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Coastal landscape can be defined as all the visible features of a coastal area, often
considered in terms of their aesthetic appeal (Williams 2019).
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The general appearance of an area; the aggregate of features that give character to a
landscape.



Coastal scenery is a resource, partly because of the economic value and partly because it is an

accepted component of resource assessment programmes.
R Kaye & J Alder (Coastal Planning and Management’, 1999)

Coastal Scenery is a visual expression of the coast and is a great resource which has not
been analysed in detail on any scientific basis
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Coastal Tourism, also known as Sun, Sand, and Sea tourism (3S) is based on a very particular resource conjunction along
the interface between land and sea. This kind of activity offers amenities, such as, good weather conditions, water,
beaches, scenic beauty, biodiversity, cultural and historical heritage, healthy food, and under optimal conditions an
adequate infrastructure.
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Currently, tourism is one of the seven largest business sectors of the world economy (EEA 2006; UNTWO 2016). Their Gross Domestic
Product contribution ranges from 2% for small scale tourism countries where tourism weighting can be significant, to more than 10% in
countries where tourism is well developed (Briguglio 1995; Honey and Krants 2007). The industry generates one in twelve jobs globally,
and between 35 - 40% of the world’s export services (UNTWO 2016). Since 1990, international tourism receipts have grown by 365%,
moving from 271 to 1,260 Billion USS (UNTWO 2016).




Scenery Evaluation System (CSES)

Coastal
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P

18 Physical > Geomorphology

P (physical) ={ P1, P2, P3... P18 }

v

8 Anthropogenic Human Occupation

H (human utilization) ={H1, H2, H3...H8}




Coastal Scenery Evaluation System (CSES)

Mo Rating
Physical 1 2 3 4 5
parameters
1 Cliff Height Abhzent = 5= 30 m =< blm 6 1= m = Sl
2 Slope (") 45°=-55" 35-65° &5-75" T-85 Circa vertical
3 4pecial Ahsent 1 2 3 Many =3
features*®
4  Beach Face Type Absent hud Cobble/boulder PebblejGravel { + sand) Sand
3 Width Absent < 3== 100 m 5-<25m 25=<=50m S0-100m
& Rocky Shore  Colour Absent [ark Dark Tan Light TaniBleached White/Gold
7 Slope Absent <5 5=10r 10-20r 20457
B Extent Abzent < 3IM 5=10m 1 O=20 = Al
9 Roughness  Ahsent Distincly jagmed Deeply pitted and for irregular Shalkow pitted Srneenth
{uneven
10 Dunes Ahsent Remnants Fare-dune Secondary ridge Several
11 Valley Absent Dy walley { = 1 m) Stream { 1—4 m) Stream RiveriLimestone Gorge
12 Skyline landform Naot Visible Flat Umdulati mg Highly undulating Moumntainous
13 Tides Macro [ = 4 m) Meso (2-4 m) hicro (< 2m)
14 Coastal landscape features®™® Mone 1 2 3 =3

15
18
7

18

Vistas
Water colour and clarity
Matural vegetation cover

Vegetation dehbris

Human parameters

25
a5

Moise disturbance

Litter

Sewape discharge evidence
Agricul fure***

Built envimenment®***

Acces type

Skyline

Urilities®===*

Open an one side
Muddy Brown/Grey
Bare [ < 10% Vegetation only)

Continuous = S0cm High

Intoderahle

Comtimuous aocwmulations
Sewape Evidence

Nomne, bare | = 10% Vegetation)
greenhouses

Heavy mdustry

No Buffer Zone Heavy Traffic

Very unaftractive
=3

Qpen on two sides

Milky Blue /Gren; Opague
SorubyiG ani gue (Grass ( mamam /gorse (fems/
hiramhl e/ meadow etc)

