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PROPOSED SOLUTIONS – PERSONAL ACTION PLAN!  

“Humankind has not woven the web of life. We are 
but one thread within it. Whatever we do to the web, 
we do to ourselves. All things are bound together. All 
things connect.”  
-Chief Seattle, 1854 

15 

 

 

 
TABLE OF CONTENTS 

 

INTRODUCTION…………………………....…………………………………….1 

NATURAL HISTORY OF MARITIME HERITAGE PARK………......2 

SALMON LIFE CYCLE………..……………………………..………………….3 

5 NATIVE PACIFIC SALMON SPECIES…………...……………………..4 

ECOLOGICAL ROLE OF SALMON—FOOD WEB …….…….…..…….5 

SALMON TRIVIA………………………………….……..….…………………..6 

MACROINVERTEBRATES AS INDICATORS OF  

WATER  QUALITY………………………………………………..………..…..7 

RIPARIAN ZONE………………………………………..……………………….8 

RIPARIAN VEGETATION……………………….…….………………….....9 

WATER CHARACTERISTICS…………...………...……………………...10 

STREAM HEALTH WORD SEARCH……….….……..………………….11 

VOCABULARY APPLICATION EXERCISE…....……………………...12 

STREAM SCIENCE CROSSWORD………….…...…..…………………..13 

STREAM HEALTH ASSESSMENT….…………….……………………...14 

PROPOSED SOLUTIONS—PERSONAL ACTION PLAN…...……...15 

file:///P:/docs/2010/DMS%20Rental%20Handbook%202010%20prnt.docx#_Toc231112827#_Toc231112827
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwijjcjOz53WAhXpg1QKHdE-CkoQjRwIBw&url=https%3A%2F%2Fnoyocenter.org%2Focean-salmon%2F&psig=AFQjCNGleTkGdRILxlAWY1mqWMwJiuIYCg&ust=1505235931248239


 

 

INTRODUCTION 
 

Welcome to Maritime Heritage Park!  

This interactive field journal is designed to be used at the park to guide 

adults and children through place-based learning about the natural      

history of the park and Whatcom Creek ecology. Please try to make an 

educated guess if you don’t know an answer. Most of the answers can be 

found within the journal or, if not, in the answer key on page 16.  
 

Remember, there is no bad answer and you can always change it when 

you find the right one. Just do your best, learn along the way, and have 

fun!  

 

 

 
  
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Like a steady stream 
That trickles through the forest, 

I will persevere.  
Though my journey is unknown, 

I know I’ll reach the ocean.  
 

-Joshua Kirby 
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STREAM HEALTH ASSESSMENT 
 
Use what you’ve learned in this  booklet to assess the health of the stream 
and make a statement about its water quality and how it would serve as 
salmon habitat (No right or wrong answer, just do your best!) 
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STREAM SCIENCE CROSSWORD 
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NATURAL HISTORY OF MARITIME HERITAGE PARK 
 

 
***Photos provided by the  

Whatcom Museum Photo Archive 
 
 
 
 

 

In 1853, Henry Roeder and  
Russell Peabody established the 
Whatcom Lumber Mill at the 
mouth of Whatcom Creek. The 
mill was destroyed by a fire in 
1873. 
 
In 1913, the mud flats were 
dredged at the m0uth of Whatcom 
Creek to open the bay to trading. 

Whatcom Creek, which means 
“place of noisy waters,” was  
inhabited and used by the 
Nooksack and Lummi tribes as a 
hub for fishing and gathering  
shellfish. At that time, the drainage 
of Whatcom Creek into the bay was 
over expansive tidal mud flats. 

1920-1943: As the city expanded 
there was a garbage dump on either 
side of Whatcom Creek at what is 
now  Maritime Heritage Park. 
 
1949: A sewage treatment plant was 
built where the fish hatchery is now 
located. In 1976, a fish hatchery was 
established at this site. 
 
