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1. “Marine Biology”, the First Special Issue
of the Open Journal of Marine Science

Since the origin of life in the primordial ocean, the ma-
rine environment has developed into a vast variety of
habitats in both the coastal and open waters of the world
ocean. Coastal waters are home of a range of transition
zones between the sea, freshwater and land, such as in-
tertidal muddy, sandy and rocky shores, mangrove and
saltmarshes, estuaries, kelp forests, seagrass meadows
and coral reefs. The open ocean comprises the well-
known epipelagic zone, i.e. the upper 100 - 200 meters of
the open ocean fueled by solar radiations and photosyn-
thesis, where plethora of marine life is concentrated, and
the still drastically unexplored deep-sea habitats that rely
on vertical fluxes of organic matter from the surface.

Marine organisms ranging from minute microbes to
large fish, seabirds and mammals have colonized all of
these habitats. Reflecting this great diversity in living
conditions and selective forces, aquatic organisms have
evolved a corresponding diversity of forms (Figure 1),
life history patterns, physiological and biological adapta-
tions, and reproductive and behavioral strategies. Under-
standing the biology of these various organisms becomes
especially important in an era of global change where
anthropogenic and climatic stressors (e.g. organic and
mineral contaminants, temperature, pH) are increasingly
threatening marine habitats.

Marine biology is undeniably vast topic. Despite its
limited length, this special issue compiles seven papers
that reflect this diversity and cover diverse aspects of the
biology of marine organisms ranging from invertebrates
such as flagellates [1], corals [2,3] and krill [4], to verte-
brates such as waders [5] and dolphins [6], and also ad-
dresses more fundamental questions related to the ac-
tual relevance and future of benthic indicators [7]. All of
the papers briefly described hereafter introduce new in-
sights into the biology of their target organisms, and it is
hoped that the reader will enjoy the salty taste of this
sub-sample of such a vast topic, Marine Biology.
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2. The Diatom-Eager Benthic Flagellate

Heterotrophic nanoflagellates have typically been con-
sidered as grazers of heterotrophic bacteria [8], hence
trophically distinct from herbivorous protists like ciliates
and dinoflagellates [9,10]. Following recent studies de-
scribing heterotrophic nanoflagellates feeding on diatoms
much larger than themselves [11-13], Ohno et al. [1]
describe the trophic biology and growth of a diatom-
feeding flagellate (Figure 2) recently discovered in the
bottom sediment of Onagawa Bay, Japan [14]. Based on
laboratory incubations, Ohno et al. [1] demonstrate that
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Figure 1. The diversity of benthic (a) and pelagic (b) life
forms found in the world ocean, as illustrated in the block-
buster computer-animated film “Finding Nemo”. © 2003
Disney/Pixar.
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Figure 2. Scanning electron micrograph of the Skeletonema
costatum-feeding flagellate described by Ohno et al. [1].
Scale bar: 9 um.

flagellates are able to remove up to 25.6% of the sinking
flux of the diatom Skeletonema coastatum in Onagawa
Bay. This suggests that diatom-feeding flagellates may
have a significant impact on diatom dynamics and play
an important, though overlooked, role in benthos-pelagos
coupling.

3. Does UV-B Radiation Matter More than
Visible Light in the Physiological
Response and Survival of the Deep Coral
Stylophora pistillata?

Both the quality and the quantity of light play a critical
role in the survival of all photosynthetic organisms in the
photic zone [15]. While the exposure of deep-water cor-
als to high UV-B levels in shallower water is usually
fatal, Cohen et al. [2] investigate the effect of the PAR/
UV-B ratio on the physiological response and the sur-
vival of the deep-water coral Stylophora pistillata (Fig-
ure 3) through 1) a in situ stepwise, acclimatization of S.
pistillata from their original depth (30 m) to shallow wa-
ters (3 m), i.e. a progressive decrease in PAR/UV-B ratio,
and 2) shaded ex situ incubations of coral fragments from
the same colonies under conditions of constant PAR/UV-
B ratio. In both experiments, all S. pistillata fragments
survived despite drastic changes in both PAR levels and
UV-B fluxes between initial and final conditions, i.e. 4-
and 140-fold differences in PAR level and UV-B flux.
The resulting changes in zooxantellae density, maximum
photosynthetic rate, and the quantum yield of PSII led to
the conclusion that the oxidative stress caused by UV-B
may serve as a signal for corals to enhance acclimation
rate while PAR increases. This new aspects of photoac-
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Figure 3. The deep coral Stylophora pistillata, general (a)
and close-up (b). Credit: Tim Wijgerde.

climatation is critical as it may provide a stepping-stone
to further our understanding of the underlying mecha-
nisms that result in UV-related bleaching events [16].
More generally, a better understanding of the effects of
solar UV radiation on aquatic ecosystems is particularly
relevant in the actual era of global change [17].