Full strand line

Tolerable
Full strand line

Field crops (Wheat, Corn, etc) Hedgermws
M omaocu frure

Heavy tourism and/or urban

Mo buffer zone light traffic

Unattractive
3

GrenfGrey Blue
Bushes, Coppices, Maguis

Single accumulation

Single accumulation
Some Evidence [ 1-3 items)
Vineyards, Termracing, Tea etc

Light tourism andior urban and for

sensitive industry

Sensitively designed high flow
£

Qpen on three sides
Clear Bluef Dark Blue
Wetlands + mature trees

Few scattered items

Little
Few scatterd items

Shrub fype Plants-Date Palm,
Pineapples etc
Sensitive tourism and jor urban

Parking lot vizible from coastal
area

Very sensitively designed

1

Open on four sides

Wery clear Turguoisse

Vanety of mature trees/Forest-a
“Patowork Quilty

Maomne

Mane

Virtualy absent

Na evidence of sewage
Orchards-Apples, Chernies etc.

Historic and for none

Parking lot not visible from coastal
area

Matural fhistoric features
Mane

*Cliff Special Features: indentation banding, folding, scree, imegular profile, etc.
“*Coastal Landscape Featwres: Peninsulas, rock rdges, imegular headlands, arches, windows, caves, waterfalls, deltas, lagoons, islands, stacks, estuaries, eefs, iuna, embayment, tombaolo, etc.
***Agriculture: where No agriculture can be seen and the Matural Vegetation Cover parameter has scored a 5, then the 5 box should be ticked in this line_ If the Matural Vegetation Cover box ticked was a 2, 3, 4 then tick the 3 b

here

“=*Built Environment: caravans will come under Tourismy, Grading 2; Large intensive caravan site, Grading 3: Light, but still intensive caravan sites, Grading 4 Sensitively designed caravan sites.
“==fUrilities: power lines, pipelines, street lamps, groynes, seawalls, revetments, etc
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s g b Input 2 Grade Matrices G; 8 Matrix R
=z = g Matrices d, g = "
225 = Attributes (1-5) = Attributes (1-5)
i ]
Physical 5 ol yJ2]s]a]s|el1]2]3]a]s
| 1 |Cliff Height (1-1) .02 | 1]o] ] 0] 1,00{ 0,00 0.00] 0.00] 0.00| 0.000] 0,000
2 |Cliff Slope. (1-2) 02| o] | 0 1,00/ 0,00| 0,00 0,00} 0,00 0,000} 0,000
. 3 |Special Features (1-3) 03] 1] O] 0| 1,00/ 0.00/ 0.00] 0.00] 0.00| 0.000] 0,000
(2-1) 03 | 0] 0 0,00] 0,00 0,00]
I u (2-2) .03 | 0] 0] | 0 0.00] 0,20] 1,00]
(2:3) .02 | 0] O] | 0 0.00] 0.00] 1,00
(3-1) 01| 110 0| [1,00]0.00]0.00
ass u E lshoreExIent (32) 01 1| 0] 0| [1,00[0.00[0.00
- 9 |Shore roughness (3-3) 0! 1] 0] 0] . [1,00] 0,00] 0,00
[70|Dunes @ ,04 | o[ o 7] o[ 0| [0.00] 0.00[ 1,00 000
I | 11|Valley 5) 081 1] 0] O] | 1.00{0.00]| 0.00 0] 0,000
| 12|Landform 6, .08 | 0] O] 0| |0.00f0,60] 1,00; 1] 0,085
| 13|Tides () .04] 0]0[0[ O] 1 0.00] 0.00{ 0.00] 0/ 0.000] 0.000
4 [Landscape Features  (8) 12| 1] 0{ 0] 0] O] 1,00 0,20] 0.00 0,024] 0,000
| 15 |Vistas (9) 4 .09 | 0] Of 110 0.00] 0.00| 0.00 0| 0.000] 0.000)
- - M 16 |Water Color (10) ] 3 |0.14] o] o] 1] 0f O 0.00] 0,50] 1,00] 0,070] 0,140}0,
Top natural: extremely attractive sites with i s G (AT o T OIOFT0f0] [oo[o30Tam
> | 18 |Seaweed (12) | 3 [009] o] of 1] 0f O 0,00] 0,00{ 1,00 0,000] 0,088
— . . FUZZY WEIGHTED AVERAGES MATRIX FOR SUBSET PHYSICAL V 0,174 0,519
very high landscape value. o
19[Disturbance Factor (1) ] 4 .14 _D_0|_ | 110 0.00] 0,20 0,00{ 1,00] 0,20| 0,027| 0,000
20 |Litter 2 4 |0.15| o[ ofo[ 7[0| [0.00[0.00]0.20]7.00]0,20] 0,000] 0,030
21|Sewage (3) 15| o[ ofo] o] 1| [0.00]0.00] 0,20 0,000 0,030}
22|Non-built Environment (4) 06| 1] 0fo[0] O] - 1,00/ 0,00] 0,20] 0.000] 0,013]0,
23 |Built Environment ) .14] 1) 0] 0] 0 1,00/ 0.00] 0.00, 0
> I - - - h h - h | d | 24 |Access Type (6) .09 0] 0j0] O] 0.00] 0.00 0.00]
. 25|Skyline 7) 2 14| 0] 1 0j0 0,40] 1,00/ 0,20 X 0,137| 0,027} 0.000
Il 0.85>D 20.65 Natural: attractive sites with high landscape value. 2o oz fontol oo [naolicofos poeTo ol oozla ooloon
E VIA. FOR SUBSET HUMAN V 0,255] 0,191 0,236] 0,305] 0,297]
FVAH Weigh NAM&“
Fuzz Averages Matri Attributes (1-5)
i Wﬂlgls Of Subsets Wy 1 2 3 5
o vaies Avarsges W o S P | i3 P KT CRIZ)
- - - Fuzzy Weighted Averages Matrix of Subset Human V; 172 x 0,255| 0,191
Natural - Urban. average Sltes Wlth IHEdlUIH Final Fuzzy Assessment Matrix (W X K)
Final Assessment Matrix ( C ) In,zss] u,ma[ u,anl 0,29110,153

