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What to talk about at each trail stop 

Site #1:  Kiosk

Themes 

· Trail Etiquette (see handout)

· Orientation to the trail

· Native American history of the trail area

· Chum salmon life cycle 

Background information

Orientation to the trail

The trail is located on 5 acres owned by the Taylor Family (Taylor Shellfish).  In 1998, they signed a 20-year lease with the Kennedy Creek Management Committee and the South Puget Sound Salmon Enhancement Group (SPSSEG) to develop an interpretive trail for public use.  The Simpson Timber Company and Dept. of Natural Resources (DNR) own most of the land in the Kennedy Creek Watershed.

Native American background 

From interpretive sign: Many years ago, another trail passed this way. It began nearby in the Sawamish/T’Peeksin village, which stood near the mouth of Kennedy Creek.  The villagers, ancestors of today’s Squaxin Island Tribe, called the creek the “Place of Singing Fish” for the many frogs that sang there on spring nights.  They used the old trail to hunt, pick berries, and collect basket-making materials.  The trail led to nearby Summit Lake, and was a part of a network of trails connecting to other villages on southern Puget Sound and the Pacific Coast.  Salmon were one of the most important foods for this village and other Puget Sound tribes, as millions of fish returned each year to northwest streams.  In The Place of Singing Fish, chum were the main salmon run, just as they are today.  The Sawamish/T’Peeksin people built rock weirs at the mouth of the creek to catch the fish, which they preserved by smoking.  The abundant oil in the chum was also used as a lubricant to help slide large logs used to build canoes and houses.  Each village celebrated the arrival of annual salmon runs in their own way.  The Sawamish/T’Peeksin villagers viewed the salmon as kin.  Today’s Squaxin Island Tribe continues the traditions of the ancestors each year during the First Salmon Ceremony.

Chum salmon life cycle

This is the life of a Kennedy Creek chum salmon, the most common species in the creek. 

	In Kennedy Creek
	Late October

Adults return to Kennedy Creek.

	
	November and early December

During spawning, females create depressions in the gravel, deposit eggs as males fertilize them, then cover the eggs with gravel.

3000 – 4000 eggs from 1 female

	
	Adults die 5-10 days after spawning. Carcasses provide food for animals, insects and juvenile fish. 

	
	December and January

Eggs incubate in gravel. Clean water flowing through gravel enriches eggs with oxygen and carries away wastes.

	
	January and February

Eggs hatch into alevins with an attached yolk sac. Alevins wiggle away from each other, going deeper into the darkness of the gravel.

	
	March and April

When the yolk is absorbed, fry swim up and out of the gravel. Aquatic insects and birds feed on eggs and alevins.

600 – 800 fry emerge from 1 female

	In the estuary
	Schools of chum fry move downstream right after they emerge from the gravel. In a week or two they reach the saltwater estuary at the mouth of the creek. 

	
	April

Smolts stay in the estuary for a few weeks, adapting to saltwater. They hide among the aquatic plants growing near the low tide line, eating abundant tiny plankton. 

400 – 600 smolts from 1 female survive to begin migration

	
	Late spring

Smolts migrate through Puget Sound to the Pacific Ocean. For food and protection, they follow nearshore eelgrass beds and rest in other estuaries. They migrate farther from shore as they grow.

	In the ocean
	In the North Pacific Ocean, maturing chum follow ocean currents and feed on small fish and invertebrates for 3-4 years.

5 – 10 adults from 1 female survive to begin migration

	
	Mature chum swim thousands of miles to return to south Puget Sound. Fall rains bring the unique scent of Kennedy Creek’s vegetation and sediments to help guide them home. 

2 – 4 adults from 1 female survive the fishery and spawn


Site #2:  Fiscus Creek ~




Theme

· Salmon carcasses


Background information

Chum salmon die after spawning. Their bodies, or carcasses, drift downstream until stopped by a branch, logjam or shallow water. Full of nutrients brought back from life in the ocean, the carcasses provide food for many animals. Birds tear at the flesh; raccoons, bears and other large mammals drag the carcasses to the stream banks to eat. Tiny mice & shrews nibble on the remains. Young fish and aquatic insects feed on small bits of salmon flesh remaining in the stream.  When finished with their fishy meals, animals and birds wander away and leave their droppings on the forest floor.  The droppings decompose, releasing the nutrients carbon, nitrogen & phosphorus that are absorbed by the roots of trees and plants.  