4. Resistance and Resilience of Coral
Assemblages to Temperature Anomalies:
Implications for Conservation

Elevated sea surface temperature anomalies have widely
been associated with coral bleaching and mortality world-
wide [18-23]. In this context, Foster et al. [3] describe
the coral communities othroughout the southeastern Ara-
bian Gulf ten years after the recurrent elevated tem-
perature anomalies (ETA) observed in 1996, 1998 and
2002 that led to mass mortality of Acropora spp (Figure
4). The coral communities assessed from 2006 to 2009
were compared to the communities found before and
after the three ETAs. Specifically, massive corals (e.g.
Porites spp. and faviids) showed no long-terms affects
associated with exposures to the three thermal anomalies.
In contrast, acroporids that comprise up to 8% of the live
coral cover were in various stages of recovery.

A number of scenarios based on combinations of ac-
tual and idealized numbers of recruits per year, and nega-
tive and/or positive growth further suggests that acro-
porid would require up to 32 years to reach their pre-
disturbance coverage. Note, however, that because the
actual acroporid communities are still too small in size
and density to be self-seeding, their potential route to full
recovery rely on the recruitment of larvae from alloch-
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Figure 4. Healthy (a) and bleached (b) Acropora sp. Coral-
from the Arabian Gulf bleachedduringsummer 2012. Credit:
Keith Wilson (a) and Coral Reef Laboratory (b).

thonous communities that survived, already recovered or
were minimally impacted by the thermal anomalies.
Hence, as stated by Foster et al. [3] “connectivity is key”
to recovery.

However, the projected regeneration times exceed the
intervals between disturbances, which are, in turn, ex-
pected to occur more frequently as a result of global cli-
mate change [24]. This is a very serious threat for the
future of acroporid corals in the Arabian Gulf. From a
conservation standpoint, the key to recovery intrinsically
lies in the establishment of multi-national cooperation
programs between Iran, Abu Dhabi, Dubai, Saudi Arabia
and Kuwait to identify and protect areas where acro-
porids survived previous thermal anomalies, and deter-
mine the potential connectivity between coral communi-
ties. This is the absolute pre-requisite to optimize the sub-
sistence of actual acroporid corals, and to assess their
chances to act as a seed bank throughout the Arabian
Gulf. Note that the transplantations of coral fragments to
areas impacted by thermal anomalies, though shown to
be effective [25], are limited to the native thermal limits
of the transplanted species [26]. It is then stressed that no
coral conservation strategy will be effective until under-
lying intrinsic and/or extrinsic factors driving high mor-
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tality rates are understood and mitigated or eliminated.

5. Exogenous, but Also Endogenous, Forces
Drive the Metabolic Rates of Antarctic
Krill, Euphausia superba

Despite their economic and ecological importance in the
pelagic realm of the Southern Ocean, the Antarctic krill
(Euphausia superba; Figure 5), and the relative strate-
gies developed to survive or avoid periods of starvation
(i.e. overall body shrinkage and protein catabolism,
utilization of lipid reserves, switching to a more om-
nivorous and/or carnivorous diet, as well as feeding on
ice-algae and sea-floor detritus, and suppression of me-
tabolism), our understanding of krill metabolism as a
response to their fluctuating environment is still limited.
Based on the recent claim that an endogenous circannual
timing mechanism is operating in krill and controls their
physicology and behavior, and that photoperiod is proba-
bly acting as their main driver [27], Brown et al. [4] as-
sessed krill metabolism through long-term incubations
under different light, food and temperature conditions.
They particularly focus on the critical period of matura-
tion in late winter/early spring and sexual regression in
late summer/early autumn. Their results suggest that light,
food availability and temperature all significantly affect
krill metabolic rate. Noticeably, no significant relation-
ship was found between krill total length and metabo-
lism.

The most relevant finding of this study may be related
to the evidence for a seasonal pattern of winter low-
summer high metabolic rates. This suggests that krill
metabolic rates might be driven by endogenous rather
than exogenous factors, hence supports previous hypo-
thesis of the existence of a krill internal clock that con-
trols the overall seasonal pattern of krill metabolic activ-
ity [27,28]. Brown et al. [4] finally advocate the need for
even longer term experiments that would investigate
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Figure 5. The Antarctic krill Euphausia superba swimming
under ice. Credit: Dr. Jan van Franeker, IMARES.
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the role of photoperiod in dictating internal processes and
incorporate metabolic rate measurements over more than
an annual cycle to be able to assess a possible unsyn-
chronization between the above-mentioned internal clock
and a perfect annual cycle.

