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ABSTRACT 

Three beaches on each of Lakes Erie and Ontario, three 

Metropolitan Toronto and Region Conservation Authority lakes 

as well as six City of Toronto Department of Parks and Rec» 

reation pools were sampled regularly during the months of May, 

June, July and August, 1975, Water samples were analyzed for 

- 

V 

the presence of Pseudomonas aeruginosa, Staphylococcus aureus, 

fecal coliforms, fecal streptococci and spread plate count, 
' Water and sediment samples were used to determine the inci— 

dence of $almQnel1a sp, Fecal coliform indices exceeded 

4100/100 ml at 89% of the beaches and 55% of the pools, The 

ratio of fecal coliforms to fecal streptococci in most areas 

indicated that the source of bacterial contamination was
i 

probably human in origin, Coagulase positive Staph, aureus 

and salmonellae were isolated infrequently, but Pg, aeruginosa 
' was found to be present in all of the recreational areas » 

studied with the exception of one outdoor pool, 

In one instance, identical serological strains of . 

Ps, aeruginosa Hll were isolated'from a private pool and from 

an otitis externa infection in a swimmer who had been using 

the pool, "



Traditionally the incidence of Escherichia coli has been 
’ used as the indicator of fecal and potentially harmful bacterial 

pollution, It may well be that Ps, aeruginosa incidence may 

also be a significant ancillary indicator in this regard,
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INTRODUCTION' 

The quality of recreational water has_traditionally been 

judged and regulated by bacteriological testing. Coliform 

organisms have served as a sanitary index in the assessment- 

of swimming waters for some time, Unfortunately, some of this 

group have been found to be widely distributed in the natural 

environment (l5) and this fact has raised questions concerning 

the usefulness of the coliform bacteria as indicators of fecal 

pollution, Other indicator systems have been proposed, such 

as the inclusion of an elevated temperature for growth of the 

fecal coliform group (2%) and improved techniques for the iso- 

lation and identification of the fecal streptococcus group of 

bacteria (25). A number of authors (6, 9) have recommended 

that coliform studies be supplemented with tests for the ~ 

presence of §almonella, Since all members of the genus are 

potentially pathogenic, these organisms when found represent 

definite proof of public health hazard, 

Among swimmers, eye, ear, nose and throat infections 

represent more than 50% of all illnesses, Favero et al. (ll) 

and later Paul (20) recomended that staphylococci be adopted 
as indicators of pollution in swimming areas, These organisms 

come from the mouth, nose, throat and skin surface of bathers 

and coagulase positive Staph, aureus in particular is.of. 

importance as a potential pathogen, '
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Numerous opinions have been expressed concerning the 

importance of Bs_ aeruginosa as an environmental contaminant 

and as a potential and actual pathogen (2, 19), Most of the 

environmental studies to date have been concerned with the 

incidence of Ps,_aeruginosa in sewage and the frequency with 

which the organism is found in rivers near sewage plants (7, 

12, 17), Ringen and Drake (21) for example reported a recovery 

rate of ll% from human fecal samples and a rate of 90% from raw 

and clarified sewage, They were unable to recover this organ- 

ism from sludge, soil, animal feces or surface waters and wells 

free from fecal pollution, Ps, aeruginosa is recognized as a 

Q human pathogen responsible for fatal septicemias _in infants 

and in adult patients debilitated by burns, malignancies, or 

old age, In addition it has been stated that the presence of 

Ps, aeruginosa in surface waters may be related to the high 

incidence of otitis externa which occurs during the swimming 

season (l8), In any event, further investigations are needed 

to establish Ps, aeruginosa as a possible indicator of fecal 

pollution or as a weak pathogen potentially transmissible via 

the waterborne route, 

With these factors in mind, this study was designed to: 

a) establish the numbers of Ps, aeruginosa and §taph,aureus 

at various bathing beaches and swiming pools in Ontario and 

compare these counts with the spread plate counts and numbers
_ 

‘ of fecal coliforms, fecal streptococci and salmonellae;
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b) investigate hourly, daily and weekly cycles in Ps, aeruginosa 

and Staph, aureus concentrations under natural and contaminated 

conditions; and 

c) case histories of Ps,' aernginonsg. and Staph; auireus 

infections to trace the infection to a possible water source,
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MATERIALS AND xmrnons 

Field ppg Procedures 

iThe water samples used in this study were obtained from 

Grystal Beach, Long Beach and Waverley Beach on Lake Erie; 

