
STANDARDS ALIGNMENT 
The Elkhorn Slough Field Trip is aligned to the Next Generation Science Standards (NGSS) and the 
California Science Framework. The tables below map specific program content to standards by 
grade band. Teachers and administrators can use this section to justify the field trip in curriculum 
planning and district approval processes. 
Grade 5 

NGSS 
Standard 

Description Where Addressed in Program 

5-LS1-1 Support an argument that plants get 
the materials they need for growth 
chiefly from water and air 

Eelgrass beds (Paddle Stop 4); dune plant 
adaptations (Hike Stop B) 

5-LS2-1 Develop a model to describe the 
movement of matter among plants, 
animals, decomposers, and the 
environment 

Paddle route food web discussion; wrack 
line decomposition (Hike Stop D); eelgrass 
→ invertebrates → fish → otters/birds 

5-ESS2-1 Develop a model using an example to 
describe ways the geosphere, 
biosphere, hydrosphere, and/or 
atmosphere interact 

Tidal dynamics at HWY 1 Bridge (Paddle 
Stop 3); tidal current at footbridge (Hike Stop 
A); wave energy and erosion (Hike Stop C); 
wind and fog patterns (Hike Stop A) 

5-ESS3-1 Obtain and combine information about 
ways individual communities use 
science ideas to protect the Earth's 
resources and environment 

Stewardship discussion: MMPA, 100-ft otter 
rule, Ramsar designation, Snowy Plover 
nesting protection (Hike Stop B), ecological 
restoration history 

Middle School (6th–8th Grade) 
NGSS 

Standard 
Description Where Addressed in Program 

MS-LS2-1 Analyze and interpret data to 
provide evidence for the effects of 
resource availability on organisms 
and populations in an ecosystem 

Nursery habitat function of eelgrass beds; 
carrying capacity discussion; otter population 
recovery data 

MS-LS2-2 Construct an explanation that 
predicts patterns of interactions 
among organisms across multiple 
ecosystems 

Marine mammal comparison (pinnipeds vs. 
mustelids); intertidal zonation on jetty rocks 
(Hike Stop C) and bridge pilings (Paddle Stop 
3); dune zonation (Hike Stop B) 

MS-LS2-3 Develop a model to describe the 
cycling of matter and flow of energy 
among living and nonliving parts of 
an ecosystem 

Estuary food web: nutrient inputs → algae → 
invertebrates → fish → marine 
mammals/birds; wrack line decomposition 
(Hike Stop D) 

MS-LS2-4 Construct an argument supported 
by empirical evidence that changes 
to physical or biological components 
of an ecosystem affect populations 

Human impact timeline: 1946 harbor mouth 
opening, Kaiser refinery, power plant, 
agricultural runoff, Ulva blooms; invasive ice 
plant impact on dune habitat (Hike Stop B) 



MS-LS4-1 Analyze and interpret data for 
patterns in the fossil record that 
document the existence, diversity, 
extinction, and change of life forms 

Shell middens as archaeological/ecological 
record (Paddle Stop 5); Ohlone harvesting 
patterns 

MS-ESS2-
6 

Develop and use a model to 
describe how unequal heating and 
rotation of the Earth cause patterns 
of atmospheric and oceanic 
circulation that determine regional 
climates 

Upwelling discussion: Monterey Bay, 
nutrient-rich cold water, fog formation (Hike 
Stop A), productivity; Pacific High and 
northwest wind patterns 

MS-ESS3-
3 

Apply scientific principles to design 
a method for monitoring and 
minimizing a human impact on the 
environment 

Ramsar criteria, watershed management, 
Snowy Plover habitat management (Hike Stop 
B), restoration case studies 

MS-ESS3-
4 

Construct an argument supported 
by evidence for how increases in 
human population and per-capita 
consumption of natural resources 
impact Earth's systems 

Agricultural runoff, nutrient loading, Ulva 
indicator species, invasive Batillaria snail, 
marine debris and microplastics (Hike Stop D) 

High School (9th–12th Grade) 
NGSS 

Standard 
Description Where Addressed in Program 

HS-LS2-1 Use mathematical and/or computational 
representations to support explanations of 
factors that affect carrying capacity of 
ecosystems at different scales 

Sea otter population data (~3,000 
statewide, ~111 in slough), 25% daily 
caloric intake, prey diversity (70+ 
species) 

HS-LS2-2 Use mathematical representations to 
support and revise explanations based on 
evidence about factors affecting 
biodiversity and populations in 
ecosystems at different scales 

