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Response to “More surprises in the global greenhouse: Human health impacts form recent toxic marine aerosol
formulations, due to centennial alterations or world-wide coastal food webs”

The review article “More surprises in the global greenhouse: Human health impacts from recent toxic marine aerosol formations, due to cen-
tennial alterations of world-wide coastal food webs”, presented by Walsh et al. (2017) in Marine Pollution Bulletin, attempts to link environmental
changes with harmful algal blooms (HABs) and human health impacts around the world. On several occasions, the links/claims presented by the
authors appear exaggerated given the evidence, and in other cases, are factually inaccurate. Our scientific community strongly supports research that
links HABs and human health. However, we find that the claims in Walsh et al. (2017) are unsupported by rigorous, or in some cases, any scientific
investigation. In this correspondence, we present certain examples which we feel require further investigation by the co-authors prior to being
presented in this review article.

There are certain statements regarding HABs within the introduction that do not appear to be supported by the evidence presented. On occasions,
the readers are directed to figures or tables for evidence which in turn lack relevant references to substantiate the claims in the text. The self-
referential approach coupled with presenting arguments by assertion give the illusion of a factual review while crucial evidence needed to support
the conclusions drawn is simply not presented. The following texts from the review are used as examples, which are far from exhaustive; which we
feel require relevant citations for factual correction, prior to deriving associations.

“A resident of Brisbane died from ciguatera, after eating sawtooth barracuda Sphyraena punamiae in 2008 (Hamilton et al., 2010), of presumed
Gambierdiscus lapillus origins (Kretzschmar et al., 2017). Before this recent event, the last recorded case of Australian ciguatera was again in Brisbane
during 1967 (Clark and Whitwell).”

The aforementioned statement from the review requires further clarification, as the origins of the suspected ciguatera toxins responsible for
toxicity in the barracuda sample were never investigated. The Gambierdiscus species, G. lapillus was only recently published by Kretzschmar et al.
(2017), and its toxicity is yet to be confirmed. Furthermore, there are ~20–100 reported cases of ciguatera annually in Australia, and this has been
extensively documented in various studies previously e.g. Lewis (2006).

“Like Gulf Stream poleward exports of barracuda and ciguatera into the SAB, southward movements of the EAC also led to appearances of Gambierdisucs
carpenteri off southern New South Wales in 2013 (Kohli et al., 2014).”

Kohli et al. (2014) did not make claims regarding the southward movement and appearance of G. carpenteri in southern NSW due to the
intensification of the EAC. In fact, it cannot be said with certainty if the appearance of G. carpenteri is a new phenomenon or if its colonisation in the
southern NSW estuaries has occurred earlier in geological time. This ecological hypothesis is currently under investigation. Furthermore, the range
expansion of ciguatera is not necessarily linked to the range expansion of Gambierdiscus, but more suggestive of the habitat shift of the vector species
carrying ciguatoxins.

“In Sydney, the frequency of childhood asthma concurrently increased ten-fold, from 2.7% in 1952 to 28.5–30.0% during 1991–1993 (Solomon, 1958;
Pearce et al., 1993; Robertson et al., 1998). Such a toxic HAB stimulus of malign human pulmonary events followed both overfishing-induced trophic
cascades and anthropogenic coral bleachings (Hughes, 1994; Hughes et al., 2003), as well as the increments of local dust-fed, bottom-up diazotroph
nutrient sources from the interior deserts.”

This paragraph is not substantiated with accurate evidence. There is no confirmation, to our knowledge, which links an increase in childhood
asthma as a consequence of a “toxic HAB stimulus” in Australia, and there is no evidence to link asthma/HABs/overfishing-induced ‘trophic cas-
cades’ and anthropogenic coral bleaching events in Australia as suggested by the authors. In fact, the references provided do not substantiate these
claims in any way.

“But, small HABs prevailed on the WFS during this decade of 1955–1965, before onset (Fig. 3) of a trophic cascade on both sides of the GOM (Walsh and
Steidinger, 2001; Walsh et al., 2011). Subsequently, between 1967 and 2011, increased HAB onshore wind-borne aerosol fluxes of halides and DOC-
transported organic neurotoxins amounted to ~48% of annual carbon sequestration by ungrazed WFS HABs (Walsh et al., 2016). Incremental prevalence
of asthma also occurred within downstream Indiana, from 4.9% in 1966 to 11.0% in 2003 (Arbeiter, 1967; Akinbami et al., 2009).”

To support the assertion that HABs were present during the decade of 1955–65, the reader is referred to Fig. 3, pp. 11 of the review article. This
figure is an estimate of chlorophyll measurements from satellite data. While the figure provides an estimate of phytoplankton abundance based on
the images, it cannot be used to elucidate the species or genera present and hence does not substantiate that harmful algal bloom forming organisms
were present. The authors then continued by basing a ‘trophic cascade’ on this unsubstantiated HAB presence, followed by alluding to neurotoxic
aerosols and finally presenting an increase in the asthma report rate in an adjacent state. Thus, in our opinion, the conclusion is based on over
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interpretation at best.