Budapest Park, Beaches Park and Toronto Island Beach on Lake
\ 

Ontario; and the Clairville, Boyd and Albion Conservation 

Area Lakes, The City of Toronto pools which were sampled 

included Sunnyside, Sumerville, High Park and Alex Duff out~ 

door pools and McCormick and Pape indoor pools, 

The areas under investigation were normally sampledewery 

two weeks during the months of May, June, July and August, 

However, Crystal Beach, Budapest Park, Clairville Lake and the 

Sunnyside and McCormick pools were sampled nore frequently; 

i,e, three times each month and on each individual sampling 

day five samples were collected over a six-hour period, 

At the beach sites the samples were collected just below 

the surface of the water at a 20 foot distance from shore, A 

sterile_5OO ml sampling bottle was filled as well as a one 

gallon plastic carboy for the larger volume Salmonella testing, 

A large-necked vessel was used to scoop the top three cm, of 

sediment from the sampling site,
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Pool samples were collected just below the water surface 

from the shallow ends of the pools, The 500 ml and one gallon 

sampling containers had sodium thiosulfate added for dechlori- 

nation as recommended in the Standard Methods for the Examin- 

ation of Water and Wastewater (1), 

At the moment of sampling, measurements of water temper- 

ature, swim load, and cloud cover were recorded, The pH was 

measured in the laboratory with a calibrated pH meter, All 

samples were iced and processed within eight hours of collection, 

Laboratory Procedures 

The following tests were used to determine the bacterial ‘ densities of the water samples: - 

l, Fecal coliform membrane filter procedure 

The fecal coliforms were filtered and grown on M-FC 

agar with incubation at hh,5°C as described in Standard 

Methods (1), _ 

2, Fecal streptococcus membrane filter technique- 

Following filtration, the fecal streptococci were 

grown on M--Enterococcus agar at an incubation témperature 

of 55°C for U8 hr (1),
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Pseudomonas aeruginosa MPN technique 

Standard method MPN procedures (1) were followed using 

Drake's medium: L-asparagine, 2,0 gm; L-proline, l,0 gm; 

K2HP0h, l,0 gm; magnesium sulfate, 0,5 gm; potassium sulfate, 

10,0 gm; ethyl alcohol, 26 ml and distilled 1-120, 1000 ml, 

The medium was adjusted to pH 7,2 prior to autoclaving. 

Sample amounts of l0 ml, l ml, and 0,l ml were used and 

incubation was at hl,5oC for a period of five days, Any 

tubes showing turbidy and fluorescence were inoculated onto 

Christensen's modified acetamide agar: acetamide, 10,0 gm; 

NaCl, 5,0 gm; K2HPOh, l,h gm; KH2P0h, 0.7 gm; M8S0h, 0.5 gm; 

phenol red, 0,012 gm; agar 15,0 gm and distilled H20, 1000 ml 

with the pH adjusted to 6,8, Following incubation at hl,5°C 

for four days, purple coloration around the colonies was 

accepted as confirmation for the presence of Ps, aeruginosa, 

vStaphylococcus aureus membrane filter technique 

It was found that a high background count was obtained 

when large volumes, particularly of lake water, were fil- 

tered, Thus for this study the volumes used were l0 ml and 

25 ml for lakes and 25 ml and 50 ml for pools, The filters 

were placed on Staphylococcal Medium No, ll0 (Difco) and 

incubated at 35°C for hi hrs, Typical staphylococcal 

colonies were picked and transferred to Mannitol Salt Agar 

(Difco) with incubation at 35°C for hi hrs, A Gram stain
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(Hucker's modification) and coagulase test using rabbit 

plasma (Difco) was done on any colony producing a yellow 

zone, 

Spread plate count 

The plate count was determined using spread plate count 

agar: peptone, 5,0 gm; KQHPOE, 0,2 gm; MgS0h, 0.05 gm; 