landscape value (with some exceptions of urban PMADVAUEFOR  TERMORLECTRCA o7

ln 0.65>D=>0.40 . : : : -
sites with exceptional scenic characteristics — well

Iceland
. ] :
designed .
. North o © Europe o
.
America Azoresy 3 . .. sia 4
\ . S .
H °
.. Africa ‘¢ N
)
L]

Mainly urban: poor sites with medium landscape - .
IV 0.40 > D 2 0.00 . Pac\llhc America - °
value and light development. m O e antic Indian (Y Coories

Ocean <
Ocean é

New Zealand

Urban: poor sites with low landscape value and s

1 t H d | t ® Distribution of assessed sites: Antarctica, Australia, Brasil, Chile, China, China - Hong Kong, Cook Islands, Croatia, Cyprus, Ecuador, Egypt,
I n e n S I Ve eVe 0 p I I I e n . Fiji, Iceland, India, Ireland, Italy, Italy - Eolian Islands, Japan, Jordan, Maldives, Malta, New Zealand, Pakistan, Peru, Poland, Portugal,
Portugal- Azores, Tahiti, United Kingdom, Florida (USA) and Vietnam

\' D <0.00

@ Large covered areas: Bonaire, Caribbean Colombia, Cuba, Andalusia (Spain), Mediterranean Morocco, Mediterranean Turkey and Wales
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Number of
o
I

Remote  Rural Village Urban Resort

Coastal Scenery
Class | mmmmmm Class i Class |l| W Class |V 1l Class V

Three hundred coastal sites were categorized in the Caribbean coast of Colombia with the scenic evaluation sites
organized into five classes. 52 sites (17.3%) appeared in Class |; 40 (13.3%) in Class Il; 56 (18.7%) in Class Ill; 55 (18.3%) in
Class IV and 97 sites (32.3%) in Class V.
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Class I: Fifty-two remote, rural, and village coastal sites
(out of 300) were categorized into Class |. Twenty-eight
are in La Guajira, nineteen in Magdalena, and the
remaining five in Choco and Providencia. This class
encompasses stunning scenic natural sites with high
landscape values (D>0.85). The high scores reached
result from unique physical features with a minimal -
almost null- human influence.