Salinity gradient (0–34 ppt) and its effect 
on species distribution; tidal embayment 
dynamics post-1946; dune plant 
zonation by stress tolerance (Hike Stop 
B) 

HS-LS2-6 Evaluate the claims, evidence, and 
reasoning that the complex interactions in 
ecosystems maintain relatively consistent 
numbers and types of organisms in stable 
conditions, but changing conditions may 
result in a new ecosystem 

Pre/post-1946 slough ecology; power 
plant thermal discharge; otter 
recolonization and trophic cascade 
effects on eelgrass; ice plant invasion 
transforming dune ecosystem (Hike Stop 
B) 

HS-LS2-7 Design, evaluate, and refine a solution for 
reducing the impacts of human activities 
on the environment and biodiversity 

Restoration case studies: tidal marsh 
restoration, otter-mediated eelgrass 
recovery, Ramsar stewardship 
framework, Snowy Plover nesting 
exclosures (Hike Stop B), marine debris 
solutions (Hike Stop D) 



HS-LS4-5 Evaluate the evidence supporting claims 
that changes in environmental conditions 
may result in increases in the number of 
individuals of some species, the 
emergence of new species over time, and 
the extinction of other species 

Invasive species (Batillaria, ice plant, 
European beach grass), keystone 
species removal/recovery (sea otter), 
habitat fragmentation 

HS-ESS2-
5 

Plan and conduct an investigation of the 
properties of water and its effects on Earth 
materials and surface processes 

Salinity, tidal flow, erosion, sediment 
transport observed in real time at bridge 
crossing, mudflats, and jetty rocks (Hike 
Stop C) 

HS-ESS3-
3 

Create a computational simulation to 
illustrate the relationships among 
management of natural resources, the 
sustainability of human populations, and 
biodiversity 

Framework for discussion: Elkhorn 
Slough as case study in managed vs. 
unmanaged wetland systems 

HS-ESS3-
4 

Evaluate or refine a technological solution 
that reduces impacts of human activities 
on natural systems 

Watershed management, agricultural 
best management practices, tidal control 
structures, jetty engineering and its 
ecological consequences (Hike Stop C) 

NGSS Science & Engineering Practices Addressed 
Practice How Addressed 

Asking Questions & Defining 
Problems 

Guided inquiry at each interpretive stop on both paddle and hike; 
tiered discussion questions 

Developing & Using Models Food web modeling, tidal flow observation, salinity gradient 
concept, dune plant adaptation design challenge (Hike Stop B) 

Planning & Carrying Out 
Investigations 

Hands-on invertebrate observation at Sand Dollar Beach; 
intertidal exploration on hike; Dune Detective activity (Hike Stop 
B); wrack line investigation (Hike Stop D) 

Analyzing & Interpreting 
Data 

Population data (otters, birds), salinity ranges, species counts, 
zonation pattern analysis 

Constructing Explanations Students explain observed patterns (zonation, species 
distribution, behavior, plant adaptations) 

Engaging in Argument from 
Evidence 

Students use field observations to support claims about human 
impact, conservation effectiveness, and ecosystem dynamics 

Obtaining, Evaluating & 
Communicating Information 

Pre-trip reading and vocabulary; on-site interpretive discussions; 
post-trip reflection and writing activities 

NGSS Crosscutting Concepts Addressed 
Concept How Addressed 

Patterns Zonation patterns on dunes, in intertidal, and along the salinity gradient; 
seasonal bird migration patterns; tidal cycles 

Cause & Effect Human impact on slough (1946 harbor opening, agricultural runoff, power 
plant); otter reintroduction and trophic cascade; invasive species effects 

Scale, Proportion 
& Quantity 

Microscale (invertebrates, plankton) to landscape scale (watershed); otter 
caloric needs relative to body weight; population numbers over time 



Systems & System 
Models 

Estuary as a system: freshwater inputs, tidal exchange, nutrient cycling, 
food web, human interfaces 

Energy & Matter Solar energy → photosynthesis → food web; nutrient cycling through 
decomposition; upwelling and nutrient transport 

Structure & 
Function 

Dune plant adaptations (succulent leaves, deep roots, waxy cuticles); otter 
fur insulation; bird beak morphology; eelgrass blade structure 

Stability & Change Long-term ecosystem change (pre/post-1946); recovery trajectories (otter 
population, eelgrass beds); dynamic equilibrium in tidal systems 
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