Ferric chloride, 0,005 gm; soluble casein, 5,0 gm; agar, 

15,0 gm and distilled water, 1000 ml, The pH was adjusted 

to 7,2, Prior to the use the spread plates were dried in 

a 57°C incubator for 5 hrs, and then 1 ml of water or its 

dilution was added to the plates in duplicate, Incubation 

was at 20°C in a humid atmosphere for 7 days, 

Salmonella membrane filter procedure 

The technique used for Salmonella isolation was ess- 

entially the one described by Dutka et al, (10), Five 

litre water samples were filtered using Millipore filters 

(HAWG 0h700), Pre—filtration was carried out if the water 

was turbid due to algal growth, One half of the total 

number of filters collected were placed in a 100 ml ali- 

quot of prewarmed Tetrathionate Broth (Difco) and the‘ 

other half in a 100 ml aliquot of prewarmed Selenite Broth 

(Difco), The enrichment broths were incubated at Ul,5°G 

for 20 i 2 hrs, One Brilliant Green Agar (Difco) and one 

XLD Agar (Difco) plate were streaked from each enrichment 

medium and incubated at u1_5°c for 20 zt 2 hrs. Colonies



resembling Salmonella were screened by streaking onto 

Phenylalanine Agar (Difco) and MacConkey Agar (Difco) and 

incubating overnight at 35°C, Lactose and phenylalanine 

deaminase negative colonies were inoculated into tubes of 

Motility Sulfide Medium (msm) (Difco), H Broth (Difco) and 

Triple Sugar Iron Agar (TSI) (Difco) and incubated 20 1 2 

hrs at 35°C,‘ Reactions on TSI and MSM were overlaid with 

1,0 ml of Urea Broth (Difco) and incubated for 6 hrs at 

55°C to determine urease activity, The H Broth culture 

was tested for indole production with Kovac's reagent, 

Cultures giving reactions typical for the genus Salmonella 

were slide tested with Salmonella polyvalent O antisera, 

using growth from the TSI slant, Further sérological 

typing was done by the Canada Centre for Inland Waters 

Laboratories, ' *
- 

The sediment samples were analyzed using the same 

procedure, The only basic difference in the technique was 

that in place of the filters, 25 grams of sediment (wet 

weight) was divided between the flasks of Tetrathionate 

Broth and Selenite Broth, 

_ ~n><I ._..._-“_..t.._ ._.\
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RESULTS AND DISCUSSION 

RECREATIONAL BEACHES 

Lake Erie 

Crystal Beach 

Table l shows the range of counts which were obtained when 

this beach was sampled during the summer months, Ps, aeruginosa 

was isolated consistently during July and August, although on any 

one day it was not necessarily present at all of the sampling 

times, This observation is consistent with the findings of 

Hoadley and McCoy (15) who reported that_Pst aeruginosa, when 

‘ introduced as a fecal contaminant, may disappear rapidly from 

surface waters, 

The method of Brown and Scott Foster (R) was considered as 

a means of verifying the Ps, aeruginosa colonies on Christensen's 

modified acetamide agar, In this technique the isolate is trans» 

ferred to a milk agar plate,v After incubation for 2h hr at 35°C, 

Ps, aeruginosa hydrolyzes the casein and produces a yellowish-green 

to green diffusible pigment, On further examination we found 

that approximately 58% of our H50 isolates were non-pigmented 

and consequently this method was of little value, 

The effect of sub-daiky variations in counts may readily be 

seen in the Crystal Beach results, When the bather load was low, 

on June 23 for example, the hourly bacterial counts appeared to . decrease under the influence of direct sunlight, This effect
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was not observed on May 25 and June R when there was intense cloud 
cover, An increased number of swimers on July R for example 
resulted in a significant increase in the number of fecal coliforms 
and fecal streptococci, 

The probability of isolating Staph, aureus_in lake water is 
slight because of the dilution factor, Hence it is not sur- 

prising that no coagulase-positive organisms were found at this site, 
Numerous mannitol-positive but coagulase~negative staphylococcal 
isolates were obtained however during the height of the swimming 
season, On May 25 when the bather load was recorded as zero no 
staphylococci were observed, On June 15 the average number of 
these mannitol-positive, coagulase-negative organisms was 50/100 ml, 
and on July 26 when the number of swimmers had increased sig- 
nificantly the number of mannitol-positive strains averaged 

90/100 ml. 