Unique geologic settings and distinctive geomorphologic
characteristics of sites within this class are essential.
Parameters such as "cliffs" and "rocky shore" are linked
to the presence of high rocky coasts and mountainous
landscapes. In contrast, in low shores, the dominant
parameters are "dunes" and "watercolor”.

Parameters

Cliff Height
Cliff Slope
atures

Taroa (D=1.10)

Membership
Degrees

Weigthted
Averages
R I S

0 1 2 3 4

0

Ratings

S

1 2 3 4 5
Attributes

III.L‘

Attributes

Cabo de la Vela (D=1.15)
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o
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w
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‘ I Physical I Human
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’%ﬂ”« I PReM Los Naranjos (D=0.81) Isla Cascajo (D=0.70)

Class Il: are areas with D values 0.85 > D > 0.65 usually including £ e = = =
natural or semi-natural remote/rural/village sites with a high E ' W_ e ——————
scenic values and low human impact (e.g, an acceptable level of & o _ —— ——— A
human activities/well-designed structures). e — ——— ——
Forty of 300 surveyed coastal sites (13.3%) were classified within P Range v E phr e
this category. These sites can be found in remote (17), rural (16), s, 0,; o’; o,;
and village (7) locations and are distributed in eight of the nine E‘é’,gj 06 06
departments that compose the coastline. (The Atlantico ES 02 _\/J 3‘2 / 2: ’//’4\ B
department does not have any Class Il sites). As in Class | sites, 0 ° 0
many of these sites are under conservation status, but these sites DT awues | R e R e
rate lower than Class | due to lower scores in parameters, such as, 1 1 1
"landscape features" or "natural vegetation cover." Class Il sites g8 " 9 o0
have high scores concerning water and sediment parameters and fgg 04 04 ] C
good scores linked to natural settings with a minimum human =< " Bam I_L N l_.i
influence. 12 3 4 s 12 3 4 5

Attributes
Twelve Class |l sites are under a conservation status (National
Natural Park). Specifically, these 12 sites are located inside Bahia D

Portete, Tayrona, Acandi and Old Providence McBean Lagoon
Natural National Parks.

I Physical I Human
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Beach Type
B Width

Parameters

Class lll: are sites with D values that range between >0.40
and <0.64. Along the coast, 56 of 300 sites reach this class
(18.7%). These are distributed in village (18 locations), o 1 2 3 4 s
remote (16), resort (12), rural (9), and urban (1) locations.

o
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w
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[$)]
o
N
N

w
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Membership
Degrees
o O O o
SO N A O 0O =

These areas show a scenario commonly affected by no buffer \/ MR
zones and features, such as non-attractive/poorly designed
0 1 2 3 4 5 0 1 2 3 4 5

buildings, noise, and litter. Weighted average and Attributes
membership degree graphs show optimal scores at high ) )
attribute values. This means positive impacts of the

physical/human parameters and average values at lower I.-J.‘ 02 II_.J.
attribute values, highlighting an adverse effect of o a e s L.

physical/human  parameters, particularly low scenic rbutes
characteristics.

o
[o<]
o
©

Weigthted
Averages
o o o
o N = [}
o
[e)}

I Physical I Human
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m Cliff Height  m—
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JUNE 28th- 30th PANAMA Cliff Speci IF t uros

Bea

Parameters

Class IV: encompasses sites with 0<D<0.4 values and
corresponds to coastal areas with low landscape values that
have been damaged due to high human pressure. Sites with o 1 2 3 4 s

‘“I I"I"l IIIIIII Il
>

o 1 2 3 4 5 o 1 2 3 4 5
low scores in natural parameters were often observed along 1 e 1 1
the whole study area, all being sites with litter, coastal gg o o2 o
erosion problems, armoring, sewage, and noise. Eg S e ]
0
Along the study area, 18.3% (55 of 300 sites) can be DT bwes 0 12 3 4 0 1 2 3 4 s
categorized in this category. These sites are distributed in 0,; O’; 0’;
remote (16 locations), village (13), resort (11), urban (10), 06 06 iy

