin 10 mcg

0/129
Tentative 1.d.

-

s O .
25 C

O

Table No-.46 Biochemical and morphological

characteristics of Gram negative bacilli
Mayaguez bay. Stationo 1l-A

—l'_.-._.

at

sensitive

Ps: pseudomonas

xanthongnas

+ 14 ~+ |
= " - , | l
PIPiePi—IP|P (D]
F 1| F
sl ol ol ol o el ol B | _{
S el Sl il 1 el ]
e o ol e el ol ' B

g 0 I el ||
o [ T [ e ;
[+ ||+ |Fit|+ [T
++++—_i-i—'—l-+
+ || = LT
Ripls [Ri[R]e]2
RISI61s|SIS{R |2 |
REQRR%{&%‘. - |
SIStk T T
M.A.: marine agar plus 30% skimmed milk
S1 : slender Y : vellow S :
Str: straight Alk: alkaline
Tr : translucent P : polar t i
M : mucoid + : weak
M : moist, muceid R : resistant
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Strain No.
Morphology
Motility

Gram Stain
Colony appearance
Pignent

Oxidative Glucose
Ferm. Glucose
Lactose

Sucrose

Mannitol
Fluorescein

Pyocianine

M.A. 4+ 30X 8. Milk
Paton'a Media
Flagellar Stain
Kovacs

Paper

King's

Oxidase

Urea

Simmon's Citrate
Growth peptone H0
Growth marine broth

25 ¢
[
Growth 37 C

42 ¢
Penicillin 2u

erramycin 10 mcg
0/129
Tentative 1.d.

.7

Table No, 47 Biochemical and morphological
characteristics of Gram negative bacilli at
-~ Mayaguez bay.

o[3T1415]16]7]8]

AL [o 150 sh IsL )50 )Sir \SE

mod Dol . o o

Station 1-B

...l.
¥
o
+
+
4
-

~+ [+ {o
v

T+

i_
P IPEI RN e 3 W T

)
K

M.A.: mariune sgar plus 30% skimmed milk

sh o

St
M

short
: BLOut

+ meist mucoid

Alk: alkaline
(+) r weak

%Em’ﬂ#"ﬂ

Ay =k AN

palar
resistant

sensitive

: Psendomonas
+ moist, mocolid graysh



Strain No.

Morphology
Motility

Gram Stain

Colony appearance

Pigment

Oxidativa Glucose

Ferm, Giucnae.

Lactose
Sucrose

Mannitol

King's Fluoresceir

Pyoclianine
;l M.A. + 30% 8. Milk .

Paton's Media
" Flagellar Stain
Oxidase {KOV&:E
Paper
Urea
Simmon's Citrate
Growth peptone H,0
Growth marine broth
25 C
o
37 ¢C
&
42 C
Penicillin 2u

exramycin 10 mcg
| 0/129
Tentative i.4.

rowth

yensi
“tvit

Mayaguez bay.
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Table No. 48 Biochemical and moxrphological
characteristics of Gram negative bacilli at

Station 2

rr!

Sl
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Y 3 & [¢F
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R
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F o

Bl

M.A.: marine agar plus 307 skimmed milk

M
M

Gr
Br

Alk

: molst

=i

graysh

:+ brownish

alkaline

moist, mucoid

P

: polar

(+) : weak

R
S

Ps

: resistant
:» sensitive

Fla

: pseudomonas

L
[ ]

flavobacterium
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Table No.49 Biochemical and mnfﬁhulngical characteristics
_qf Gram negative bacilli at Mayaguez bay. Station 2-A

Strain No.

Morpholaogy
Motility

Gram Stain

Colony appearance

Pigment

Oxidative Glucose

Ferm. Glucose

Lactase .

Sucrose

Mannitol

Fluorescein

King's

Pyocianine
M,A. + 307 5. Milk
Paton's Media

Flagellar Stain

fKuvacs
1 Paper

Urea

Oxidase

Simmon?’s Citrate

Growth peptone H,0

Growth marine broth
25 C
Growth Jﬂ?ﬂc
42°cC

Penicillin 2u

-ensiyTerramyecin 10 mcg
ivit
Bk 0/129

Tentative i.d.

M.A.: marine agar plus 307 skimmed milk

S1 : slender Alk : alkaline
Str : straight P : polax
Tr : transiucent + @ weak
M : mucold S : sengitive

E : resistant



4 Table No, 50 Biochemical apd morphological characteristices
' | of Gram negative bacilli at Mayaguez bay, Station 2-B -

- —

- scratavo. | 1213] IsTslyla] T ] )
ey AT BER T
Motility +| + +i+ |+ {
Gram Stain T B S N =F ! I . -
Colonyappearance f; #.:_,_ r“:; W | geq lﬁ:: . | ,
prguane  |_1=1~] |=1=]=1-] | J
Oxidative Glucose + KK = A A .
Ferm. Glucose —lR] =] A | P
Lactose ]—_ HK pore -—_f_r[\( . X
Sucrose ____J:__MR. I ':.-HK _.‘T:-_- ;I
| Mannitol = ML I S MY 1 |
¥Ring's Fiuorescein Yol TN T | J
Pyoclanine (1= B el e ¢
M.A. + 30% 8. itk || [H]E[F][H] b
" Paton's Media - )i ” _i_ -
Flagellar Stain ? .._P ........',P PipPiP ) i
Oxidase {Kwacs t b L + s .+‘ T
Paper + 1 4 2ot v e |
Urea 1 o _4*-—— S '
Simmon's Citrate 1+ |+ +{+ Fir '
Growth peptone H0 20 —+|+ — !
Growth marine broth +1+ ! T b F -
25 ¢ 4+t ,
Growth 37 ¢ + |+ 4|+t
42 +i+ | i |
*  Penicillin 2u 5181 1RIRIEIS| | ] l
Egngi;]?erramyciu.lﬂ mcg i 1S S LR RIS ]S ! '
iviey 0/129 elg | [RIR[®
. Tentative i.d,. | F&Esﬁ Hﬁmhﬁ@%—'l [ H
* M.A.: marine agar plus 30% skimmed milk
51 : slender R : regsigtant St ;: stout
” Str ; straight Ps : Pseudomonas + : late positixe
Tr : Translucent alk : alkaline '
M : mucoid moist S : sensitive
P : Polar Sh : short

1 L



2 | Strain No.
Morphology
Motility

Gram Stain

Colony appearance
Pigment

Oxidative Glucuée
Ferm.lGlu:use

Lactose
Sucrose

~ Mannitol
, King's Fluorescein
Pyoclanine

M.A. + 307 8, Milk

v Paton's Media
Flagellar Stain
Oxidase {I{ovacs

Paper

Urea
Simmon's Citrate
Growth peptone Hy0

- Growth marine broth

25 C

37 G
42 C

Penicillin.2u

Growth

sensiylerramycin 10 meg
Skt 0/129
Teuntative 1i.d.
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Table No. 51 Biochemical and morphological
characteristics of Gram negative bacilli at