“During that two-year event, which began in September 1994 and ended by May 1996, until another HAB started in September 1997, a total of 238
manatees, ~10% of the Florida population, died from inhaling HABs. Such continued aerial imports of marine poisons were reflected in 2007 as part of
recorded human asthma hospitalization rates over the SE United States, with corollary deposition of co-travelling total mercury aerosols in surface soils
(Fig. 2) since 1965 (Walsh et al., 2015).”

The aforementioned paragraph from the review describes the decline of the Florida manatee population as a direct result of the inhalation of
HABs. Further evidence of this is not supplied. The authors then seek to establish a link between manatee deaths from 1994 to 96 to the human
asthma hospitalization rate in the south eastern USA in 2007, by drawing on the co-travel deposits of mercury aerosols in surface soils, referring to
Fig. 2, pp. 11. This figure is simply a map of the soil mercury deposits in the USA, and does not supply references or an argument for the mercury
deposition being indicative of marine HAB aerosols. The reader is directed at Walsh et al. (2015) for clarification. This reference mentions the co-
travelling of mercury with HAB toxins in the following excerpt from Walsh et al. (2015); “Accordingly, similar to facilitations of halide exits from the seas
within other DOC matrices via bursting bubbles (Woodcock, 1948; Duce et al., 1963; Blanchard, 1975), co-traveling HAB brevetoxins and ostreocins may
have aided sea–air exchange of Hg compounds, once a trophic cascade had begun.”

Here, the possibility of co-travelling of mercury with some HAB toxins is mentioned under the specific condition of a ‘trophic cascade’. This
hypothesis has apparently not been tested in, or since, their previous publication referenced, yet it is presented as a given and established link
resulting in asthma hospitalizations by the authors.

“Consequently, ~15% of total world-wide annual asthma trigger responses (Table 2), i.e. amounting to ~45 million adjacent humans during 2004, were
due to marine brevetoxin and palytoxin organic poisons in aerosol forms of initial coastal dinoflagellate origins.”

The authors extrapolated certain evidence and claimed that 15% of global asthma triggers, i.e. 45 million people, were due to brevetoxin and
palytoxin. The reader is then directed to Table 2, pp. 12 for evidence. This table lacks information regarding the sites for which asthma rates are
reported, the hair sample based mercury poisoning data or the sample sizes for any of these entries. When reading the caption, it becomes clear that
the percentage of asthma triggers attributed to HABs is simply the fraction that was not attributed to dust, chemical pollutants etc. The inability to
identify all the asthma triggers does not automatically accredit these to a HAB origin and constitutes an alarmist extrapolation.

“These causal interactions were reflected in greater global (Fig. 4) HAB abundances and associated breathing attacks among sea-side children and adults
during 258 multi-decadal surveys of asthma prevalence during mainly the International Study of Asthma and Allergies in Childhood [ISAAC] program.”

Further global links between asthma and HABs are drawn within the text, where the reader is directed to Fig. 4, pp. 13. The figure caption, rather
than explaining the links drawn by the authors, simply re-states the authors' position that the link exists without providing references. While circular,
the argument is hardly substantiated.

“Like G. lapillus, G. carpenteri, and G. yasumotoi (Rhodes et al., 2013), the other extant, but aerosolized, dinoflagellate HABs of Ostreopsis siamensis
(Rhodes et al., 2000; Chang et al., 2000) and Karenia papilionacea, K. selliformis, K. brevisulcata, and K. bidigitata (Haywood et al., 2004) would have
drifted polewards within the EAC.”

The authors' claim of aerosolized toxins due to blooms of Ostreopsis siamensis occurring in Australia is unsupported by scientific evidence, as toxic
aerosols related to Ostreopsis blooms have only ever been reported in relation to O. cf. ovata blooms in the Mediterranean basin (Ciminiello et al.,
2014).

The authors' claim of the poleward expansion of O. siamensis in Australia is unsupported by data. Verma et al. (2016) showed that Ostreopsis spp.
were present consistently in temperate southern-eastern Australia from 2005 and 2015, suggesting that Ostreopsis spp. were established in the region,
rather than being reintroduced from tropical Queensland via the East Australian Current. Ostreopsis spp. were more abundant during warmer months
(Verma et al., 2016). Similar observations have also been reported from New Zealand, as Ostreopsis cf. siamensis has been found regularly throughout
the austral summer season (Rhodes, 2011). Previous studies have presented the role of temperature in regulating Ostreopsis blooms (Mangialajo
et al., 2008; Mangialajo et al., 2011; Shears and Ross, 2009); however, a positive correlation between temperature and Ostreopsis blooms has not yet
been clearly shown (Accoroni et al., 2011).

In summary, the misrepresentation of scientific literature in Walsh et al. (2017) is likely to create confusion amidst the readers and we strongly
urge to verify supporting evidence when considering the facts represented in this manuscript.
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