Reach Alignment to Ocean Literacy Principles

Ocean Literacy Essentiol Principles and 1 = strongly addresses

Fundamental Conceps Grades 6 -8 *blank = no alignment conceps in depth 2 = addresses concepts  3=mentions concepts “extension opportunities identiied
Module 3 Sail Area & Module 4 Simple Machines

Module 1 Measuring Wind  Module 2 Buoyancy Perimeter on Sailboats Module 5 Water Quality Testing Module 6 Marine Debris Module 7 Upwind Saiing Angles Module 8 Land & Sea Breezes Module 9 Wind Power Module 10 Underwater Exploration

FC a. The ocean s the defining physical feature

on our planet Earth—covering approximately

70% of the planet's surface. There is one ocean

‘with many ocean basins, such as fhe North

Pacific, South Pacific, North Atlantic, South FCAS = 3 (extension opportunities would include
Aflantic, Indion, Southemn and Arctic. disussing features of the seafloor)

FC b. Ocean basins are composed of the

seafloor and all ofits geological features (such

as slands, frenches, mid-ocean ridges and rft

valleys) and vary in size , shape and features

due to the movement of Earth’s crust

(ithosphere). Earth’s highest peaks, deepest

valleys and flatfest vast plains are allin the

ocean.

FC c. Throughout the ocean there is one

interconnected circulation system powered by

wind, fides, the force of the Earth's rotation

(Corioli effect), the Sun, and water density

differences. The shape of ocean basins and

adjacent land masses influence the path of

circulation. This ‘global ocean conveyor belt

moves water throughout all of fhe ocean’s FC3=3 (definition and

basins, fransporfing energy (heat), matter, and
organisms around the ocean. Changes in ocean FCC1 =3 (Part Il discusses ocean currents); FCC3

circulation have a lorge impact on the climate  include modifiying definition *** extension opportunity (Part Il fides and FCC =3 (by defining definifion of land and sea
and cause changes in ecosystems. of wind includes coriolis effect currents discussion); breeze formation because of femperature)

FC d. Sea level is the average height of the
ocean relative to the land, taking info account

the differences caused by fides. Sea level

changes as plate tectonics cause the volume of

ocean basins and the height of the land fo

change. It changes os ice caps on land melt o

grow. It also changes as sea water expands and

confracts when ocean water warms and cools.

FC e. Most of Earih's water (97%) is in the ocean.

Seawater has unique properties: it is saline, ifs

freezing point s sightly lower than fresh water, its

density is slightly higher, its electrical conductivity

is much higher, and it is siightly basic. The salf in

seawater comes from eroding land, volcanic FCB5 = 3 (while describing

emissions, reactions at the seafoor, and how boats may float

atmospheric deposiiion. differenty in salt vs. fresh

FC 1. The ocean is an infegral part of the water FCBS = 2 (measuring salinity and where fresh
cycle andis connected to all of the earth's water comes from| *** Expansion opportunifies:
water reservoirs via evaporation and FCB2 (pH), FCC9 (watershed), FCC10
precipifation processes. (watershed)

FC g. The ocean is connected fo major lakes,

‘watersheds and waterways because all major

‘watersheds on Earth drain to the ocean. Rivers FCBS = 2 (measuring salinity and where fresh

and streams fransport nufrients, salfs, seciments water comes from) *** Expansion opportunities:

and pollutants from watersheds fo estuaries and FCB2 (pH), FCC9 (watershed), FCC10

1o the ocean. (watershed) FC10 *** extension activity discuss watershed
FC h. Although the ocean is large, it s finite and

resources are imited.

FC a. Many earth materials and geochemical
cycles originate in the ocean.Many of the
sedimentary rocks now exposed on land were
formed in the ocean. Ocean life loid down the
vast volume of siiceous and carbonate rocks.
FC b. Sea level changes over fime have
expanded and confracted confinental shelves,
created and destroyed inland seas, and shaped
the surface of land.