Maritime Heritage Park opened in 
1982 and the restoration  along the 
creekside in partnership with 
Nooksack Salmon Enhancement 
Association remains ongoing.  
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SALMON LIFE CYCLE 
 
1. The cycle begins in freshwater, when a redd, or a nest of eggs, is fertilized. These eggs 

remain in the gravel for 2-3 months and hatch as Alevins. Alevins are tiny fish with the yolk 
sac of the egg attached to their bellies. When they have consumed all of the yolk sac and 
grown in size, these fish emerge from the gravel, and are considered fry. 

2. Depending on their species, fry can spend up to a year or more in their natal stream 
feeding on plankton and insect larvae. The survival of fry is dependent upon high-quality 
stream habitat. Boulders, logs, shade, and undercut banks are important in allowing fry to 
hide from predators.  

3. Eventually, fry begin their migration downstream towards the ocean. At this time, smolting 
begins, and scales grow as they turn a silvery color. Estuaries at the mouth of the river are 
crucial to the survival of young smolt. While adjusting to the salty ocean water, they feed 
heavily on macroinvertebrates (spineless insects), hoping to ensure survival in the ocean. 

4. Salmon may spend one to seven years in the ocean, feeding on squid, eels, shrimp, and 
other smaller fish.  

5. Chemical cues draw mature salmon 
back to their natal (birth) stream to 
spawn. Once salmon reach 
freshwater, they stop eating and draw 
energy from their fat stores as they 
swim upstream to mate. Males 
develop hooked noses (kype) to fight 
other males for dominance. Salmon 
must hurdle rapids and occasional 
water falls, with some species jumping 
as high as 8 feet to get back to where 
they were born and start a new 
generation of salmon. 

6. Upon reaching spawning beds, 
females build nests, or redds by 
turning on her side and using her tail 
to dig a depression in the gravel. 
Males fight with other males for 
spawning rights with a female. The 
dominant male will court the female 
and upon spawning, they release eggs 
and milt simultaneously. The eggs will 
settle into the gravel, and the female 
will cover the eggs with loose gravel 
and move upstream in order to 
prepare another redd. Eventually, both 
the males and females die, supplying 
the river habitat with nutrients from 
their decaying bodies.  
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VOCABULARY APPPLICATION EXERCISE 
 
1. Circle the correct word to form true statements below. Use 

information gathered from the definitions of the WORD SEARCH 
vocabulary from the previous page.  

 
 Farmer Brown clears a patch of forest alongside a stream to expand 

his pumpkin patch. Without the shading from the tall trees, the 
temperature of the stream INCREASES / DECREASES and the water 
holds MORE  /  LESS  oxygen.  

 
 After a big rain, there is a lot of runoff from Farmer Brown’s bare 

soils where his pumpkins will grow. The runoff carries soil and 
debris into the stream causing turbidity to  INCREASE  /   
DECREASE and the dissolved oxygen to INCREASE  /   DECREASE .  

 
2. Now using the statements, graph the relationships between turbidity 

and temperature as well as turbidity and dissolved oxygen to see how 
they relate.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3. Why is dissolved oxygen important? 

__________________________________________________

__________________________________________________ 
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STREAM HEALTH WORD SEARCH 

