The "Message Box":

A tool for effective communication in and out of science

Developed by Nancy Baron, COMPASS.
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The mind is slow in unlearning
what it has been long in learning.

Lucius Annaeus Seneca (ca. 60 CE)

Peter Paul Rubens, The Death of Seneca (ca. 1615)



Prepare for reprogramming.

Deployment of a neuralyzer by Agent K, Men in Black (1997)



Know thy audiencel!

Does this support my agenda? Do my constituents care?
What will it cost - time, effort, money? Who supports this?

How does this fit our agenda?

Is it groundbreaking? It is robust! How does it
=) =]
affect my work?

s it news? Will it sell? Is it a good story!

Does this fit within our portfolio?

How does this affect safety/health, livelihoods and

natural resources?




Why use a message box?

*Talking points for an interview

‘Explain "what you do” to a non-scientist

‘Frame an op-ed piece

‘Frame a press release for a new paper

‘Frame a reporter contact letter for a new paper
‘Provide a storyboard for your web site

Serve as a framework for a public lecture

‘Provide the narrative for a scientific paper (?!)
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Message box fundamentals
for communicating with non-science audiences:

“Limit yourself to one or two messages (four max!)

“*Messages should be simple (but not simplistic).
Simple = capable of being explained in 1-2 sentences.

“*Messages are ideas you are trying to convey (not
soundbites!)

“*Messages are reinforced by soundbites, phrases,
statistics, stories/anecdotes



letters to nature

Rapid worldwide depletion of
predatory fish communities
Ransom A. Myers & Boris Worm

Biology Department, Dalhoisie University, Halifax, Nova Scotia, Canada
B3H 411

Serious concerns have been raised about the ecological effects of
industrialized fishing'”, spurring a United Nations resolution on
restoring fisheries and marine ecosystems to healthy levels®.
However, a prerequisite for restoration is a general understand-
ing of the composition and abundance of unexploited fish
communities, relative to contemporary ones. We constructed
trajectories of community biomass and composition of large
predatory fishes in four continental shelf and nine oceanic
systems, using all available data from the beginning of exploita-
tion. Industrialized fisheries typically reduced community bio-
mass by 80% within 15 years of exploitation. Compensatory
increases in fast-growing species were observed, but often
reversed within a decade. Using a meta-analytic approach, we
estimate that large predatory fish biomass today is only about
10% of pre-industrial levels. We conclude that declines of large
predators in coastal regions’ have extended throughout the
global ocean, with potentially serious consequences for eco-
systems™”. Our analysis suggests that management based on
recent data alone may be misleading, and provides minimum
estimates for unexploited communities, which could serve as the
‘missing baseline’ needed for future restoration efforts.
Ecological communities on continental shelves and in the open
ocean contribute almast half of the planet’s primary production®,
and sustain three-quarters of global fishery yields'. The widespread
dedineand collapse of major fishstocks has sparked concerns about
the effects of overfishing on these communities. Historical data
from coastal ecosystems suggest that Josses of large predatory fishes,
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as well as mammalks and reptiles, were especially pronounced, and
precipitated marked changes in coastal ecosystem structure and
function®. Such baseline information is scarce for shelfand oceanic
ecosystems. Although thereis anunderstanding of the magnitude of
the decline in single stocks", it is an open question how entire
communities have responded to large-scale exploitation. In this
paper, we examine the trajectories of entire communities, and
estimate global rates of decline for large predatory fishes in shelf
and oceanic ecosystems.