FC c. Erosion—the wearing away of rock, soil
and other biofic and abiofic earth moterials—
occursin coostal areas os wind, waves, and
currents in rivers and the ocean move
sediments.

FC d. Sand consists of finy bits of animals, plants,
rocks and minerals. Most beach sand is eroded
from land sources and carried to the coast by
rivers, but sand is also eroded from coastal
sources by surf. Sand s redistibuted by waves
and coastal currents seasonally.

FC e. Tectonic activity, sea level changes, and
force of waves influence the physical siructure
and landforms of the coast.

FC a. The ocean inferaction of oceanic and

atmospheric processes controls weather and

climate by dominating the Earth's energy, water FCAT1 =1 (weather activity 2 (Part Il air femperature over watervs  FCAI = 2 (Part | discussion of location based
and carbon systems. and report) land) wind patterns)

FC b. The ocean moderates global weather and
climate by absorbing most of the solar radiation

reaching Earth. Heat exchange between the.

ocean and atmosphere diives the water cycle

and oceanic and atmospheric circulation FCAB, FCA4 =2 (Cloud in the jar activity)
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FC c. Heat exchange befween fhe ocean and
atmosphere can result in dramatic global and
regional water phenomenda, impacting patterms
of rain and drought. Significant examples
include the El Nifio Southem Oscillation and La
Nina, which causes important changes in global
weather patterns because they alter the sea
surface temperature pattems in the Pacific.

FC d. Condensation of water that evaporated
from warm seas provides the energy for
hurricanes and cyclones. Most rain that falls on
land originally evaporated from the fropical
ocean.

FC e. The ocean dominates fhe Earih's carbon
cycle. Half the primary produciivity on Earth
fokes place in the suniitlayers of the ocean and
the ocean absorbs roughly half of all carbon
dioxide added fo the atmosphere.

FC f. The ocean has had, and wil continue fo
have, a significant infiuence on climate change
by absorbing, storing, and moving heat, carbon
and water. Changes in the ocean's circulation
have produced large, abrupt changesin
climate during the last 50,000 years.

FC g. Changes in the ocean-atmosphere system
can result in changes to the climate that in turn,
cause further changes to the ocean and
atmosphere. These inferactions have dramatic
physical, chemical, biological, economic, and
social consequences.

FC 0. Most of fthe oxygen in the atmosphere
originally come from the activiies of
photosynthefic organisms in the ocean. This
accumulation of oxygen in Earth’s atmosphere
was necessary for lfe to develop and be
sustained onland.

FC b. The firs lite is thought to have started in the
ocean. The eariest evidence of ife is found in
the ocean.

FC c. The ocean provided and confinues fo
provide water, oxygen and nutrients, and
moderates the climate needed for ffe o exist on
Earth ( Essential Principles 1.3, and 5).

FC a. Ocean life ranges in size from the smollest
living things, microbes, fo the largest animal that
has lived on Earth, biue whales.

FC b. Most of the organisms and biomassin the
ocean are microbes, which are the basis of all
ocean food webs. Microbes are the most
important primary producers in the ocean. They
have extremely fast growih rates and life cycles,
and produce a huge amount of the carbon and
oxygen on Earth.

FC c. Most of the major groups that exist on
Earth are found exclusively in the ocean and the.
diversity of major groups of organisms is much
greater in the ocean than on land.

FC d. Ocean biology provides many unique
examples of ife cycles, adaptations and
important relafionships among organisms
(symbiosis, predator-prey dynamics, and energy
transfer) that do not occur on land.

FC e. The ocean provides a vast living space
with diverse and unique ecosystems from fhe-
surface through the water column and down fo,
and below, the seafioor. Most of the living space
on Earthis in the ocean.