Mayaguez bay,

Station 3

Ly

2
¢
b

Wt
- |

2
= o

+
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. B i

e =

Lr

.
S ——

= 3

b

@&

I

T4+

T

H

4] 4

i

S

e

XN+ |+ | 4t

o[B8

T w =it

}ﬂj.‘

R

o il K

N

1E:jx}iﬂi pe 4 |+ +

2"
el ||

|
|
T__f_

M.A.: marine agar plus 307 skimmed milk

S1

Str

Tr
M

P
Aer

»
L]

slender
straight
translucent alk:

polar

» dercmonas

R
Ps

- micoid moist S

Sh

: resistant
pseudomonas
alkaline

: sensitive

*

[ ]
L

: positive with gas

gshort

St

; =
coc

Achr:

stout
late positive
coccoid

achromobacter alkalige-
neas

T ol L o 4 rr



Strain No.
Morphology
Motility

Gram Stain

Colony appearance
Pigment

Oxidative Glucose

Ferm. Glucose

Lactose

Sucrose

Mannitol

Ring" s Fluorescein
Pyocianine

M.A. + 307 8. Milk
Paton's Media
Flagellar Stain
Gxidase-{xﬂvacs

~ Paper

Urea
Simmon's Citrate
Growth peptone H)0
Growth marine broth
(25 C
Growth JB?GG
(42 ¢
~  Penicillin 2u

i@nsiiFerramycin 10 meg
~LVLL 0/129
Tentative i.d.

Y

-9

Table Hu.ﬁz Biochemical and morphological
characteristiecs of Gram negative bacilli at

Mayaguez bay. Station 3-A

L '..-i,....‘ - ¥
e

h EVEL" 1
..gg;jrﬁ«?i‘frﬁfcicicig b el
Fi+ |||+
e et = 1T 1
T:“E..-.::.-r.-;a't.- Erltr |
__r ‘ﬂl_hl'-ﬂl Frlﬂ o S |
._ +"—-‘H-__.-_--.—
| G109 1C!I8I5]

| — o
it e ezt O e S i s e s s
__i_*;__ L ] 1

$ I ;

R
— === 1==I-]
R e SR B e g e
SRR R e S S
T Jom — |
pipioielefeiplpi
i [ |4 |+ ] e
LIRSS R N N N
_:ij_iﬂ_ wote b s baebion
— 4] ==}l
— === === L]
ittt el el el |1 | |
IR PR U P U P Y PlT
R el BN
i S o ol #*E1‘ L | i g i E E
R*RRP\_IRMRB“? b
RIR|R R IR [ IR IR RN
RIR | | E b
'EL_EE_jg_fE?'Eﬂ'\#'\ﬂ‘ﬁﬁb | :

M.A.: marine agar plus 307 skimmed milk

S1
Str

St
Sh =«

e

L | LR |

slender +
straight P
stout R
short Ps

positive with gas Ae

weak
Pnlar

resistaat
Pseudomonas

Aeromonas



~100-

Table No.53 Biochemical and morphological
characteristics of Gram negative bacilli at

- Mayaguez bay. Statien 3-B
w
) . Strain No. {121z2]4l5lc|7]8 RE I
S . Sial O R | ok | Sip | S| Sh 1Y
| Morphology  |srlsciS€lew melscislse |
Motility g nt il o ol o B IR | .
Gram Stain sl B W ‘ { Ty 1 .
| ;
Colony appearance Jr“ ";_H__” M N :M }"L |
Pigment S e, . i AR el =
Oxidative Glucose o ol ol | '*-l 3 e et M
% . " e
Ferm. Glucose M@ e Bt Sam: Bael B e
Lactose ..A\K_'"L o e I et ) !
- Sucrose ﬁli( E ! 1 i
1 : : ] | :
Mannitol AL~ |~~~ i :
v . il e e b | -t j
King's Fluorescein ) ! ‘
Pyocianine i ’ I__...___
v M.A. + 30% S. Mitk |F +l—14i—1—} 4] ,
Paton's Media — o = |- = —',*'“I“"; '
Flagellar Stain PiIPIPIPIDIP P IPE ! { | i .
i [ i bl H A
Oxidase {Kovacs A B I !.1 - ! i
Paper + i i e M
Urea | — =i bt T _1 " n |
Simmon's Citrate '—i- ‘4— +{T-r *'i —'! ! ;
Growth peptone HU o !'i" gl o ""E "'“‘g Iﬁ
Growth marine broth —+ r"l‘“‘l"t"" + 141 H - "1‘! ' 1
o : - : i ) £
25c fH{HE I EIEIT ) |
Crowth 3?¢C -1 i+ +rl+' =i |
s2c |l e el |
Penicillin. 2u R R Ri51R RiR R , !
jensigTerramycin 10 mcg R R S R|Q .Q R Q : -
o - : ,
-1Ult}1 0/129 R R % n R E\f 3 *L 1
. Tentative i.d. @MQ’?'{& 'S %@'ﬁpf } [ __l
* M.A.: marine agar plus 30% skimmed milk
Sh : short P : polar
o 8t : stout S : sensitive
M : moist, mucoid Ps : pseudomonas
Alk : alkaline Ae :© Aeromonas

Gg : positive gas




Strain No.

Morpholagy

Motility

Gram Stain

Colony appearance

Pigment

Oxidative Glucose

Ferm. Glucose

Lactose

Sucrose

Mannitol

King's
Pyocianine

. M.A. + 30% 8, Milk
Paton's Media

Flagellar Stain

Oxidase ~}’ Kovacs

« Paper

Urea
Simmon’s Citrate

Growth peptone H50

Growth marine broth

{37 ¢
(42"C

Penicillin Zu

Growth

erramycin, 10 még
0/129

Tentative i.d.

sensl

:ivity[

Fluorescein

o :
|’25 C

-|01-

Table No. 54 Biuéhemical and morphologlcal
characteristics of Gram negative bacilli at

Mayaguez bay.