N W T I R T J R J P L W S S S  

G E S E T E J X P P P D U U H  

R I G X M A R O S G D O B O R  

V F I Y C P A R P A N G C N E  

M E F K X Z E C X O V T K O D  

Y H I O B O U R H J U I S H D  

G B G A N A D T A R U H T T E  

U B B X E N H E B T O X N H R  

B M F I G C U I V A U T L C S  

T O F K O B D R R L I R R O S  

N P U T V I N O I S O R E L C  

G F U I T D Q O U Q M S C L D  

C A Q Y Z Q I G V L I I S A P  

R E S P I R A T I O N I H I Q  

B T M V L C J U A D C J L X D  

ALLOCHTHONOUS- organic material from outside the water system, like leaves, branches, 
and logs that fall into a river. River turbulence thrashes it into pieces and macroinvertebrates 
called “shredders” break it down. 
AUTOCHTHONOUS- organic material from within the stream system. We've all experienced 
this slippery algae that grows on rocks known as "biofilm". 
DISSOLVED OXYGEN- oxygen in the water that is in a form available to be used by fish and 
other animals in respiration.  
EROSION- if the stream bank is bare, there is likely more erosion which puts too much  
sediment in the water and causes the temperature to rise.  
FPOM- macroinvertebrates in the water break down allochthonous inputs into "fine particulate 
organic matter" which is a more palatable food for other aquatic insects to chew and digest.  
RESPIRATION- the process through which all animals take in available oxygen and produce 
carbon dioxide.  
RUNNOFF- water that moves over the soil and often carries excess nutrients from farms as 
well as other pollutants into a stream.  
SHREDDERS- a classification of macroinvertebrates that aid in the breakdown of organic 
matter and make it more available to other insects.  
TEMPERATURE– warmer water holds less dissolved oxygen. Salmon need water  
temperatures between 48.2° F (9° C) and 57.2° F (14° C) for a healthy habitat. 
TURBIDITY- a measure of how much suspended material is in the water. Turbidity may be 
caused by eroded sediment, organic debris, suspended minerals, or by microscopic plants. 
Higher turbidity increases the temperature of the water. 
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FIVE NATIVE PACIFIC SALMON SPECIES 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

FUN FACTS 

1. Pacific salmon are named Oncorhynchus. The name is derived from 

the Greek onkos ("hook") and rynchos ("nose"), in reference to the 

“kype”- the hooked jaw that forms in males during competition for 

females during mating season. 

2. Many salmon spawn within 100 yards of the redd, or nest, that they 

were hatched from.  

3. The largest caught Pacific salmon was a Chinook salmon weighing 

126 lbs. netted in Canada the late 1970s.  

4. Pacific salmon are also semelparous, meaning that the most adults 

die after reproduction and become food and nutrients in the        

freshwater systems. 

5. Females lay usually between 2,000 and 10,000 eggs when they 

spawn. Unfortunately, only about 1 per cent of these eggs survive to 

the next generation. 
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ECOLOGICAL ROLE OF SALMON—FOOD WEB  
 
A food chain is a linear transfer of energy from a producer to a consumer, to   
another consumer and so on, such as the one filled in below. However, in a 
stream ecosystem energy transfer is too complex for just a chain to represent,   
so we must create a food web instead! Fill in the boxes with other 0rganisms that 
are part of the food web. The arrow points to the organism who receives the   
energy, or who is doing the “eating”. Below, for example, the energy from the 
macroinvertebrates is transferred to the salmon when the salmon eats them.  So  
the arrow points to the salmon! Try and fill out as much  of the web as you can! 
You can draw new arrows and boxes if you think of more members of the web!  
                               

  

 

  

 

 

 

 

 

 

        

 

 

 

 

 

 

 

 

 

 

 

 

Humans 

Salmon 

Macroinvertebrate 

Leaf Matter 
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WATER CHARACTERISTICS 

A stream needs several physical characteristics to provide good habitat 
for salmon. Draw a picture of the creek and make sure to include and 
label the different characteristics below.  
 
Large Woody Debris: Downed trees or branches that create a natural dam 
and slows the water to create pools.  
Pool: A deep slow moving part of water where salmon can rest during 
spawning. 
Gravel: Small, crushed rock which female, spawning salmon can move 
with their tail to lay and bury their eggs.  
Ripples: Fast moving water with whitecaps which circulate the water and 
allows the diffusion of oxygen into the water which salmon need to live. 