FC f. Ocean ecosystems are defined by
environmental factors and the community of
organisms living there. Ocean life is not evenly
distributed through fime or space due fo
differences in abiofic factors such as oxygen,
salinity, temperature, pH, light, nutrients,
pressure, subsirate and circulation. A few regions
of the ocean support the most abundant ife on
Earth, while most of the ocean does not support
much life.

FC g. There are deep ocean ecosystems that
are independent of energy from suniight and
photosynthetic organisms. Hydrothermal vents,
submarine hot springs, and mefhane cold seeps
rely only on chemical energy and
chemosynthetic organisms to support ffe.

FC h. Tides, waves, predation, substrate, and/or
other factors cause vertical zonation patterns
along the coast: density, pressure, and light
levels cause vertical zonation pattems in the
open ocean. Zonation pattems influence
organisms' distribufion and diversity.

FC i. Estuaries provide important and productive
nursery oreas for many marine and aquatic
species.

Module 1 Measuring Wind ~ Module 2 Buoyancy

Module 3 Sail Area &
Perimeter

Module 4 Simple Machines
on Sailboats

Module 5 Water Qudlity Testing

FCB4 = 1 (measuring pH and identifying that it
affects organisms)

FCA6 = 2 (festing variable of oxygen you may
need fo talk about where oxygen comes from)
“++ extension opportunity

FCA1, FCA2, FCA3, FCA4, FCAS, FCA6 = 1 (Part |
discussion leads fo educator discussions ofthe
abioic factors that efffect organisms; part I is
solated tesfing and skill with fools)

Module 6 Marine Debris

Module 7 Upwind Sailing Angles

Module 8 Land & Sea Breezes Module 9 Wind Power

FCA9, FCA10 =2 (Part Il using dala buoy,
student sheet with seasonal changes, and
global pattems and convection)

FCAY, FCA10 =3 (part of background
knowledge)

Module 10 Underwater Exploration




Reach Alignment to Ocean Literacy Principles

Ocean Literacy Essentiol Principles and
Fundamental Conceps Grades 6 -8

FC a. The ocean affects every human ffe. It
supplies freshwater (most rain comes from the
ocean) and nearly all Earth’s oxygen. The ocean
moderates the Earth’s ciimate, influences our
weather, and affects human health.

FC b. The ocean provides foods, medicines, and
mineral and energy resources. It supports jobs
and national economies, serves as a highway for
fransportation of goods and people, and plays a
role in national security.

FC c. The ocean s a source of inspiration,
recreation, rejuvenation and discovery. It s aiso
an important element in the heritage of many
cultures.

FC d. Humans affect the ocean in a variety of
ways. Laws, regulations and resource
management affect what is faken out and put
info the ocean. Human development and
activity leads to pollution (point source, non-
point source, and noise pollution), changes fo
ocean chemistry (ocean acidiication) and
physical modifications (changes fo beaches,
shores and rivers). In addition, humans have
removed most of the large vertebrates from the
ocean.

FC e. Changes in ocean temperature and pH
due to human activities can affect the survival
of some organisms and impact biological
diversity (coral bleaching due fo increased
temperature and inhibition of shell formation
due to ocean acidification).

FC f. Much of the worlds population lives in
coastal areas. Coastol regions are susceptible fo
natural hazards (fsunamis, huricanes, cyclones,
sea level change, and storm surges).

FC g. Everyone i responsible for caring for the
ocean. The ocean sustains lfe on Earth and
humans must live in ways that sustain the ocean.
Individual and collective actions are needed to
effectively manage ocean resources for all.

FC a. The ocean s the largest unexplored place
on Earfh—less than 5% of it has been explored.
The next generation of explorers and researchers
will find great opportunities for discovery,
innovation and investigation.

FC b. Understanding the ocean is more than a
matter of curiosity. Exploration, experimentation,
and discovery are required fo better understand
ocean systems and processes.

FC c. Over the last 50 years, use of ocean
resources has increased significantly, the future
sustainabilty of ocean resources depends on
our understanding of those resources ond their
potential.