Station &

12%4[5[&_{;& R
= g P E ST k8
AR ARI AR ALA I ' |
+itHl+iH it 4
R D S D D S | B
b \er |G & |Gr [or Ver (S| ' ]
il ca e i ol S e s R .
S VN SV DA Py Ty i ¥
SEESERENEN
— — _I'-I_ e | S
= s _ - |
— 1_,#“.:— L e s
— |
} ]
VigiPiP | L
i 3 L
3 é. i l
AL e Mt | i ! ‘ |
et it B | | 1|
- I k "I
Ll B el A
t _—————y
DUV DUUUE RN SV VORI SV S B : a |
i ||+ ]+ _ { |
T it B G i e TER I l
BRI .
R ; j |
) s . L : t — |
| : — i . '- i :
§iL%f;_E; |<.Ei%;3i5 5=§ | | |
RiSIRIBIRRIGHS | 0
RRIRRTIRIDIR 4
M.A.: marine agar plus 3074 skimmed milk
51 : slender R : resistant
Str : straight S : sensitive
Tr ¢ tranglucent I : weak
M : mucoid Ps : pseudomonas
P : polar




Strain No.
Morphology
Motility

Gram Stain

Colony appearance
Pigment

Oxidative Glucose
Ferm. Glucose

Lactose
Suerose
Mannitol

Fluorescein

Pyocianine
M.A. + 30% 8. Milk
Paton's Media

King's

Flagellar Stain
Oxidase-{xnvacs
Paper
Urea
Simmon's Citrate
Growth peptone H50
Growth marine broth
25 ¢
o
<37 C
42 ¢
Penicillin 2u
exramycin 10 mcg
0/129
Tentative i.d.

Growth

sensi
Fivit

Table

No.

-102~

Station 4-A

55 Biochemical and morphological
characteristices of Gram negative bacilli at
Mayaguez bay.

P * ,
o] A qgd =
=i =1-1-]-] ] ‘
HAEAAIRAHAEEEERE NN
e = S i ]
!r— e ool il Gl (. ;M
ARID | - | SIMIP| D) — B
M= 1= =[=1=] |

e - [ eee |- il

A W-]-T-1 T

+i+it+ |+ i‘_4*7+*.4“_ . J_l ) :
-] -
PiPIPIPIPIPIPIP L]

o R o RS S ROy I AW }
IR N i KT _

sl Bt o

Lo 6 DU [ U NS Y |
Fi—l=l=1Ft |+ |

+ el ]+l T T

il el e ol N bl Gl & il :

Lol Rl -+-f;1-+ it

i beat o Rt e o At n ol B

giRiniR[s[RIRIR]
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B RIelaeolu] —
&?‘i“fw%qhkwhﬂ M |1 |
M.A.: marine agar plus 307 skimmed milk

Sl : slender &g : positive with gas
Coc : coccoid Alic : alkaline

- 8tr : straight P : polar

Tr : translucent I : weak

M ¢ moist

R : resistant
S : sensitive
Ps: pseudomonas
Ae: aeromonas




-103-

Table No, 56 Biochemical and morphological
characteristics of Gram negative bacilli at

. Mayaguez bay. Station 4-B
.
Strain No. '_1_'2'3 45_6 Tf B I ]
Morphelogy zﬁ_ﬁ%‘ pl's ? %’_%‘ﬁ_lﬂﬁ;ﬁ . . B |
Motility Vi HITIVITiT|ie | :
Gram Stain IV Y O S e P et f | ‘l
Colony appearance E_E ?: E_ t: A
Pigment i [ S |
Oxidative Glucose == R _éKA’dL
Ferm. Glucose - R & ML _
Lactose S Sk Rt Sl e Mﬂ.&dl H‘i
Sucrose || | )| MY HIHT ‘ !
Mannitol  |= |=|=1—{—AGMUKK | t :
- King's Fluorescein PO A e A '_F"I:1 I,
Pyocianine el 1
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Flagellar Stain [? E_ Py f P1Pie ‘
Oxidase AR s -+ o 5 +. L .l L I'
Paper aall el L ol el Bl
Urea i__"_‘__l_:' K | T |
Simmon's Citrate Ll | i '
Growth peptone H,0 is ol e e )
Growth marine broth it +L+ Tt *
I’zs"c [+ | e ] |
Growth 37 ¢ el i e i 2 + [+ 1+ |+ ' ‘
42¢ il L :
Penicillin 2u _E R RIS IRIS|R R
i?nsi erramycin 10 mcg R F\ R S R R R R | I
ShvRs o/129 |R % g R |R R%R ; |
. Tentative i.d. @‘Q Q B Q§Q§Qﬂ§i_— | LJ - U
* M.A.: marine agar plus 307 skimmed milk
Sl : slender R : resistant St : stout
¢ Str  : straight Ps : pseudomonas + ¢t late positi~e
Tr : translucent alk : alkaline
M : mucoid moist S : sensitive

P 3t polar Sh short:
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Morphology
Motility

Gram Stain

Colony appearance
Pigment

Oxidative Glucose
Ferm. Glucose
Lactose

Sucrose

Mannitol
Fluorescein
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M.A, + 30% S, Milk
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Table No. 58 Biochemical and morphological
characteristics of Gram negative bacilli at

Rinefn Coast,

Station No.
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M.A.: marine agar plus 30% skimmed milk

: slender R

+ resistant

Sh : short

Str : straight Ps : pseudomonas St : stout -
Ir : translucent Ae @ geromonas G  positive with gac
M  : mucoid Alk: -alkaligenes

P : polar alk: alkaline

AM : amphitricous S5 : sensitive
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Table Ho.. 59 Bilochemical and morphological
characteristics of Gram negative bacilli at
RineSn Coast. Station No, 2

Strain No. E_l ? 34 5161718
Morphology ﬁ g Cor |86 ?u- Er
Motility |+ |+[t} |+t
Gram Stain o el B
Colony appearance
Pigment
Oxidative Glucose
Ferﬁ. Glucose
Lactose
Sucrose
Mannitol _
King's Fluorescein ir":‘ il Al Sl Dl Pl
Pyocianine st menl Sl ot hantl o r'
M.A. + 30% S. Milk _j_'!'l". it R b el b N
Paton's Media 1~ “_'__+ e et e "‘L"l"
Flagellar Stain PP (P [P{PIP{P|P]| “
oxidase {Kwa“ Al St ool ll e el . j
- Paper ||+ ||+ [+ I+ [+ [+ N
Urea . | L . { .
Simmon's Citrate ||+ |+ | -r
Growth peptone Ho0 —i—f4 |+ ==+ -
Growth marine broth Ll i Bl Bt ol S e ol e |
25“0' :_l-_+_++++-i—+
Groweh J37¢ |+ [l ]+ [+ 4+
sfc [ [H]F [ HE T
Peniclllin 2u Q 6 Q E QHQ_ R R |
sensiJTerramycin. 10 mcg R 5 2'2 E R g ig » [
Hvis o129 [RIR R‘Elé RIRIR P
Tentative 1.d. @ﬁ?} S _Q‘-\’I@Eﬁ- _1— - -

M.A.: marine agar plus 30% skimmed milk

S1 : glender | R : resistant
Str : straight 8 : sensitive
Tr : translucent - : negative
M : moist + : positive
Brow: brownish Ps : pseudomonas

P : polar
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CONCLUSIONS

Predominant growth of single species of Gram negative bacteria was
observed in specimens taken at several stations either at Tallaboa
or Mayaguez bay.