Sal, enteritidis ser Thompson was isolated on June l3.from 
both the water and sediment, A total of three separate isolates 
were obtained on Brilliant Green and XLD Agar from the 5 litre 

water sample, Only one colony typical of Salmonella was obtained 
from the 25 grams of sediment, The isolation of this particular 
serotype of Salmonella supports the findings of Cherry et al, (6), 

They reported in 1972 that Sal, thompson occurred most frequently 
in the surface waters of Georgia,
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1 

Q Ps, aeruginosa ranges from l to l0 per 100 ml, 

Log glieaczh 
Table 2 shows the resultsfbr the Long Beach sampling 

location, The bacterial densities generally increased through- 

out the summer months with fecal coliforms and fecal strepto- 

cocci for example reaching their highest level in August, The 

Ps, aeruginosa counts, with the exception of a higher density ~ 

in August, were in agreement with Drake's findings (8), He 

reported that Ps, aeruginosa is constantly present in polluted 

water although the numbers are far below those of the coliform 

organisms under the same conditions, He stated that in rivers 

with low but definite levels of contamination the number of 

This particular section of the lake was not heavily popu- 

lated with swimmers and no coagulase-positive Staph, aureus 

could be found, Likewise no Salmonella were'identified, although 

one species of Arizona was isolated in May, ~ 

Waverley Beach , 

- The considerable degree of pollution which was observed 

at this beach/gdoubtedly due to the fact that it is in close 

proximity to the cities of Fort Erie and Buffalo, The water 

was turbid, covered with algae and had little or no aesthetic 

appeal, The fact that no swimmers were ever observed at this 

location was substantiated by the negative Staph, aureus evalu- 

ation, The fecal coliform, fecal streptococcus and spread ‘ plate counts, consistently higher than those shown for Crystal
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¢ 

or Long Beach (Table 3), would not meet the suggested water 

quality standards for bathing beaches (5), Although the amount 

of fecal contamination in this area is obviously high and 

Ps, aeruginosa was isolated without difficulty, no Salmonella 

sp, could be found,
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Lake Ontario 

Budape st .}’_e._1:k. 

The water was laden with dead fish when the lake was sam- 

pled on May 17 and this would probably account for the high 

density of fecal coliforms and streptococci shown in Table h, 

The numbers of fecal coliforms compared to fecal streptococci 

generally remained high throughout the sumer in this area of 
the lake, According to Geldreich et al, (lb) the source of Y 

bacterial contamination is likely to be human in origin where 

the ratio of fecal coliforms to fecal streptococci (calculated 

from geometric means) exceeds h,O, A ratio of less than 0,7 

indicates an animal or storm water source of bacterial con- 

tamination, ' 

Ps, aeruginosa was found consistently throughout the sam- 

pling period and the numbers appeared to be related to fecal 

coliform counts, ‘For example, the average fecal coliform and 

,Ps, aeruginosa counts on May 22 were 15 and 2 respectively, and 

on June l the ratio was 73:13, - 

A wading pool situated in the park was also sampled, The 

pool was drained daily and fresh water added each morning, 

Because of this maintenance routine, the bacterial count was 

expected to be insignificant, However, Ps, aeruginosa was iso- 

lated on a day when the highest swimer load was recorded,
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The amount of sub-daily variation in bacterial counts was 

found to be quite marked in this section of Lake Ontario, 

Ps, aeruginosa, fecal coliforms and fecal streptococci were some- 

times absent during part of a sampling day, The counts of all A 

of the organisms examined began to decrease in the early after- 

noon on clear days in July and August, This could possibly be 

due to the inhibitory effect of sunlight, 

No salmonellae or coagulase-positive Staph, aureus were 

found at this particular sampling site, 

Beaches Park ' 

As may be seen from Table 5 the numbers of fecal coliforms 

at this beach during the month of June were too high to neet the 

standards of good quality bathing water (5), The conts dropped 
during July and August, but during that period the number of 

fecal streptococci increased, Ps, aeruginosa was constantly in 

evidence throughout the summer, but the level of incidence was 

low. 

Coagulase-positive staphylococci were isolated only once 

during the summer, at a time approaching the end of the swiming 
season, 

No salmonellae were observed in this part of Lake Ontario,
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Toronto Island 

Counts of fecal coliforms at Toronto Island (Table 6) were 

at a minimal level until August when a sharp increase in numbers 

was noted, Increased densities of fecal streptococci and 

PsW,,ia.1er_g,i§inosa were also observed at this time, Stgh, aureus 
was isolated only once at this location and no Salmonella sp, 

could be found , -
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Conservation Areas 