We attempted to compile all data from which relative biomass at
the beginning of industrialized exploitation could be reliably
estimated. For shelf ecosystems, we used standardized research
trawl surveys in the northwest Atlantic Ocean, the Gulfof Thaiand
and the Antarctic Ocean off South Georgia, which weredesigned to
estimate the biomass of large demersal fish such as codfishes
(Gadidae), flatfishes (Pleuronectidae), skates and rays (Rajiidae),
among others (see Supplementary Information for detailed species
information). Inall other shelf areas for which we could obtaindata,
industrialzed trawl fisheries occurred before research surveys took
place. For oceanic ecosystems, we used Japanese pelagic longlining
data, which represent the complete catch-rate data for tuna (Thun-
nini), billfishes (Istiophoridae) and swordfish (Xiphiidae) aggre-
gated in monthly intervals, from 1952 to 1999, across a global
5% X 5°grid. Pelagic longlines are the most widespread fishing gear,
and the Japanese fleet the most widespread longline operation,
covering all oceans except the circumpolar seas. Longlines, which
resemble long, baited transects, catch a wide range of species in a
consistent way and over vast spatial scales. We had to restrict our
analysis of longlining data to the equatorial and southern oceans,
because industnialized exploitation was aready underway in much
of the Northern Hemisphere before these data were recorded"'*?.
Longlining data were separated into temperate, subtropical and
tropical communities (see Methods).

For each shelf and oceanic community, i, we estimated

NA{t)= NAO[(1 —&:)e™™ + 4] m

where N;(1) is the biomass at time t, N;(0) is the initial biomass
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Problem?

*Large-fish biomass declined by >90% across the global ocean
(baseline pior to industrial exploitation - 10X more large fish)
*Initial declines very rapid and poorly documented; thus management
tends to underestimate decline

*Species composition has undergone large changes too

*The entire ocean has been transformed, no “blue frontier” remains
*Changes uniform from tropics to poles, from shores to open ocean

Benefits? So What?
*Among the last free- *Fisheries will suffer and
ranging large animals on maybe collapse
earth Global Over-fishing *This will have big
*Most valuable wild animals ecosystem consequences
on earth Issue (but we don't know
*Huge economics benefits exactly what will happen)
*Important ecological roles *Populations and species
*Lions & tigers of the sea . may go extinct
*Large land mammals, then Solutions?

freshwater fish, then . e :
coastal fish - now  Reduction of fishing pressure will help recovery

everything else! fReduce fishing effort (but hard to control because fishing pressure
increases)
*Reduce quota (but hard to achieve and on its own almost always
insufficient)
*Develop more marine reserves (many promising examples, almost
always halt declines)



Problem?

Overfishing has removed 90%
of large fish globally

So What?
Benefits? This threatens
, survival of
Protection of sensitive species,
'9"93 .pr'edq'ror'y Global overfishing viability of
fish will maintain fishing and
economic and Issue |

functioning of

ecological values ocean ecosystems

Solutions?

Reduce fishing pressure by
lowering quotas, modifying
fishing gear, and
implementing reserves



How Reliable Is the Current Generation
of Predictions?
Qlimate-change lmpaLLs on biodive

Beyond Predictions: Biodiversity e, o
- - - - CCl TC: S m \TK‘CI(‘.S ranges &
Conservation in a Changing Climate phenologcal responscs (5 7). Alough bunmn

N 2 e - sas 3 . extinction and habitat loss (&), climate

Terence P. Dawson,” Stephen T. Jackson, “ Joanna I. House,” lain Colin Prentice,”"~ Georgina M. Mace™ change is projected to become equally or more
important in the coming decades (9, 10). As-

Climate change is predicted to become a major threat to biodiversity in the 21st century, sessing the biodiversity consequences of climate
but accurate predictions and effective solutions have proved difficult to formulate. Alarming change is complicated by uncertainties about the
predictions have come from a rather narrow methodological base, but a new, integrated science  degree, rate, and nature of projected climate change
of climate-change biodiversity assessment is emerging, based on multiple sources and (11), the likelihood of novel and disappearing
approaches. Drawing on evidence from paleoecological observations, recent phenological and climates (/2), the diversity of individual-species
microevolutionary responses, experiments, and computational models, we review the insights that  responses to a broad suite of interacting climate
different approaches bring to anticipating and managing the biodiversity consequences of variables (6), and interactions of climate-change
climate change, including the extent of species’ natural resilience. We introduce a framework effects with other biotic facto ith
that uses information from different sources to identify vulnerability and to support the design of  trophic relationships) and
conservation responses. Although much of the information reviewed is on species, our framework  vasive species, pathogens, pollutants) (13, 14).
and conclusions are also applicable to ecosystems, habitats, ecological communities, and Syntheses of climate change and biodiversity
genetic diversity, whether terrestrial, marine, or fresh water.