Some stations did not produce any growth either of gram negative
bacilli of the species studied or of gram peositive cocci or of both.
It was not possible to isolate gram positive aerobic cocci from the
Mayaguez bay or Rinc6n coast samples in contrast with samples from
Tallaboa bay which produced abundant gram positive cocci flora.
Some physiological characteristics of the Pseudomonas sp. isolated

showed different patterns in relation with the ones reported from

isolates taken from temperature seas. | |

Pseudomonas group LII and iv,.Aerumnnaﬂ sp. and Vibrio sp. showed

a definite requirement for high sodium concentration to grow in the
media tested.

There is a sharp contrast in relation to the biochemical and physiclo-
gical characteristics of the gram pesitive benthic coccl isolated
from tropical seas and the chara;terictics of the strains reportedliy
isolated frum temperature seas.

Due to the general lack of knowledge in relation to the ecology and

" physiclogy of bacteria from benthic coastal areas in tropical seas and

the forseeable utilization of those areas as possible sites of dis-

charge outlets of industrial or thermoelectrical effluents, it is highly
recommended that this type of research be promoted and performed prior
to the industrial and/or thermoelectrical develepments. Also it would
be convenient to measure and compare findings after the incorporation

of new elements in the coastal environment.




Vi

S HE

REFERENCES

i I

Baird - Parker, A.C., A clasggification of Micrococct and Staphylococei
based on physiological and biochemical tests. J. gen. Microbiol. |
30,409-427.

Desnues, P., Moustardier, G. et Nieto-Gourribon, S. Considé&rations
basées sur l'&tude bactériulngique de 623 souches de Staphylocoques.
Revue d4'Immunolegy, Paris. 31, 435-447.

Subcommittee on taxonomy of Staphylococci and Micrococei. Internat.
bull. of Bact. nomen.and taxonomy. 15, 109-110.

Rhodes, M.E, Flagellation as a criterion for the Classification of
Bacteria. Bact. Rev. 29, 442-465,

Simidu, U. and Aiso, K. Bull., of the Jap. Sec. of Scient. Fish.

28, 1133-1141.

Bonde, G., J. Studies on the dispersion and disappearance phe-
nomena of enteric bacteria in the marine environment. Rev. Intern.
Oceanogr. Mad IX, 17-43

Shewan, J.M., Hobbs, G. and Hodgkiss, W.A determinative scheme

for the identification of tert;ih genera of Gr&m—negative bacteria,
with special reference to the pseudumnn&daceae. F. appl. Bact.

23, 379-390

Quigley, M.M. and Colwell, R.R. Properties of Bacteria isolated

from deep-sea Sediments. Bact. 95, 211-220,



g-

10.

11.

12.

13.

14.

13

16.

17.

-1{2- .

)

—

Hugh, R. and Leifson. E. the taxonomic significance of fermenta-
tive versus oxidative metabolism of Carbohydrates by various Gram-
negative bacteria. J. Bact. 66, 124-126.

Society of American Bacteriologists. Manual of Microbiologycal
Methods Edit. by American Soc. for Microbiol. Mac Graw Hill Book

Co. New York.

Leifson, E, Atlas of Bacterial flagellation. Academic Press.

New York

Leifson, E. Stainning, shape and arrangement of Bacterial flagellsa.
four. Bact., 62, 377-389

Wiebe, W.J. a.ﬁd Chapman, G., B. Fine s-tructure 0of selected marine
Pscudomonads and Achromobacters J. Bact. 95: 1862-1873

King, Elizabeth, 0. Round table. Current trends in diagnostic
microbiclogy. The identification of unusual pathogenic gram negative
bacteria. U.S.P.H.S., Edit. by Center for Disease Control. Atlanta,
Ga. 1967

Ewing, W.H. Enterobacteriacese, biochemical methods and group

differentiation. U.S. Dept. of Health. Ed. and Welfare., P.H.S.,

C.D.C., Atlanta, Ga. P.H.S. Public. No 734 (1964)

Gram stain. Manual of Methods for Pure Culture study of Bacteria Edit.
by Society of American Bacterioleogists.

Biotech Publications. Geneva. N.Y, 1946

Shewan, J,, M, and Hﬂdgkiss,_ﬂ. A method for the rapid differen-
tiation of certain non pathogenic asporogenous bacilli. Nature .

173, 208-209.




18.

19.

20,

21,

22.

23,

24,

25.

26,

27.

~l13-

Paton, A., M. Enhancement of pigment production by pseudomonas.
Nature. 184, 1254.

Rovacs, N. ldentification of Psedomonas pyocyanea by the oxidase
reaction . Nature, 178: 703.

Zobell, C., E. Marine microbiology Edit. by: Chronica Botanica

Co., Waltham, Mass.

Zobell, C., E. Studies on marine bacteria. I: The cultural requi-
rements of heterotrophic aerobes. J. Marine Res. 54:42-75.

Zobell, C., E. and Upbam, H.C. A list of marine bacteria including
description of sixty new species. Bull. Scrips Inst. Oceanoy.
5:239-292.

Carl;mci, A., F. and Pramer, D. Factors affecting the survival

of bacteria in Sea Water. Appl. Microbiol. 7:388-399.

Ramsey, J., 5. Ecological aspects of pollution in the Mayaguez bay.
Technical Completion Report No5. W.R.R.I. Edit. by University of
Puerto Rico.Mayaguez. P.R. 1968.

Mutioz, C. A pollution Study of Mayaguez bay. Library of the W.R.R.Y.
University of Puerto Rico. Mayaguez. I.R. 1968

Sisﬁrnm, W., R. Microbial Life. Edit. by Holt Rinehart and Winston
Inc. New York. N.Y. 1969

Tarzwell, C., M. and Gaufin, A., R. Some important bioleogolical
effects of pollution often disregarded in Strem surveys. Repro-
duced by. Biology of Water Pollution. U.S. Dept. of the Int.

FW.P.C.A., C.W.A-3. 1967



T, SR I A T Y

RITE

—_

Z8. Nusbawm, J., and-Garver, R., M. Survival of coliform organisms in
Pacific Ccastal waters. Sewage and Ind. Wastes: 28, 1147-1167

- 29. Castelvl, Josefina. Bacteriologia Marina. Ecologia Marina. Edit.
by Fundaci6tm 1a Salle de Ciencias Naturales; Caracas, Venezuela.
1967.

30. Mitchell, R. The effect of water movement on lysis of non-marine
microorganisms by marine bacteria. Sarsia. 34:263-266

31. Vaccaro, R., P. Briggs,'ﬂ;; P, Carey, C. L., Ketchum B.H. Viability
of Escherichia coli in sea water. Am. J. pub. Hlth. 40:1256-1266.

32. Pramer, D., Carlucci, A.F., Scarpino, P,V. The bactericidal
action of sea water. Marine biﬂlngy.iEdit. by C.H. Oppenheimer,
Thomas, Springfield, Il1l..