Clairville Conservation Lake 

Table 7 shows that Clairville Lake had the highest levels 

of fecal coliforms and fecal streptococci of any of the areas 

sampled in this study, This was -particularly noticeable when 

the July 31 water samples were analyzed, Clairville was also 

the only conservation lake to yield isolates of salmonellae, 
A S l t itidi A surprising finding was the presence of the , __j§,ccv a en er s 

ser Typhimurium in the sediment of the lake and not in the sur- 

face water, Hendricks (16) however has previously reported 

higher recovery rates for §almonella from stream.bottom sedi- 

ments than from surface water in a polluted river, 

The number of swimers in the water appeared to have a 

direct bearing on the incidence of fecal coliforms, fecal 

streptococci and Ps, aeru inosa, As may be seen in the July 2%8 

results, counts of these organisms increased as the bather load 

increased, 

Cloudy conditions prevailed on most of the sampling days 

at Clairville, However, the combined effect of sunlight and 

dense swimer load can be observed on August 9, The numbers of 

fecal coliforms, fecal streptococci and Ps, aeruginosa did 

increase, but not until the 3:00 p,m, sampling, 

Numerous staphylococci were isolated at this location, 

particularly when the bather load was high, Further exami- 

nation however revealed that these were mannitol-positive, 

coagulase-negative strains of Staphylococcus,
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§1 

Albion Hills Conservation Lake 

As may be seen from Table 8 this lake was generally sam- 

pled in the early morning so that the results were not influ- 

enced by the number of swimers present, Of the three con- 

servation lakes studied, Albion Hills appeared to have the 

best bacteriological standards, .The fecal coliform count 

reached a level above 100/100 ml at one sampling time only 

during the summer, The Ps, aergginosa counts were nongexistent 

initially, but the organism was definitely present in the lake 

during July and August, 

No Staph, aureus or salmonellae were isolated. 

Boyd Con se_rvat ion Lake 

Assessment of the fecal coliform counts (Table 9) indi- 

cated that this recreational lake, for the most pert, did not 

meet the standards of good quality bathing beach water, 

Numbers of both this organism and fecal streptococci were high 

at the end of May and in early June and again in August, 

Ps, aeruginosa was nearly always in evidence in this lake, No 

salmonellae were found, but Staph, aureus was isolated once on 

July 10,
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C 
SWIMING POOLS 

A record of the attendance at the four outdoor pools used 

in this study is provided in Table l0, 

,Sunnyside Pool ‘ 

This pool was obviously well operated and the bacterial 

counts (Table ll) were minimal, Water samples were collected 

on nine different days during the summer and fecal coliforms 

could be isolated on only three of those dayS- The advantage 

of multiple samplings throughout the day is shown here for if 

all the samples had been collected at 2:00 p,m, for example, 

no fecal.coliforms would have been observed, Fecal strepto- 

cocci were noted only twice during the sumer and the two iso- 
iv 

lations occurred at different times on the same day, 

Proportionately higher densities of Ps, aeruginosa were 

found in the Sunnyside Pool, The organism was isolated on 

three of the nine sampling days, Studies done by Favero et al, 

(ll) showed that »- usually did not occur in large, Ps, aeruginosa 

well-chlorinated pools unless the chlorine residuals were low, 

They suggested that the isolation of Ps, aergginosa in 100 ml 

or less of swimming pool water would warrant closure of the pool 

until an adequate chlorine residual could be maintained, 

Coagulase-positive Staph, aureus could not be found in the 

pool on the days sampled although numerous mannitol-positive, 

coagulase-negative staphylococci were isolated, 

No salmonellae were isolated from any of the pools examined 

in this study,
'
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. was evident , 

The wading pool adjacent to Sunnyside was tested periodi- 

cally for the presence of Ps, aeruginosa and Staph, aureus, 

No coagulase—positive staphylococci were observed but an un- 

usually high count of 33 Pseudomonas organisms/100 ml of pool 

water was obtained at a time when the bather load in the pool 

numbered only three children, 

Summerville Pool 

Table 12 shows that Summerville pool remained virtually 

free of enterdbacteria, although some organisms were isolated 

toward the end of the swimming season, Ps, aergginosa was 

isolated on the one day when a record high spread plate count 

No Staph. aureus or salmonellae were found in this pool, 

High Park Pool - 

This pool was included in the study bec'_'a.use,'unlike the 

previous large, deep outdoor pools, High Park is only three 

to five-feet deep,
V 

’ As may he seen from Table 13 a small number of fecal coli- 

forms were isolated on July 8, a day when the bather load was 

comparatively high and the spread plate count was also high, 

None of the other organisms under study were isolated from this 

parti cula r pool ,
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Alex Duff PO01 V 