6. Is the Macrozoobenthos Present in the
Sediment Actually Available to Waders?

This may at first sound like a silly question. It is, how-
ever, a fundamental issue (though widely overlooked!),
to deepen our understanding of the functioning of food
webs in intertidal soft-sediment. More specifically, stan-
dard approaches used to assess macrobenthos abundance
and community composition are based on sediment cores
sampled at depths varying from 15 to 40 cm; see e.g. [29]
for a review. The related information, though ecologi-
cally valuable, are useless in terms of assessing their po-
tential role in the trophodynamics of waders as these
shorebirds can only feed upon preys that are within reach
of the bill [30]. Luczak et al. [5] used this simple fact as
the stepping stone for the development of a new core
sampler that allows to relate directly the vertical distribu-
tion of macrozoobenthos to waders bill length; bill
lengths are used as a proxy of probing depth to estimate
the amount of food supply accessible. This new device
uniquely allows to cut a sediment core at different depths
defined a priori depending on the shorebirds (hence the
length of their bill) under consideration to determine the
fraction of the macrozoobenthos that is actually available
to a given species. Luczak et al. [5] subsequently illus-
trate the performance of their device in a real life case
study conducted during an annual wader survey (1999-
2000) in the Canche estuary (northwest France), where
five species—Sanderling (Calidris alba; Figure 6), Dun-
lin (Calidris alpina), Curlew (Numenius arquata), Oyster-
catcher (Haematopus ostralegus) and Ringed Plover
(Charadrius dubius}—dominate the waders population
and represent more than 97.5% of their total abundance.

Figure 6. The Sanderling Calidris alba probing in the sand
for macrozoobenthos. Credit: C. Rolland.

Copyright © 2013 SciRes.
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Through a thorough survey of the bill measurements
available in the literature for the main species of coastal
waders in northwestern Europe, Luczak et al. [5] criti-
cally discussed the need to include a range of bill lengths
in any study meant to assess the macrozoobenthic preys
accessible to waders. They discuss the relevance of their
sampling device to assess the vertical distribution of
macrozoobenthos and their fraction actually available to
waders. Luczak et al. [5] also stress that sediment corer
can conveniently be used to assess the physical structure
of benthic habitats (texture, vertical stratification, mean
depth of apparent Redox Potential Discontinuity), hence
to build a Benthic Habitat Quality index sensu Nilsson &
Rosenberg [31]. As such, their new multilevel sediment
corer goes well beyond traditional benthic sampling
strategies, and its versatility makes it applicable in virtu-
ally any aquatic ecosystem.

7. New Insights into the Population Status of
an Elusive Marine Mammal, the Risso’s
Dolphins (Grampus griseus) in Wales
Waters

Despite a nearly circum global distribution, the Risso’s
dolphins Grampus griseus (Figure 7) belongs to those
marine mammal species that are still relatively unknown,
essentially because they are relatively shy, difficult to
approach and as deep divers they often disappear under-
water for long periods of time [32]. Only a few abun-
dance estimates exists outside European waters [33],
hence the yield of both opportunistic and systematic
sightings data is not sufficient to allow reliable abun-
dance assessment.

Because Risso’s dolphins typically exhibit long-lasting
identifiable natural marks, which include distinctive
nicks in their dorsal fins, patterns of scarring and varia-
tions in dorsal fin shape (Figure 7), photo-identification
techniques can be used to study association patterns and
social structure for this species [34]. Hence, based on
systematic line-transect surveys off Bardsley Island (Car-
digan Bay, Wales), and opportunistic boat surveys
lauched during dedicated land-based observations, de
Boer et al. [6] compiled photo-identification data from
eight summers (1997-2007) and find that the dolphins
show a degree of long-term and seasonal site-fidelity,
and identify a long-distance match (319 km) between
Bardsey Island and Cornwall, confirming they can be
wide-ranging animals as previously shown in the Medi-
terrancan Sea (164 km [35]) and the Gulf of Mexico
(3300 km [36]). Additionally, de Boer et al. [6] confirm
the regular presence of Risso’s dolphins in these waters,
provide the first local abundance for Risso’s dolphins in
UK waters, and the presence of calves shows breeding.
Besides, it is suggested that Bardsey Island may be part

OJIMS



L. SEURONT 5

Figure 7. A Risso’s dolphin Grampus griseus breaching. Cre-
dit: Nova Atlantis Foundation.