33. Jones, G.E. Suppresion of bacterial growth by sea water. Marine
Microbiology. Edit. by C.,H. Oppen heimer, Thomas, Sprinfieid, Ill..

34, Liston, J., Wiebe, W. and Colweel, R.R. Quantitative approach to

the study of bacterial species. J. Bact. 85: 1061-1070

35. Anthony, E., H. Regional variability of bacteria in North Atlantic
Sediments. Marine Hicrnbialngy. Edit. by C. H. Oppenheimer, Thomas,
Springfield, Iil..

36. Lynn, W.R., Yound Wontak. The ecological effects of sewage in
Byscayne bay. Bull. of Marine Sci. of the Gulf and Carib. 10:491-509.

37. Stein, J.E., Denison, J;G, Timitationa of indicator organisms.

Pollution and Marine Ecology. Edit. by Theodore A Olson and Frederick

J. Burgess. Interscience Publishers, N.Y.



~H5-

38. Coltn, Ermesto F. Estuaries, bays and coastal currents around

Puerto Rico. Edit. by W.R.R.I. University of Puerto Rico.Mayaguez.
PiRI

39. Domenech, Rafael A. Sanitary Survey of Tallaboa bay. Edit by
Public Health Depart. Puerto Rico.

40. Anderson, J.I.W. Studies on micrococci isolated from the north
sea. J.appl. Bact. 25:362-368

41. Bauer, A.W., Kirby, W.M.M., Sherris, J.C. and M. turck Antibiolic

suceptibllity testing by standarized gingle disc method. Am. J.
Clin. Path. 45: 493-496

- 42. Strickland, J.D.BH. and Parsons, T.R. A practical Hand book of sea

water analysis. J.C. Stevenson. Edit by Fisheries Research Board

of Canada Bulletin 167.

43. Standard Methods for the Examination of Water and Waste water.

12th éd., A.P.H.A. Inc. New York.

44 Martin Dean F. Marine Chemistry. Vol 1. Marcel Dekker Inc. New York
1968

45.Cerame-vivaﬂ,iH.J., Stewart, ﬁqK,, Parrish, L.P., Llavona-Freyre, J.
and tosteson, T,R. Aspectos ecollgicos de la descarga de efluentes in-

dustriales (petroquimicas) en la bahia de Tallaboa, Library of the

University of Puerto Rico. - Mayaguez P.R. 1968

46. Ramos, J.A., Biaggl, J.V., Dlaz Piferrer, M, Informe sobre un estudio

de la Bahja de Talloboa. Edit. by: The Commonwealth Oi1 Refining

Co. Pefivelas. P.R. 1968

= R e e T e



v - . . . y o - s o = i | ..: ] i -. o, ; ! ] ; *-I:-
- . L 3 A - ; . . 2 . &y L] *H‘- i *‘--‘_-t‘r

SRR 5 -n_;. t'tﬂ.ﬂ;n.mirr'.q_-mll tm P
! _h...h.---..-.-.u....-.. e

..-.-.-ﬂr.-;; 5 J..II.-JH- "'-i—ﬂ- - a .l ¥
A ELhe e e, S Al mrr sy e -

7 et i 2 1 = e s Coplle
. e P . : ; 2 o A SR .
o —— R
] : P

Brr L, et :
-'-'-H-"’fr#‘”‘;'t-!'lt -‘hr._ '_11"" fu.-. -:""-- : _
F e . L -Ff-n b R "*“"Ji‘ﬁh-ﬂ*rﬂr Bl e e §
- _r-n-.l- .A—_..-H.-ul‘.lnnﬂn S e e -_. . ._ , e .. ; ; iy . : i - : E ; T ! L 4_;:-‘1-:111'-'-"" ’-:'_"“_—1'_ o _‘#:,1_‘& ﬂ’!‘rx%h:;_}."_-' o
- ""':""""'1"?':"""" e . e - - : ; ¥ B L 3 k] el : )
R N
: .r.wn.
I FAE et -- I .' I ; -.- -.. '.- - .1 - ' :c-lr .- t .
___....,. 'f-.-—-.l. -r-r'h-.—._‘l-ﬁi‘-—r _-—-. o frit A T . =z {‘i’
; ; g LT AN v dﬁ-&ﬁi,; Ll,._,....'jl
- * # 3 Ly - . e, *'\--r
. J = G ﬂ.,..-‘p.h =

e CELVRYTTAErma o RS

SR PR
DMt W i T AT L
- .--.-- | ; --1 n
"‘1 -= e
Hr! -.-i
ta e

R e
it R, PR
N Lok, A Sy R
et il I

J—“aﬁ-—ﬂ.d"'f-l-‘" "'\.lI_F.'. w F"
. -1 kit :
;“*:J:E:."Q AR ot ; k I'.! -~ ‘L .

el Y B y -—r

L e Lo s % .----'-.u'*lr-a,*.-

..- w % L . 3 5 b ¥ : * = T, ° o iy

. ; ! ; -r.‘ ; Ay g ""*"*"-':l'"

- ¥ 1' T S g _.‘.li—|

. v 3
SR A
i "'-"‘ih"i'ﬁ-'"

Ok

"_- ':-;-"q:r "'.r'

T ekl ol TR T —#—*é'rl-l----'rw'- ]
rﬂ.ﬁ-ﬂw __;m r.r.-"ﬂ‘-""' .rua-:ﬂ"‘l"" ﬂ "_w-g-...- i ; i P e e R R i T e
Tt R e v T ; Le) _ﬁ:‘:m e e it e '-._..._.,‘_".“".._.‘*ﬁ
+ :-.._- + el i, S Frop . SR : . i A 2 - . om ol 3 #l‘rllnw':_l L-!l_-..'_ i -'.I'-:'ﬁl"_
gl I gamie e e o S T s """""'.L""'" . n*%wﬂm-“fﬁ R oy i, AT T A T S £, e

a - Pyare il

}1

P . s . "I I R L B LR o o el = [l | EL




FLoORAPHS

-

ST

LR

-.-.'... hl'.

A -

B 0 e AR AT o T3
SRR, o AT "’Eﬂr

n L _
T ..-'.J.'l--.;;:-pn- et
=y S = e T

5 T . a

IR, P

STRAINS TSGLATED FROM THE BENTHCS OF TROPICAL

R
[

SEASY



[T [ TR R

h o N T

- — vl

V18-

- 3 I e . . - i 11 2 2k i i g o Sl _ ] - _ o % R o I e e B

T AR T

B Y S e s S < .5 1 - e s i .