Weigthted
Averages
s R

and rural (9). Low scores in Class IV sites were due to low .ILIJ -
physical settings giving low ratings for parameters such as ’
"skyline landform," "valley," and "vistas." In the same way, s |

parameters such as "width" and “watercolor" were low.

o

I Physical I Human



Greater Ccmbbean 2023 Manaure (D=-0.02) Galerazamba (D=-0.65)

m Cliff Height
Cliff S
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Beach Type

—

ierrabomba (D=-0.58)

n — e
ko — . —
. . . . m — —
Class V: This category includes sites with D values lower than  § = —— - A
© — e
0 that have low to very low scores for natural and human ¢ — ———-
parameters. The main factors responsible for the low D = —
qualification in are extreme human pressures such as litter, 0 1z o3 s o 1 2 3 4 s o 1 2 3 4 s
atings
noise, coastal erosion, sewage presence, noise, and extreme oo 1 1 ‘
. . E g 08 038 038
urbanization. 3 Iy Iy |
-g D 04 04 0,4 ‘
é’o 0,2 /_\ 0,2 0,2 . B
This class included the most significant number of surveyed B A AN S A L.
coastal locations, with 97 sites out of 300 (32.3%). These Aributes

sites are distributed in remote (10), resort (11), rural (18),
village (22), and urban areas (36). Scenic evaluation
histograms reflect the low values for natural and human
parameters, Low averages in attributes 1 and 2 generate low
scenic value. The membership degree vs. attribute curve
presents a left skewered curve, evidencing the low scenic
values that define this category of sites.
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A clear relationship between anthropogenic interventions and scenery degradation has been found in this
work. The dominance of class lll, IV, and V coastal sites (208 sites of 300 - 69.3%) highlights the significant
influence of human-induced processes/activities over the current coastal scenery degradation. Of these,
extreme urbanization, coastal erosion, engineered shore hardening, woody debris and marine wrack, litter,
sewage, noise, and beach driving are significant along this coastal area of Colombia.
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Coastal urbanization is the development associated with the increase of urban population over time in proportion to a region’s rural population (Burt et al.,
2019). World human populations are heavily concentrated on shorelines, and growing urbanization is putting increasing pressure on coastal ecosystems. While
the continued growth of coastal cities can provide some economic benefits (UNEP 2002), these often come at considerable costs to the environment, especially to
scenery (Duarte et al., 2008).
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a)

eMigration to coastal areas, where four cities (Cartagena,
Barranquilla and, Santa Marta, Riohacha) have been the
highest recipients of industrial, port, commercial and
tourism activities.

eMigration to coastal areas after retirement (mainly people
that move to Antioquia, Sucre, Bolivar, and Atlantico from
inland).

e|nter-city migration to the village and rural areas from
capital settlements searching for a better quality of life.

eConstruction of secondary homes by people from inland
cities (mainly from Bogota, Medellin, and Cali).

eConstruction of eco-hotels and bungalows.

eConstruction of resorts (‘elite’ tourism), where local and
foreign investors are increasingly active.

e
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A big problem!
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s eenenes Intervienen enrocado en km 19 para evitar colapso de la
via por la erosion

Invias informa que |as obras son para proteger la via entre Ciénaga y Barranquilla.
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LOSING BEACHES
TO MINING

notural resources | environmeniol activism

Vanishing Sands

Losing Beaches to Mining

ORRIN H. PILKEY, NORMA J. LONGO, WILLIAM J. NEAL,
NELSON G. RANGEL-BUITRAGO, KEITH C. PILKEY, and
HANNAH L. HAYES

"We're used to thinking of sand as an endless resource—even the metaphor for an
endless resource, ‘as plentiful as grains of sand on a beach.' But as this ook makes
clear that view is sadly and completely mistaken. It's time ta understand how valu-
able sand really is."—BILL MCKIBBEN, author of The End of Nature

"A real eye-opener into the latest tragedy happening to our coast—the theft of sand
an a massive scale as entire beaches and dunes are trucked and shipped away. Glob-
ally researched and richly illustrated. this book exposes and documents the ongaing
tragedy, oceurring at a time when our coasts need more sand than ever to combat
extreme stress of massive coastal development and climate changes. A must read
for anyane who cares about the coast."—ANDREW D. SHORT. author of Austratian
Coastal Systerns: Beoches, Barriers, ond Sediment Compartments