Streams carry sediment, nutrients from the soil, and fallen trees to the ocean.  Tiny young salmon follow this flow.  They return much larger and stronger.  When they die, their bodies replenish the watershed where they hatched.

In the Fall of 1996, a record run of approximately 85,000 salmon entered the creek, which translates into about 850,000 pounds of dead fish – nearly 425 tons of nutrients! 

Site #3: 

Themes

· Salmon spawning behaviors (best ADA accessible site for watching) 

· Riparian Zone

Background Information

Spawning behaviors

Nosing. The female noses the stream bottom, as she is searching for a place to deposit her eggs, with clean gravel and ample water flow.

Excavation. To dig a depression, or pocket, for the eggs, the female turns on her side and flexes her body vigorously over the gravel. This action creates a suction that lifts the gravel into the current. Altogether, the female will dig several pockets in one area. This group of egg pockets is called a redd.

Aggression. Males and females bite and chase each other as they compete for spawning opportunities. 

Courting. While the female digs, the male courts her by quivering, or vibrating his body slightly as he swims alongside her, and crossing-over, in which he swims from side to side over her back.

Gamete release. The female lowers herself into the egg pocket. The dominant male pulls alongside the female. Both fish open their mouths wide. From a small opening near the tail, they release their gametes (eggs and sperm) into the egg pocket. Less dominant satellite males may rush in at the last minute to fertilize some of the eggs. The eggs sink into the pocket and are covered with gravel as the female excavates another egg pocket just upstream. 

Guarding. After egg deposition is complete, females hold position over the redd for several days until they die. They may chase other females who try to spawn over their redd. The male usually moves on, in search of other females, until he also dies. 

Carcasses. Salmon carcasses become food for animals, insects, and young fish.

What is the riparian zone?

Near the stream, water spreads underground along the watercourse and high flows fill wetlands and low spots. This moist streamside area is called the riparian zone.  A dense growth of trees and shrubs flourishes here. Shade from riparian vegetation keeps the stream cool for salmon. Roots stabilize the stream bank. Some of the trees fall into the stream, forming pools where fish feed, rest, and hide from predators.

Site #4:  

Themes


· Salmon & stream channels

· Large woody debris (log jams)

Background information

Salmon and stream channels

Salmon need variety.  They rest in slow-moving pools during upstream migrations.  They spawn in swift, oxygen-rich riffles. When stream flows are high, salmon move out of the main current to slower water in side channels and along stream banks.

High water flows create variety in the stream channel.  The stream surges over gravel bars and cuts into banks, sweeping gravel and sediment into the flow.  Water spreads into the floodplain and side channels.  When the flow subsides, fine sediment will settle in the floodplain and in pools, instead of clogging the gravel in riffles where salmon eggs incubate. New gravel deposits will be used by next year’s spawning salmon.

Large woody debris

Fallen trees and large branches become large woody debris (LWD) when they collect in logjams or lodge against the stream bank.  Obstructions formed by woody debris slow the stream, so that the current doesn’t scour the streambed and wash away salmon eggs.

Note the biodiversity of trees here; they vary in size and age providing many benefits to many other species of life.  Due to their proximity to the creek, chances are several will become LWD when they fall or blow over from a high wind.

Bridge over Fiscus Creek 

· Look for spawning salmon (depending on timing and water level in the stream) and salmon carcasses.


Site #5:  Fiscus Creek overlook
Themes

· Tributary streams

· Watersheds

· Erosion

Background information 

Tributaries 

This stream is a tributary of Kennedy Creek.  It flows into Kennedy Creek a short distance from here, contributing its clean, cool, nutrient-rich water.  Tributary streams carry fallen leaves and small particles of decomposed leaves too.  These become food for tiny aquatic insects, which in turn, are food for fish and several kinds of birds.

Watersheds  

The hills, valleys and streams that shed water to Kennedy Creek make up the creek’s watershed.  Because the flow of water unites all the streams in the watershed, even the smallest stream is important to salmon. 

Erosion

Prior to this area becoming an interpretive trail, it was used by dirt bike enthusiasts.  Notice the revegetation project that has taken place here to help heal the erosion that was caused by the dirt bike trail.