4 -

ﬁ.ﬂl:'_tf:" AR i e e g s A e :i:"l ...'...::4“..-_.“,,_,“......_

.. 1_.?".?"-'4 53 :r_' Yme E;‘, ey . |i“;‘ ..-_ 5 : =] . i : A B IR A H e *-H;-;
_h*;':.., Sl Lok e "'u—-ﬂ e ki T ; 3 s

Y b n 7ol SRR 3 | - g sl g b ' : » "'."“" ' L .u-:!' ﬂ"ﬁ-s,_ﬁ?ah.ﬁw*:g_-:
e : -,ﬁ“*-ﬁmbﬂ-r_-:‘r“ -"-l"" 3 . - T ; 8 ] T T i o r

BET e e om iR e D

3 = R
.-i..i- v, - C a5y 3
s fa, aelmma & s bl ] L o]

T : = T

= H '\.Ii ::-E-:‘ =
- faﬁi_ja.ilq-."q_._- AR R J.J,;::"P-cgﬁpdr‘ it '.‘1-'15-_1-

L GEosET et AR TP VRN f.aﬂwwm

PR SR

CTEAA Y ':J-}*h Fol R Q_%EEE‘ e Y

wlaisis

; e e e T T S SR T8y %mfm mmmwwamq
HEWRC G 2ol "'"'z_...*_-;l-._, G R b ;

.|

R ey o Pt L L "rﬂ*ﬂm-ﬂ
DA i .a - o wl 1

sl LT : '-_.'TJ.'EI.'-I'I--\.;;ﬁ:-':"'.“"- fr - II. "'"lh'"i:{:-h ;:" %-FT?F' LR e, o "EF: 7 "-'- .-"-- L F ke '-"1'._-_ [ - . "--'-.r _""' [ LTI _-
o e F".ﬂ;‘--f'l .:-_-;-_;; . LT | '.-EI " -.4. #—ﬂi _:;l"-a- 4-,_.:'.'_-_;!:_‘_ aih g By T . ks

] - e, . \ : R S g R Tl e ey

: A ik 3 i I._c_-"_-.- "'::_ﬁfl o ' .'t:r i E "E- ?‘“ﬁr "'" el ‘4.- oy {;l-' L R i .r 4 nh ‘ '_,:.-.;__-ﬂ_:.: LA

1 ot ERR Y Cu LU LA A '" I -ﬂ Y h?‘ ot o i T ,-: ) '*.'I“.--F p

i iz Zh A AT s - . T dnr o i, TR I M

. s . - U e el e - - _' 2 UL — o ) -_i':_'?"t -= 3

o .n-'a"--h- .
- - e __-\.-.-..n--pl'-.-n_- e mr L. mehim g W m s R

mﬁnsﬂm-r,:;-+__é-wi—*m:-w nl nﬁ_mﬂ?%ﬁ-!* ML 2. 4, m-.'
TR P TR £, o TR 7 s o ARSI L

_— i, -
T - :-.q. r

. IR g . g . | o T T - -::;. '..I'r—_l.l-.
i H i ...-..:- 15'} f'l'-ﬂ--._dr-’-'jiﬂiﬂ-.ﬂ:* roa =T Bt St L

1
o : e - e T, Ly #&EF"'* Se gl v st i 'y .t £ _h:h 1..-} e '.---a:."-l .-f

; s Voml ALt
1. g Tredbh o apk e aml# b el T S W el - i g t

d % ) i B, LA = LY T i T
;,,I i . ) i L_”__l,ﬂ_-'.__r_._: L f._'_'.':.-- w o= ‘-._fr-l';‘:ﬂ:'"-d- :??.*‘: T e M
—-— i - . LT e ._..-- SR v o A e TR e
CEE L. . ' fc,;"*- o s x,.'f“-éf:-.iw e ey e
. - S Yo -t : et e S e et L =
H g e - ot . i oo T, A T "'""_""'-3"'-';,." : -.j"#r'l-"'l' " ;i S =
L R = . ._: ; -‘_.-: I:":r-' .'I:. i{i‘-"ﬁi'ut'. i _P_.___.-.r.__:‘_i--'_‘- 'F -.|-$-J.I:.-.-. _,l 1 5 : i . 1
A l:: oy E “."-:-"‘“7_"..“"-- : caar timk -'\-l--rh- 13 cepimie A Ly TE e M"

b . . i £ P i - PR SO
o e i o 5 . ] - = s gl g e d L AR 2 - ha : ey = s o

5 e o Ty e e S R o _°ﬁw}ﬁ ruﬂ--: T AR S R TR el e :5?.".".'.-,%%'
r L e H R R R - ot sl S IRE P e it e I
cao N ¢ * o POl P =™ A SR et T ,.. e SR e £ - L = PR Lyl
ik e T SRR .s.-f-.-‘:,--z_n--*:-"w-.-}'r— L Py * il S ’Iﬁﬁ'ﬁ :,_; iz
. ) - ‘I ..- . . : r:’ :‘fh r -I-ﬂ" "'l -.l# rih - - . ; ﬁ . . :.- {'_-:?. ; ¥ A"\-.{-: ﬂ#
4 £ et ! 2 :.. o .h_'\l:._-?' ;_, pr it . £

[
5

PR L M

T

e £ T R ---_1_,'-'+-'_' [k : B,
i L - e _.qu;. 2 .'::::rf'_ﬂ' ':"':F__ ’.i:_-l:'h.“ - _,tf;"_‘;
4 oy ‘ e L : 4 ,.;'._1,. g v R P N
) ek R 11" b i :-e u."' ; ; 4 \ﬁ'.iri?-h;f,:,&'--
SR T BT T WAL L. A i - .n;_d?f‘fﬂﬁ!?ﬁ!‘“-"' -
L — gi ot ' v DA "n--;":""i -i"', .}5_‘ ’.---*-. b: :.'._ 1,1,.- A o G
4 n i : -.r‘- o T |_ 'l. g = e __-._"."'"ti -;q.gl'.#_bl:,:.-__.‘_. :
O A A .#ﬁiﬂ.ﬁﬂ:'ﬁ*f o e T E&Z: ammA AL T L
= i ’ - S - - gt Y -.l""'..lT.b-ll.l A" - = -
T . S R iy il e ..*"‘ e PR S L e o ey i S r-:-u{'g- =
e SR = Tl b e = f'_"..'*'} i - e ek e TP S THEGd
::‘ e, g T e o I AR s SRR R G 1L T BT R o
d . i ! el : d PR : Ta e R i Y S RT L ] B T A ta ! .-'J' T
L g . PRAL ?"FH'J *: _1-_-'\—rl -F_"L .J_. -"‘_!_.._-f-r .:#-" . 5 : "#_ _J- 1‘{1‘;1’:_4 .. R t
] e T I Y e e R : T .
Do s “ PN gt e ST T = Y NS ) T
kel x ST k. AL T e SRS | - PR T L R s it e L (O i : e
i % , G ool e R T R i 5 . . .
- * i . B e "a L e R o r n
gt # " A R SR i T ’ T = - , i m -
Tl ; HRrLE 5 - 4 . L R Ak R CL k. *
- s camn R T IR R - SO W S
a - : ey v o T a ¢ -l .-\... s R ; 24 ; a—ffﬂ-' #‘“ - T -E-r:-' st . =
- L Com o womem e r alemmo Ry, R el L LT e e - R - -ﬂ‘_”'”_‘_ .-r PR __‘____. - Pl el gt
: i B s Py SO LN 0 - - -t -":-' = e 1

w1 Ll
_.1.,{*"'*:-;-'1-"'“‘ o
L

; : : : % = ) 3 e
v ok ce : e e iy A o SR Gy a R i s B : RS o i 2 PPy
* o mnd . e o A B e cRak TR s -k *, L ‘"— L i e --r TR Dy o ‘;‘fil_fﬁ '
- : Lo . R T TR e e e I R e G _,_..- A L _"'.' g il oo oy Al -
™ . - e I PR I . b ' ?.- o 3 v 4 s I R LR o _\_ io : y P R o i 3 i
5 s