In a time of accelerating sea level rise and increasingly intensifying storms,
the world's sandy beaches and dunes have never been more crucial to pro-
tecting coastal environments. Yet, in order to meet the demands of large-scale
construction projects, sand mining is stripping beaches and dunes, destroying
cnvironments, and cxploiting labor in the process. The authors of Vanishing
Sands track the devastating impact of legal and illegal sand mining over the
pasl Lwenly years, ranging [rom Alrica, Asia, and Lhe Caribbean Lo Soulh
America and the eastern United Stales. They show how sand mining has
reached crisis levels: beach, dune, and river ecosystems are in danger of being
lost forever, while organized crime groups use deadly force to protect their
illegal mining operations. Calling for immediate and widespread resistance

to sand mining, the authors demonstrate that its cessation is paramount for
saving beaches, dunes, and associated environments, plus lives and tourism
economies everywhere.

Also by Orrin H. Pilkey

SeaLevel Rise

A Slow Tsunami

on America's Shores
with Keith C. Pilkey
pager, $24.05tri£28.99
978-2-478u-0B37-4 2019

et s Py

The Last Beach

with Andrew G. Caoper
pazer, $23.95(r/£17.99
978-0-8223-5809-1/ 2014

e

LOSING BEACHES

TO MINING

December 272 pages,

58 illustrations, including 53 in color, 7 x 10"
paper, §7B-1-27B0-1B7g-7 $25.95U7E19.99
slath, 978-1-4780-1616-3 $9g.95/E80.00

Orrin H. Pllkey is Emeritus James B. Duke Professor
of Earth and Ocean Sciences at Duke University and the
author and coauthar of many books.

Norma J. Longe, a geolegist and photographer, is co-
author with Pilkey of several books oh coastal issues.

William J. Neal, Emeritus Professar of Geology at
Grand Valley State University, is an expert on ocean and
Great Lakes shareline evolution and coauthor of many
books with Pilkey.

Nelson G. Rangel-Buitrago is Prafessar in the Ge-

ology, Beophysics, and Marine-Research Group at the
Universidad del Atléntico, Barranquilla, Colombia, and
a prolific author of coastal science studies.

Kelth C. Pllkey, an attorney concerned with legal issues
of coastal development. is coauthor of twa books about
sea level rise,

Hannah L. Hayes is a scholar of changing land rights,
disaster capitalism, and risk management in Barbuda
and Fiji.
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The Plasticene: Time and rocks

Nelson Rangel-Buitrago ™, William Neal °, Allan Williams®

* Programas de Fsica y Biologia, Fuculad de Ciencics Basicas, Universidad el Aténtico, Barranquille, Atidntico, Colombia
® Department of Geology, Grand Valley State University, The Seymour K. & Esther R. Padnos Hall of Science 2134, Allendale, MI, USA

 Faculty of Architecture, Computing and Engineering, Universty of Wales: Trnity Saint David (Swansea), SAT GED Mount Pl W,
ARTICLE INFO ABSTRACT
Keywords: Plastics, “yesterday's hero... today’s villain® or “the contemporary symbol of modernity,” were invented in the

Plastics carly 20th century by Leo Hendrik Backeland from macromolecules (resins, elastomers, and artificial ibres) of
Anthropocene formaldelyde dnd phenol. This synthetic arganié polymer took hold of daily humian life and transformed the
QEEIZ'&k modern world with an ever-widening range of applications. Plastics are the third most-widely manufactured

dation ‘material in the world after cement and steel, and they have become widespread in our society with excessive

production and consumption to meet demand. Plastics use is so dominant that they are inappropriately
considered essential in the world consumers marketplace. Plastics are & clear indicator of the Anthropocene and
can be considered the marker of the upper subdivision of this stage: the Plasticene.

