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Sources and influence factors of fecal indicator bacteria in coastal

beaches: a review
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Abstract: Fecal indicator bacteria (FIB) such as Escherichia coli, Enterococcus and thermotolerant
Escherichia coli are indicator microorganisms used to indicate the degree of pollution in water bodies, but
recent studies have shown that beaches have gradually become an important repository of FIB. Microbial
source tracking technology are widely used to trace the source of FIB pollution on beaches, but the
survival mechanism of FIB after entering the beach is unclear. Therefore, the influencing factors on
survival of FIB on the beach are still the current research focus. This article reviews the sources of FIB in
coastal and beach ecosystems, and analyzes influencing factors such as non-biological factors, biological
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factors, and interstitial flow that affect the survival of FIB. In addition, suggestions are provided
addressing the potential risks of FIB to human health in the beach environment.

Keywords: coastal beaches, fecal indicator bacteria, sources, influencing factors
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Figure 1 The change process of FIB into the beach ecological community over time
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Table1 Examples of sources of FIB in coastal beaches

HeIR (D&} 1353 22 3CHR
Source Microbe Observed concentrations References
VbifE Beach sand Escherichia coli 0.68 Logio CFU/g-dry sand [3]
0.53 Logio CFU/g-dry sand
Enterococci 10%*? CFU/100 g-sand [11]
10"%” CFU/100 g
Enterococci 2429 CFU /100 g [12]
Escherichia coli 2.6x10° CFU/100 mL [13]
Enterococci ~290 CFU/100 mL [14]
WRIK TR Fecal coliforms ~10% CFU/100 mL-water [15]
Freshwater and sediment ~5x10* CFU/100 g-soil
Fecal coliforms ~4.38x10" CFU/L [16]
Fecal coliforms ~1.09x10° CFU/L [17]
Enterococcus faecalis ~32.5 CFU/L
Fecal coliforms ~3.27x10* CFU/L
Enterococcus faecalis ~2.42x10° CFU/L
JE£E Freshwater shore Escherichia coli 8.33x10%-4.17x10°> MPN/mL [18]
I [A]% Inter-tidal zone Enterococci 1.17x10* CFU/100 mL [19]
YRS Gulls Escherichia coli 0.8-87x10° CFU/L [20]
Enterococcus 3.3x10*-1.6x10" CFU/L
¥ Dog Enterococcus 3.9x10' CFU/g [21]
5,2 Bird Enterococcus 3.3x10' CFU/g [21]
¥/ ARk Foreshore sand Escherichia coli 4.8x10° CFU/100 mL [22]
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