of a network of localities that are important habitats to
this species where it may take advantage of prey abun-
dance in shallow waters, as recently suggested for other
species, e.g. the Indo-Pacific bottlenose dolphin (Tur-
siops aduncus) in coastal urbanized environments [37].
de Boer et al. [6] further discuss the limitations of their
approach, which are likely to affect any study of elusive
species such as Risso’s dolphin, if not all marine mam-
mal species. In particular, the shape of the discovery
curve indicates that the population had not yet been suf-
ficiently sampled even after 11 years of study. While this
may be related to the transient nature of Risso’s dophins
that appear annually in the study area, this also stresses
that a proper assessment of their population status and
trends need a shorter temporal periodicity, and a higher
sample effort per year. Overall this study illustrates the
benefits of combining systematic and opportunistic photo-
identification studies and their complementary value as a
population assessment tool in generating the first local
abundance estimate for Risso’s dolphins in UK waters.

8. Are Benthic Indicators a Threatened
Species?

In this short review, Spilmont [7] shows that the use of
benthic indicators has drastically increased over the last
decades. In particular, the number of articles published
on this topic, as well as the number of citations, has been
increasing since the early 90’s, in relation with the im-
plementation of directives for the management of aqua-
tic/marine ecosystems such as the Water Framework Di-
rective and the Marine Strategy Framework Directive.
Spilmont [7] further argues that current benthic indica-
tors suffer from severe drawbacks and their practical use
is still discussed (Figure 8(a)), hence might have reached
a dead end.

Specifically, in [7], Table 1 identifies—non-exhau-
stively but critically—five major drawbacks of current
benthic indicators:

Copyright © 2013 SciRes.

“1 don’t know why | don’t care about the bottom
of the ocean, but I don’t.”

(b)

Figure 8. A caricatural, somehow cynical, potential view of
the perception of benthic environments and indicators (a)
and (b) an illustration of the potential of intertidal ecosys-
tems (here the rocky shore of the Fort de Croy, Wimereux,
France) for the development of benthic indicators through
e.g. easy and cost effective observations as shown by the
invasive crab Hemigrapsus sanguineus hidden in a patch of
native species including the dog whelk Nucella lapillus (note
the different phenotypes), the beadlet anemone Actinia equina,
and the common limpet Patella vulgata (Credit: Charles
Saxon (a) and Dr. N. Spilmont (b).

1) Expert-dependence: 58% of the samples examined
by experts from Europe and USA differ in their ecologi-
cal classification [38];

2) Methodological-dependence: differences in sam-
pling methods and sieving methods respectively led to
differences in the ecological classification of 28% to 48%
and 17% to 83% (Sic) of the stations analyzed [39,40];

3) Inconsistency between indicators: the ecological
classification of 74% of the stations examined differ de-
pending on the indicator [41], while five different biotic
indicators diverge on the status of 65% to 90% of the
stations investigated [42];

4) Temporal variability: the ecological classification of
a station differ at the seasonal scale [43];

5) Operational limits: the ecological classifications
provided by both the BOPA and the BOPA2 indexes are
based on differences on their 5™ digits [44,45], e.g. sta-
tion characterized by BOPA = 0.13965 and 0.13967 will
have good and moderate ecological status, respectively.
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In short, Spilmont [7] demonstrates that indicators
based on species composition are far from satisfactory,
because e.g. they exhibit a high space-time variability
and minor changes even when communities are disturbed,
and are user-dependent as shown from the divergent re-
sults obtained by US or Europe experts from the same
samples. In contrast, changes in behavior, metabolic rates,
phenotypic or stable isotopes compositions can be ob-
served in impacted areas, even if the community struc-
ture (e.g. abundance, diversity) remains unchanged, and
occur at relatively short time scales, especially when
compared to detectable changes in community composi-
tion, and makes their use particularly relevant as indica-
tors of perturbation. For example, behavioral analyses
have the potential to be used as an “early warning” sig-
nals to assess the status of marine environments [46].

The paper finally advocates that intertidal ecosystems,
through 1) their keystone ecological position as a land/
sea and air/water interface and primary importance to
assess the impact of human activities and global warming
on marine ecosystems; 2) their accessibility and the sub-
sequent relatively easy and cost efficient observations
(Figure 8(b)) and manipulative experiments; 3) the ever-
increasing number of studies assessing intertidal struc-
ture and function since the early 80’s; and 4) the pre-
dicted high cumulated impacts of human activities in
areas where anthropogenic disturbances (both direct and
indirect) are manifest, are an excellent candidate for the
development of new benthic indicators. Besides, poten-
tial functional benthic indicators are plethora in the inter-
tidal, and have the desirable advantage to be easy and
quick to implement, hence represent an effective alterna-
tive to current benthic indicators.
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