" Fra] T BT N

P et ]
+ 1 . - Tarr
L2 - H [ - - . - maran— T . e [ A .
. | L : ""...:rt#u."-\. L L..qll,.-,.a_..l..l-.;" e o e amm geRe— g a Ws = pa = _---r d—"‘-l'._\. izt "l-l- : : LI T B PR
.- T o R R Adeied e e - 3 LT - T T e -
o e - k| L T L r P g e .
= s oemlan - .y - S - e
- .‘ o ke — ren - -

I-.-.-‘L-\_.—.—

ERY R 3 e R P B ot R
- e maem poT ATTETT S IUT O RAUNTHOS OF TROPICAL 3IAL,
L [ S ;




. =119<

il
]
=y

]
. - - - ¥
- . o b { ]
i S

F
I
'
L -
i
- M - L
o, r
=
1
| : :
]
o
1
e
TLeTE oL
=Y
'
= oa
L
L S
=t
a
- B - * A |
3 '
i - Kl
L} b :
= e 1 = - - E ’ .
a ' a & - ; ) ; E‘ e
- - . e :
\ - " -“:. L} " b . iy
: u'.‘.- 5 s ) - r'l T
- I : " T
Srota oL 2 b : '
o L - HI -
qoaa oA - s T -
a - ' = = 3
2 ; - ™ - )
- PR - = .-
3 heige '
£ —— 1 i
- = T
- ] =
" ke A, '
-
L Y
. - -
2 '
'
A
s
L]
.
a Ta ™
- L ] Ly
: =l omb g,

--rrh;----r-_r1_ﬁ--- =g = - .
E el ' T M S B o e i i i o, Bt B el B -
R L ST R Jl:"L-\_.r.,'q L _.__.!_._'._..l‘._ :J.'ﬁ\_' r 1. :_»._..;_:._.:_‘.'I .-H.-F"—. -:" i?-‘h “q.lq St.]r j|'.-'T:- “n 1_1.:_{_- .,-i "r-i.:";_ Ty - r-n--p--{"-.,-bq Sy -, """":I" — 4*
z R e . - o S ek ae i tm N i ; I'.-T-. h a3 o i A ] eorEe
: ; dane I B v AL Qe S T SEas
- —re m
M._q—_.

'l

oo g W, L~



) . 2120~

-

Ck Ly .
THTTER A T e e I T
2 o T

. ! .
5 AR SR e S )
[N B E

1 | LA L
T FIfA o e s g W e

ooy ~— e e el m
R
. 2 = * : M PR .
. . o [ "".‘.‘ '_.. oy e AL i - .-‘i_'l'}li*.' y
MFH-— s e e R K — . .
gy Jy o SR o AOCHCE ~Ok G e v e el 1 T Ykl A T— it T el — =, T [

i B n R R Rt PR L EL L g, iy e teanie maiea i s S e
- ; e T b

=i R R

I CT , ; . v - : ; S8 ;
-

e et AR

; ?‘E{F!‘i o I et
.1'-..- -.F-i" Tm - 1-:'."'_':'I.'q:||';--.-t.

- T, Ehart "t ad ? ' d::'ﬂ.-l! L i P

= L il e e e o ;
e o e g -+ v sl

b TOEE P e U S T e B vy . , L _ B
. el el R R e Vo amoecaita: dEa® SNGET TUINCR iy aaee 2 T <A G
o R .- i L -r 5 - - [ 8 e RO B e P om ol Py T <IN ot g st I 1:‘._.;,"..,‘__ .

Sl » T S - mm. - -



Lk
-
-
A
a
[ L
e
4
1

'_ .
J.Hll.l- .
c g ¥
= Cae E
Lo epm oAzt
I
. e .
) e
.
.‘- L)
T

L

SRy e i !
s = ‘;!_r-"-"l"“'uf:

i "'h .. ST P e A o= 2
Ty i Lo N TR T
= :

185 2 '
i T P2 %5 T ol o 5 i MR
e by i e g T £d T 4@%‘3,
s ’ H_. - ?._- ﬂ:—.‘.:..,j:..._!. "} J_ﬁa-

A A =2
E.E-. 'h’_-r": ':'h._-n: e J..rl-?
-k N T ORI L i

ekl

-l

oy N L PR 5
A i it L S R

= -
5 - e TR
1 i T A

= Al -

BRI o T T

- At ;e
.

ol "

e

R
i “_'.'r ﬁ
LR

L L
. e

el .J.L -""r'"_-:"‘-l-"" F..:. =

- -

R LR AT e Y =
Ny - il PP e

(I .id“l.:l,:‘tul&ﬁ:’:_ir’fjt

SR i el i S S p = TR
A s T
& . e MOF L ek =i ___.-!.\.:.,'?-I_-\. =
Y '-'ll"ﬂ\;"' T T ) ‘l" - .',J":E-: :
oy T o O gt —a--_._‘._-\..l.‘ atm ow o= " A -
S e T e Rt ST e L o
. ’ b g m e

]

e nk G s

i D

o 3 e,
SR Y P Ll P e v o S g B

T

- LR

A & Wi T g NEB -

o O 1'.2'\-:%!" }x - o)

- Pt e = A e |
R T e : LT SR
R B T .o
o
S e w— e 4

C T ..l-J ¥ -1 1™ Tl

- -

! -“"‘H"‘f e “ﬁﬁ';ﬂ*— N
(L T - R JeEb

ey o A il R S el M

. BRI e T N G e 2 B T b i
SRR R T LR R :

Ty

T

L I e O i R i S
& T R TR
R e =

e o) T B S L

L S R - R e B
T e e o i o o
v o " : [y B e SR
Fond S

. ) 'l'-,...;--":l. .:-I ) o . __i-- = y X
S TR ST e

(LI e j'-mﬁ'—'- =

LA

2

ot
i

Easing iyt
by~ o

L

=

- E T e ,
O e A ey 1 v s MR o L G
R T SR T R e L et
BT T L
k- Ty

"l el
e e

! u
o i i Rt B e i bl S SR P
) SR T e WL L gt Com e mg- e R
e A g i P d O T . vs aeetw LR
;e rn - i -ty - =ik A - L ra
- - -