A high concentration of Ps, aergginosa (Table lb) was noted 

on June 7, the day the pool opened, A count of this magnitude 

would indicate that either the mechanism of water treatment was 

not in operation or was not yet effective, Ps, aeruginosa did 

not show up in the pool again until July 21 when a large plate 

count and high indices of fecal coliforms and fecal streptococci 

were obtained, V 

0f the pools tested, Duff appeared to have the greatest 

amount of human pollution according to the fecal coliform, 

fecal streptococci, Ps. aeruginosa and spread plate count values, 

‘ . However, no St_aph_, aureus or salmonellae could be isolated from 

this pool, " 

McCormick Indoor Pool 

Low levels of all of the organisms under study, with the 

exception of Salmonella, occurred at various times in this pool, 

The July 9 results (Table 15) demonstrate the variation which 

may occur at different times of the day, .0nly the sample taken 

at 3:00 p;m, when there were a large number of swimmers pro- 

- duced isolates of Pseudomonas and Staphylococcus, Similarly on 

July 50 only the 1:00 p,m, sample produced a high density of 

fecal coliforms as well as Staph, aureus and Ps, aeruginosa 

counts,
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Examination of the results from all of the swimming pools 

showed that the McCormick pool yielded the highest number of 

coagulase-positive Staph, aureus isolations, 

Page Indoor Pool 

As may be seen in Table 16 this pool remained virtually 

free of fecal coliforms throughout the summer, vPs_, aerugiinosa 

was in evidence more often, particularly on July 19 when the 

spread plate count was also high, 

Coagulase--positive $taph_, aureus was identified on an 

occasion when the bather load was at its highest recorded value, 

At Pape as well as the other pools, the incidence of mannit-ol- . positive, coagulase-negative staphylococci was significant, 

Favero et al, (ll) also reported the isolation of large numbers 

of these organisms, Our results showed that of the approxi- 

mately 27O _mannit~ol-positive staphylococcal isolates obtained 

from pools, only l0 were coagulase-positive,
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Additional Indoor Pools Sampled During May, 1972 

Since the Toronto outdoor pools were not open in May, a 

preliminary study was carried out at this time on six different 

indoor pools, Two hospital pools were chosen because of the 

high incidence of Staph, aureus (3) and Ps, aeruginosa (25) in 

hospital infections, 

As may be seen from Table 17 the bacterial densities in 
all pools were low,as were the bather loads at the time of 

sampling, Paul (20) has proposed that the number of bacteria 

counted in a sample is at least partially determined by the - 

Q number of persons who swim in the water. The spread plate 

count figures obtained here are in agreement with the counts 
predicted in his model for swimming pool bacteriology, 

No Ps, aeruginosa, Staph, aureus or Salmonella sp, were 

isolated from the pools and no fecal coliforms or fecal 

streptococci could be observed when a 100 ml volume was filtered,
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Epidemiological Studies 

On July 10 a swab from the infected ear of a young girl 

was obtained from the Extendicare Lab,, Thornhill_ Culture on 

Drake's medium and Mannitol Salt Agar yielded no Pseudomonas 

organisms but coagulase positive~§taph¢ aureus was isolated, 

The individual's private pool on Duncan Road was sampled 

July ll and the results are shown in Table 18, By filtering 

50 ml of pool water one staphlococcal colony was found and 

this colony was later proven to be a coagulase positive Staph. 

aureus, ' 

Another ear swab provided by Dr, Houseley, Thornhill, 

yielded Ps, aeruginosa organisms but no Staph, aureus, The 

boy with the diagnosed otitis externa ear infection had a 

backyard pool on Ronfield Circuit and this pool was sampled 

July 15, As can be seen from Table 18, Ps, aeruginosa was 

isolated in large numbers from the pool with the greatest con- 

centration of the organism appearing in the centre of the pool 

Cultures of both the ear swab and the pool isolates were 

sent to Department of Medical Microbiology, Banting Institute, 

Toronto for serological and bacteriophage typing, The results 

are shown in Table 19, Of the 58 isolates obtained from the 

swimming pool, 3% were of the same serological type as the 

Ps, aeruginosa ear culture, 

‘ ... .. l-- .1___._.‘.............._.-_____...._...._.__.._.._.,_ R.-......... ..-<-. ..
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