arming predictions about the potential
flects of future climate change are prompt-

ng policy responses at local to global

1, 2). Because greenhouse gas emissions

to date commit Earth to substantial climate change
i the coming decades (3), the potential for loss
of biodiversity, termination of evolutionary po-
tential, and disruption of ecological services must
be taken v.-nuuslv Awnmg deleterious conse-

c conservation planning
for the wming years and decades. But how good
are our current predictions, and how fit are they

niche (or climate-envelope) models (4).
models indicate large
nts and widespread -

~pon~u to climate changes (both past and pnxm),
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experiments, and mechanistic (process) modeling
based on ecophysiology and population biology.
These studies show a range of natural coping
mechanisms among populations exposed to cli-
mate change, with diverse consequences for re-
silience at local to global scales. The capacity to
cope depends on both intrinsic factors (spec

biology, genetic diversity) and extrinsic factor

(rate, magnitude, and nature of climatic change).
Integration of multiple approaches and perspec-
tives is needed lur more accurate information

Preparedness

n whx.h places,

how
leverage adapliw:
ms 10 maximum adv.

Box 1. Vulnerability in the context of climate

Vulnerability is the extent to which a species or popula‘
genetic loss, or extinction owing to climate change. Vulne
is positively related to vulnerability), sensitivity (positive
related).

Exposure refers to the extent of climate change likely to
depends on the rate and magnitude of climate change (|
frequency, and other hazards) in habitats and regions occt
exposure to climate change are based on scenario projecti
models and applied in niche models.

Sensitivity is the degree to which the survival, persiste
spedes or population is dependent on the prevailing clir
likely to undergo change in the near future. More sensitive
survival or fecundity with smaller changes to climate varia
including ecophysiology, life history, and microhabitat pr
observational, and modeling studies.

Adaptive capacity refers to the @pacity of a species ¢
change by persisting in situ, by shifting to more suitabl
suitable regions. Adaptive capacity depends on a vari
plasticity, genetic diversity, evolutionary rates, life histor
Like sensitivity, these can be assessed by empirical, obse
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Problem?

Assessment of biodiversity
vulnerability relies on a single,
incomplete approach: exposure

Benefits? So What?

. Estimates of
More effective vulnerability are

management  Climate change & likely to be
strategies; more biodiversity inaccurate, leading
efficient use of
conservation
resources

Issue to failures and
wasted resources in

Solutions? conservation

Integrated vulnerability
assessment, using multiple
sources of evidence,
incorporating climate sensitivity
and adaptive capacity



Records of ecological responses to past climate change indicates many species
can cope with climate change.

If we understand mechanisms by which species cope with climate change, we can
leverage natural adaptive capacity in conservation efforts

Integration of approaches:
*Observation and monitoring
*Ecological experiments
*Fossil record of responses to past changes
*Models of ecological and evolutionary processes
*Climate-envelope models (status quo)

Flu vaccine: Limited supply, can't vaccinate everyone, so we identify the most
vulnerable populations first and treat them
Low adaptive capacity &/or high sensitivity (very old, very young, sick people)
*High exposure (medical professionals, teachers, social workers)

Deficiency in assessing climate-change vulnerability for species
‘Exposure assessment good (most species have high exposure)
*Sensitivity and adaptive capacity: unutilized potential

Multiple stressors: climate change X habitat loss X exploitation X invasives
*We can increase resilience and buy time by reducing non-climate stressors



Your Message Box

Problem?

Benefits? So What?

Issue

Solutions?



Be prepared to support your message:

“+» Facts close at hand

» Statistics (keep simple and use sparingly)
“+» Examples

» Metaphors

% Stories and anecdotes (but don't overdo it)

» Other experts