Site #6:  Forest overlook

Themes:

· Forests and the water cycle

· Nurse logs and stumps

Background information

Forests and the water cycle

When rain falls on the forest, millions of drops accumulate on tree branches.  Almost half of the drops evaporate.  The rest drip to the ground.  Trees and plants take up what they need, and slow the flow of water over the forest floor.  Some water sinks into the soil and is stored as groundwater.  In this way, forest and soils throughout the watershed intercept and store rain.  This reduces flooding in the stream, and helps keeps salmon eggs from being washed away.  In the dry months of summer, stored groundwater is released to the stream, providing plentiful flows for fish and thirsty forest animals.


Nurse logs and stumps

Fallen trees and old stumps play an important role in the forest ecosystem: they become the nurse logs that serve as “nurses” to the new plants. As a nurse log or stump decomposes, it slowly releases its nutrients to small trees and shrubs that grow on or next to the log. The nutrients the old tree had taken from the ecosystem are then returned back to the forest (recycling of nutrients). The old rotting wood also acts like a sponge in providing a consistent supply of water to the new vegetation. This gives the new vegetation a “leg up” in competing with other plants in the area.

Site #7

Theme

· Change creates new habitat

· Contrast between riparian zone and upland forest

Background information

Change creates new habitat

In front of you is an old stream channel, where Kennedy Creek once flowed.  During a flood event the stream carved its present channel a hundred feet away.  Today a few small ponds and this old stream bank are the only clues that salmon once migrated past this spot. Plants and shrubs have sprouted in the former stream channel.  Across the old channel, shrubs and trees flourish in the low-lying floodplain.  This area provides shelter to many different animal species:  salamanders, frogs, birds, bats, martens, river otter, mink, raccoon and many species of birds.

Contrast between riparian zone and upland forest

Near the stream, water spreads underground along the watercourse and high flows fill wetlands and low spots.  This moist streamside area is called the riparian area.  A dense growth of trees and shrubs flourishes here. Shade from the riparian area keeps the stream cool for salmon. Their roots stabilize the stream bank. This riparian vegetation thrives in moist soils and often survives flooding or occasional standing water.  Notice the alder trees.  They are a “colonizer” in the process of succession in the riparian zone. Compare the differences in plant species in this zone and the upland forest behind you.
Sites #8 & #9:  Getting to Know Chum

These two sites are located at the stream’s edge.  

· Please approach the stream quietly and slowly.  Sudden movements, loud noises and rock throwing will disturb the salmon.  

· Please do not go past Site #9 onto the streambed.

Themes

· Characteristics of Chum Salmon

· Chum/Salmon Spawning Behavior 

Background information

Characteristics of chum salmon (Oncorhynchus keta)
Male:

Purplish-red vertical streaks and bars

Hooked mouth

Teeth larger than female

Hump on back

Usually larger than female

Female:

Less colorful than male

Dark horizontal band

Teeth smaller than male

Body usually smaller than male

After spawning, the tail is often white from digging. 

Male in mimicry:

Satellite males mimic females so that dominant males won’t chase them away. They develop a female-like dark horizontal band, and the vertical reddish streaks and bars are subdued.

Spawning behaviors (refer to attached Chum Salmon Behavior Sketches by Jeff Cederholm 

Nosing. The female noses the stream bottom, as she is searching for a place to deposit her eggs, with clean gravel and ample water flow.

Excavation. To dig a depression, or pocket, for the eggs, the female turns on her side and flexes her body vigorously over the gravel. This action creates a suction that lifts the gravel into the current. Altogether, the female will dig several pockets in one area. This group of egg pockets is called a redd.

Aggression. Males and females bite and chase each other as they compete for spawning opportunities. 

Courting. While the female digs, the male courts her by quivering, or vibrating his body slightly as he swims alongside her, and crossing-over, in which he swims from side to side over her back.

Gamete release. The female lowers herself into the egg pocket. The dominant male pulls alongside the female. Both fish open their mouths wide. From a small opening near the tail, they release their gametes (eggs and sperm) into the egg pocket. Less dominant satellite males may rush in at the last minute to fertilize some of the eggs. The eggs sink into the pocket and are covered with gravel as the female excavates another egg pocket just upstream. 

Guarding. After egg deposition is complete, females hold position over the redd for several days until they die. They may chase other females who try to spawn over their redd. The male usually moves on, in search of other females, until he also dies. 

Carcasses. Salmon carcasses become food for animals, insects, and young fish.
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