 
 It is important during the egg and alevin stages of the salmonids’ life 
cycle to have clean, clear, cold, flowing water and a clean gravel substrate.  
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RIPARIAN VEGETATION 
 
Looking at the trees closest to shore in the “riparian zone”, can you classify what kind of 
trees they are? Are they trees whose leaves fall each year (deciduous)?  Or do they  
remain green all year long (coniferous)?  
 
   Circle one:     Deciduous     /    Coniferous 
 
Trees are adapted to perform many important functions in the riparian habitat.  Their 
shade keeps the stream cool which fish need to survive. They also are considered first  
successional species which mean that they have adapted to grow quickly and have  
creative ways of reproducing because they are in a highly dynamic floodplain and need 
to be resilient and competitive against other plants. 
 
ACTIVITY:  
Look closely at two seeds from different types of riparian trees, draw their seeds, and 
hypothesize what mechanism is used to disperse them. Example, wind dispersal, water 
dispersal, animal scat (feces) dispersal, other forms? Remember to never collect anything 
from the habitat! 
Seed 1:       Hypothesized Mechanism of  

  Transport 
 
 
 
 
 
 
 ______________________ 
 
 
 
 
 
 

Seed 2:  
 
 
 
 
 
 
 
 ______________________ 
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SALMON TRIVIA 
 
Do your best to answer these questions with an educated guess or previous 
knowledge. The answers can be found on the page number in parenthesis.   
 
1. What is the highest a salmon can jump? (P. 3)               _________ ft.  

2.     Match the word with the definition by drawing a line between 
         the correct answers:  
 
 Riparian  (P. 8)  Action to improve habitat 
 
 Water Quality (P. 14) An area of land bordering a stream 

 
 Restoration (P. 15) A measure of health of water based off 
    chemical and biological factors 
 
3.      Salmon need water that is ______________,   _____________    and 

      _______________. (hint: the “three C’s”, P. 10) 

4.      Which is the largest of the Pacific salmon? (P. 4) 

 Silver 

 Chinook 

 Dog 

 Sockeye 

5. Where do salmon spend the majority of their adult lives? (P. 3) 

 ___________________ 

6. What do salmon eat once they return to fresh water to spawn? (P.3) 

 Other salmon 

 Macroinvertebrates 

 Smaller fish  

 They don’t eat anything.  

7. List two threats to salmon populations in Whatcom County? (No right or 

wrong answer here, what do you think?)  

1. _______________________________________ 

2. _______________________________________ 
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MACROINVERTEBRATES AS INDICATORS OF WATER QUALITY 
 

Macroinvertebrates are insects that are large enough to see with the unaided 
eye (without a microscope) and have no backbone. These aquatic insects live in 
the stream at different stages of their lives (larvae, nymph, and/or adult).  
Macroinvertebrates can tell us a lot about the stream’s water quality without 
ever having to test turbidity, Dissolved Oxygen, or water temperature.  
Macroinvertebrates are good indicators because they are sensitive to physical 
changes in their habitat, they do not travel long distances in their lifetime like 
some fish can, and they are easy to see in the stream. 
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RIPARIAN HABITAT 
 
The riparian habitat is the vegetative area bordering the edges of a stream. Match the various 
characteristics of the riparian habitat to their ecosystem function to find out how a healthy 
riparian zone effects water quality and salmon habitat.  
 
 
 
A. Shading... 

B. Leaf litter input... 

C. Sediment and nutrient 
filtration… 

 
D. Root systems... 

E. Undercut banks... 

F. Large, woody debris... 

____  filters runoff to keep the stream 
clean. 

 
____  such as branches and trees falling 

into the stream and carving out 
deep pools which spawning  
salmon can rest in. 

 
____ keeps streams colder for better  
          habitat for salmon and other fish. 
 
____ prevent erosion by anchoring the 

soil and stabilizing the banks. 
 
____  provides organic material as the 

basis of the food web. 
 
____  provide shelter and hiding spots  

for small salmon from larger fish. 
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