FC d. New fechnologies, sensors and tools are
expanding our abilty 1o explore the ocean
system. Scientists are relying more and more on
satelites, drifters, buoys, subsea observatories
and unmanned submersibles.

FC e. Use of mathematical models is an essentiol
part of the ocean systems. Models help us
understand the complexity of the ocean and of
its interaction with Earth's inferior, atmosphere,
climate and land masses.

FC f. Ocean exploration is fruly interdisciplinary. It
requires close collaboration among biologists,
chemists, climatologists, computer programmers,
engineers, geologists, meteorologists,
meteorologists. physicists, animators and
ilustrators. And these inferactions foster new
ideas and new perspectives for inquires.

1 = strongly addresses

*blank = no alignment concepfs in depth 2 = addresses concepts
Module 3 Sail Area &

Module 1 Measuring Wind  Module 2 Buoyancy Perimeter

FCA =3 (definition of wind
activity - when gathering info
from students on how wind
affects them - huricanes,
sailing, wind power, efc.)

FCC2 =1 (Comparing
boat design and ulfimately
designing @ boat fo carry
cargo)

FCD =1 inherent in the

FCD = 1 inherent in the activity activity of saiing ***NOTE:

of sailing ***NOTE: this this fundamental concept

fundamental concept is very  is very different than the
different than the flow charts  flow charts and sub-

and sub-concepts concepts

FCCS5 =1 (anemometeris o
tool fo collect this data)

FCC5 = 2 (anemometer is
tool fo collect this data)

FCB3 =1 (career connections
and buiding boating
knowledge and skill s a
hobby)

FCB3 =1 (career
connections and building
boating knowledge and
skils @ @ hobby)

FCB3 =1 (career
connections and building

as a hobby)

boating knowledge and skills boating knowledge and

3= mentions concepts *extension opportunities identified
Module 4 Simple Machines

on Sailboats Module 5 Water Qudiity Testing

FCD15, FCDI7, FCDI8, FCD19, FC20, FC21 = 3
(Part lil human impact on water chemstry) ***
extension opportunity includes more discussion
of human impact

FCB3 =1 (career
connections and building
FCB3 = 1 (career connections and building

skills as @ hobby) boating knowledge and skils as a hobby)

Module 6 Marine Debris

FCD11, FCDI8, FCD19, FCD21 = 1 (Part I:
discussion of how pollutants enter the ocean;
solid wasttes, marine organisms may be.
affected) -NOTE: needs fo be wiitten better info
the lesson and better explained in module]

FCE6, FCE7 = 1 (take action because of cleanup,
education on how fo make informed decisions)

FCB7 = 1 (Because of participation in the Rozalia
exploration of marine debris and global data
collection)

FCB3 = 1 (career connections and buiding
boating knowledge and skills as a hobby)

Module 7 Upwind Sailing Angles

FCB3 = 1 (career connections and building
boating knowledge and skills as a hobby)

Module 8 Land & Sea Breezes Module 9 Wind Power
FCA8= 1 Part | wind energy is a renewable
resource)

FCC1 =1 (instruments to collect data), FCC5 =2

{global tools available), FCC6 = 1 (buoy data
can be accessed over the infemet)

FCC1 = 1 (instruments fo collect data), FCC5 =2
(global tools available), FCC6 = 1 (buoy data
can be accessed over he inferet)

FCB3 = 1 (career connections and buiding
boating knowiedge and skills os @ hobby)

(career connections and building
boating knowledge and skills as a hobby)

Module 10 Underwater Exploration

FCAI =2 (Okeanos explorer videos, career
connetions); FCA2 = 2 [Part | discussing scientists)

FCC3, FCCS, FCC1 = 1 (fhe ROV is the
technology and fool, because an ROV is
specifically designed for underwater
exploration)

FCB3 = | (career connections and exploration as
the major theme); FCB1 = 1 (engineering activity
displays multiple job opportunities)