Nomenclature

Marine Pollution Bulletin 192 (2023) 114993

Contents lists available at ScienceDirect

Marine Pollution Bulletin

journal homepage: www.elsevier.com/locate/marpolbul

Baseline

Decoding plastic pollution in the geological record: A baseline study on the
Caribbean Coast of Colombia, north South America

Nelson Rangel- Emlrago *, Felipe Lamus Ochoa®, Rubén Darfo Beltran Rodriguez”,
Jose Brito Moreno ”, Jorge Trilleras ““, Victoria Andrea Arana®‘, William J. Neal ®

- Progama de Fisice, Fucilad de Gincis isicas, Universided el Atinico, Barranquile, Mtinic, Golonibia
* Departamento de Fsia y Geociencias, Divison de Giencias Bisicas, Universidad del Norte, Barrangul, Arntico, Colombia

© Programa de Massric en Ciencies Quinicas, Facultad de Giencias Basicas, Universidad del Atlantico, Puerto Colomiia, Atlintico, Colorbia

* programa de Quinica, Facultad de Giencias Bésicus, Universidad del Atlntico, Puerto Colombia, Atlantico, Colombia

< Department of Geology, Grand Valley State Universty, The Seymour K. & Esther R. Padns Hall of Science 2134, Allendale, MJ, USA

ARTICLE INFO ABSTRACT
Keywords: This sty prescat th it eport ofplastics nthe gologicn recond (rocks nd formtionscomposed of st
s along, olombia, pollution
Plastics

include two rock types (plastiglomerates and quartz pla,m..dmm), two altered plastic types (pyroplastics and
e plasticrusts), two soil types (plasticlasts and anthrosols), and a series of artifacts (fossils) found near human
Clbaiis settlements. All of them were analyzed using Fourier Transform Infrared (FTIR) spectroscopy. Polyester, high-

density polyethylene, and alkyl acrylates or were identified s the principal poly-
aers fosming these rocks: This esedrch providés new isights it the petrology of these emerging new forns of
pollution, for whic » and distribution. Similarly, the results
presented emphasize that plastics are gencrating 4 deluge of pollutants in terms of variety and volume, over-
whelming natural environments globally. Controlling or even climinating their use has become one of the most
significant challenges of the 21st Century.

Seience of the Total Environment 893 (2023) 164867

Contents lists available at ScienceDirect

TotalEmionment

Science of the Total Environment

journal homepage: www.elsevier.com/locate/scitotenv

Discussion

A geological perspective of plastic pollution

Nelson Rangel-Buitrago™*, William J. Nealh

dantico, Colomia

¥ . Grand The Seymaur K. & Esther R Allerdale, M1, USA

ARTICLE INFO ABSTRACT

Kditor: Damia Barcelo Th logic time division, mark: lys profound mpacon Bt A -
bates, th its inclusion in the Int

Keywords: (ICC). This period is characterized by the mid-201h century Great Acceleration Event Anay (GAEA), which includes

Aactaogocene widespread presence of pollutants such as radionuclides, organochlorine pesticides, PCBs, and plastic production.

e’ ™ hcse threas wih beingaprimry con-

o I cern. Plastics are now pervasive and serve s a marker for Epoch or Age.

Plsticene i " which produc-

tion, use, disposal, degradation, lation, and lithification. This cycle reveals

of plastics into new forms of pollution characteristic of the Anthropocene. With 91 % of discarded plastics never

recycled, they accumulate in the environment and enter the geological record through processes Ilkc
thermal stress, an e propos within th

defined by the post-World War Il surge in plastic prndnulnn and their incorporation into sedimentary processes e

rocks. The study of plastics in the geologic record serves as a warning of their negative impacts and highlights the

urgency of addressing plastic pollution for a sustainable future.
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Coastal Scenery Management Plan

Step 1 Set Goals

Step 2 Define the Geographic Extent

Step 3 Evaluate the Coastal Scenery

Step 4 Develop and Compare Alternatives
Step 5 Institutional Arrangements

Step 6 Alternative Evaluation

Step 7 Alternative Selection and Implementation
Step 8 Monitoring



Science and technology
for sustainoble beaches ina
climate change scenario
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