AT e
_‘; by -_,1'::",_"."#'“ A» I.n-'..-r_'_. r‘.-h_:-'-L.".'-' by
e, L] L e
L T T TR s, LR |
5]

LY



A R g e T Fae rre - 5 o it . o = ;
Wﬂhﬂlﬂ*#—m L o kel - *F’l" t""l'l"'l"l'? . o ' . L s Ry i 2 . 0 " ';_-"-\iwm e -.'-.- il
; .'“h'. 3 b e o ]-'-*'I-\I-u-rrr- = £ = d i .3 ) =
Ey 4 i Ili-ﬁll"-lw VPR T L

i-:;-la-l--i--i.p.-n |-l-F- ak A
3 & e 3

'"ﬂu*
#T..-'?"ﬂé"‘!- -"F‘-"!':'!H'-."l‘*r
\_,'_, S 'L =L J-"'-:Fﬁ%

i T '*:‘:-1-"
"""F..'F'."f & *.-,! ;“

R o B R

e

- h.m_ gy i B et

S
o

i.i*":'. ?EEL
; "'LJ?:"'-:'-"EL"“I- ..;mm-_s--

- IIJ. .*'-'\'""‘"l.-" ..:.- .
P W '-.__.,,!'_._,..r'_?..‘_. S 1- g ine L : 5 3 ;

iy i O T L T ";' T e ke
-'ﬂ'l % Fl . - l|-"| -*.L _- \'l\\'\' =, -:."j;.m’ FI..‘. nat I}:’l %

-ﬁ-’-’-—.-hr:. Er L . Lesk i . :
: 3 Brrep Jiﬂi-l.-lﬁ- : [F ._.A- £ %?ﬁ-‘fﬁ&.‘tﬁbﬁa% -'hat-i',_.!-g.-—.ﬂ' B Lhh sk .ﬂ.-.h{_r-ll..r-!‘!‘ -~ =

,.

S e ot k_,‘ih-*-he---.h’ 2=

=Rl L B

:‘ R L AT HIC e b e o

a

5 o

1: |-.;--*'-'

—i- .

¥ 8 -'a|-'__ X )

L
Fohh B = v b ek o T T E._ LEE L ik el : i -Je B 'H—-_HI.'.... + g
d:l":-." ; = el '.'H O SRt el ‘f:r-}.' ”"'.' ; r.".' Sk e “'?u'..'a.'.-?"-e;::.'. L o ."r.. <ol '-°F.|:.__ L "'# i
Lt L O BRI T ¥ L = B r.-l- e --.- & s o e ,‘ i i © b ) e A, 1 L] i ; % .'\- s '-
2 h e i : b ._.. i .-';.ap [ : r'I.—J--|‘ = . e .__ i . - -‘i-r’ C o, e - W ' - & - T gy
s oty s B #‘F"‘ Frooaas B _‘E'!‘L iy SRR iy ..*"".-_nf « '-.-.rp- .--.I-...a— -'-l\.l-\.'-'l'
- R T T P ol B '-.h.a.-. PR i . ; ; ’

H < L R b T R tm e g e
'l'!'i'i-l-_r!ﬂ-im-.-:-._- E T PR o M A [ by e i L e (NG L i .""n-f ""hl'—x

"""l"'T e e R Tl O ST T R B Iy hpa om r..\:._-u.p-\.. """":“' .

e P P e L e : -
] 1 " b ke i el T —..  mzm . _ :
2 T g L I':‘-"" PR “fr ..-' .:"-"l 45 r-_r.:::. F‘{f }a. =T ”';‘:‘-"".I:'-."“ ¥ ?.' : 'iF
i - - - ' ' -

b - T - T, i

.. . . ]

(o et il ] - e - r -'-I;' i, g ..-l':'q,.'.q.u._.
s LTS LU v omme mie wLm ;
- = : e S e g o S MO

"'--\.A. (] st e A ol
A g 0 B en i T J.ﬁ

- F oot . e o A - S -
q._..,u..-a.r_._,". 2 [ _.-..:'.\? 'I ..:‘HWH'_...:T.E?‘ =

--f-!’fn.-, B e, a e MR LS :.,, g S A 'tM

-
-
Lk
el
.

-

.‘:l.'l-'":- TR s T mmaakel L B TR A I e i

R i L I S ¥ e A Al ot A
I"r ] ; -, I__#."‘ P R R X _h g e ek ra L I::" iy 1 [ - l- h-_."- .I".., o :l'\- = 'r-‘.._ -
G o S 3 T gl Mg TR L R Ay e e : !
l.-. L] - - {-\.-.._.E..I. I:'-ul '.:1._ =~ =T r-: ;-In. -|'- '._ﬁ: - b :"..L.i- -\:ﬂnﬂ‘\-i & I.t'i"i-.;‘.II -h "

st s - She LR R

PR T . : 1
+

' -\.: - 2% S - h;-".,--"__"-:" "'h'll.:"" '.i_"‘ L Bn T N

... -_i...- PR .. T ' " _.J..-..I-_... i ,‘:1 ':' -‘_* T, A J‘i‘ﬁ}fﬂf

= e o -, TP L il ara e ey dman - - .
IR ¥ = W 1 A - S Bl 10 TR . - £ P e LI ST Froh= t o2
s : -_"'_ % T etetE e e TaLg A e e




R

i R SR TN

M- e s ok
- ..'F:I '_q-!:_..__h-\l"'
TRaw i

e o "= sl
e

S e

. eal h wys o

R i }35%
S -,._..::._f.f‘.u-. i

T i o Y
s e o TR R
e R Ny £
-.:"-*:.u: —-' *‘iﬂr ; ‘- o ;
- ] TR " .
T g g p] wE g
S, N | Ty

Pdl T g %L %
Lml 1 :ln"..; . ;
3 ,5.'-\_"’.-%.1 2 - - b
b e L L Ty S gl

Ry

. g
Yt

: e S
o i TR Tpa AT
Frae s = b= T ﬁn‘#i‘t:'-';-';-.:..- ks
R o T e R s o
5;«§ﬁﬁﬁ§%§%f i e gL N L
- 13:“};“! o, - -ﬁ_'il:-u-d- B h:."_," = Tho

- 3 - .".‘- E‘l r"'i e

: TR o TR,

AT - _r'.-._" - TR S

= AT

-L-:ﬁ'-'.:;?"r‘._- L
a ‘-___..__... . i :?.-\._

L
T

]
APra’y-.

. 'ﬁ'a:l;
T

LR ]




