
FOSC BMI Lesson Plan (1 hour) – by Jyllian Smith and Kathleen Harris, 1/6/2016 

*Note: In order to remove insects from the creek (even if it is just “catch and release”), at least 

one field trip leader needs to be on the Scientific Collecting permit SC-11940 (As of 1/6/2016 

Kathleen Harris and Michelle Krieg are on this permit). At least 24 hours before each field trip 

the permit holder needs to notify CA Fish and Wildlife at this email address: 

angelica.guzman@wildlife.ca.gov.  The form to be filled out for notification is called 

“Notification of Intent to Collect.” We are only allowed to do two collections in a location per 

month. Check with Kathleen Harris about how many “collections” we have already used up on 

our permit, and how many she plans on using in each location when scheduling field trips. 

Materials 

tarp, watering can + creek water 

Pictures of BMIs 

From Kathleen: D-net and hand nets, sieves, white bins and ice cube trays, entomology forceps, 

bug magnifying boxes, small microscopes, viewing table, insect ID materials, iPad with the 

Macro lens App 

In FOSC nursery hut or need to print: “BMI_Pollutant_Sensitivity” worksheet, pencils, clipboards, 

paper 

Rubbing alcohol for cleaning shoes 

- Prep for bug hunt before start of field trip: Fill white bins with creek water (do not use 

faucet or hose water since this has chemicals in it), place a few rocks in the bin (these 

should have some bugs in them), find a few bugs if have time and also place in bins 

- Note: Younger students can't use a microscope very easily.  Use an iPad with the Macro 

lens App to show off the bugs that they find.  Macro lens is from PhotoJojo (costs $20) 

and attaches to iPhone or iPad- better visuals on the Pad. 

 

Introduction to Watersheds (10 min.) 

• Drape a tarp over a few backpacks or simply crumple it up. This is your mountain and 

valley landscape. 

• “Imagine this is a landscape. What are these areas called?” (Mountains) 

• “What are these areas called?” (Valleys) 

• “If it were to rain on this part of the landscape, where do you think the water would 

go?” “How about from here--where would it go?” “Do you think all of the water would 

end up in the same spot?” (No!) 



• “Has anyone heard of the word “watershed” before? What do you think a 

“watershed” is? (An area of land where all of the water eventually flows into the same 

place). “If we think the water will drain to different places on this landscape, do you 

think there is more than one watershed?” (Yes!)  

• Pour the water out of the watering can all over the landscape. 

• “Did the water end up in different places?” (Yes) “Again, if the definition of a 

watershed is an area of land where all of the water flows into the same place, are 

there different watersheds on this landscape?” (Yes) “Let’s count them!” (point to 

different bodies of water on the landscape and count together) 

• “Remember that a watershed includes the LAND all around the rivers and streams and 

bodies of water. What do you think is the watershed boundary for this body of water 

(where could the water have come from)?” “How about this body of water--can you 

outline the watershed boundary?” 

• To really solidify the watershed concept, the teacher can also have the students look 

over the California and Sausal Creek Watershed maps (outlined in a different lesson). 

• Additional topics: What if the tarp was permeable – then what? Discuss impervious 

surfaces vs. surfaces with soil and plants. 

 

 

Introduce creek bugs (5-10 min.) 

• You might not be able to see it right now, but this stream is an important habitat or home 

to many different species of plants and animals. “Can any one guess what might rely on 

this creek to survive?” (fish, plants, macroinvertebrates, etc.). 

• Along with animals like fish that live here, or mammals that drink the water, there is 

another category of animals that you might not think of.  (SHOW PICTURES)  “Does anyone 

know what these are?” (Aquatic Insects or “benthic macroinvertebrates (BMIs)” – creek 

bugs!) 

o For middle and high school students: “Let’s talk about a few words--do you know 

what any of these words mean?” 

� Aquatic: Fresh water 

� Insect: like a bug 

� Benthic: bottom-dwelling 

� Macro: large (at least large enough to see without microscope) 

� Invertebrate: animal without a backbone like bugs, or crabs. 

• These macroinvertebrates play an important role in the ecosystem.  They are not only food 

for fish, spiders, and water birds, but they can also help us understand if a stream is healthy. 

o “Some species are really intolerant to pollution, meaning they can’t live in polluted 

streams. If we find these species in the creek, what do you think that means?” 

 



 

Bug Hunt in the Creek! (20 min.)*First have students spray rubbing alcohol on their shoes if 

they will be going into the creek to kill any bacteria, invasive snails, etc. 

• “Where do you think these aquatic insects live in the creek?” (under rocks to hide, in 

the shade to avoid overheating) 

• Have students look inside prepared bins of creek bugs. Students can also try to catch 

water-skeeters in the creek, or look for other things with small nets. Can also collect 

bugs with older students with three kick sample by using a D-net: Net is placed in a riffle 

(fast-moving water) and students flush bugs from the area in front of the net by picking 

up rocks and rubbing them in front of the net, then lifting the sandy substrate and 

allowing it to trickle through their hands.  Water current carries the small insects into 

the net for later collection and identification. 

• Students can separate the bugs into different types in the ice trays, and then key them 

to family. 

o Younger kids can use flash-cards of bugs to help them identify, older students 

can use a dichotomous key from California Fish & Wildlife. 

o Have them fill out the data sheet of what species they found, with notes about 

how sensitive each bug is to creek pollutants--see “BMI_Pollutant_Sensitivity” 

worksheet 

Conclusion (10 min.) 

“What kind of aquatic insects did you find?” 

“What do they eat?” 

“What does that mean about the health of this stream? Is this creek “healthy”?” (Talk about 

their data and the creek health index)  

“What was your favorite bug and why?”  

GENTLY return all bugs to the creek. Have students help clean up materials. (5-10 min.) 

Post-program: 

Clean materials correctly, by drying with a towel, and exposing to sun and air-drying for at least 

24 hours. 

If you or program participants have been in an area at risk for New Zealand Mud Snail 

infestation, plan on cleaning shoes and boots with Lysol before entering Sausal Creek.  Berkeley 

creeks have seen presence of NZMS. 



INSECTS OF THE SAUSAL CREEK WATERSHED 
Friends of Sausal Creek Bioassessment Team and Holy Names University 

Drawings of Sausal Creek insects by Isamar Quiroz 
These five orders of immature insects are residents of Sausal Creek.  To find them, pick a section of the creek 
with shaded, running water, find a loose rock and turn it over.  Be prepared to look fast!  Some of these 
insects are prey for other organisms, and they move fast to stay alive.  Tolerance values measure resistance to 
various pollutants on a scale of 1‐10.  High values (7‐10) are tolerant of pollution, low values are not. 

       

Small Minnow Mayfly (nymph)  Order Ephemeroptera, Family Baetidae 
Small (3‐12 mm), brown, torpedo‐shaped, fast crawler, usually with prominent wingpads, 
abdominal gills, and three long cerci (tails).   
This mayfly nymph is ubiquitous in all sections of Sausal Creek, usually under rocks in glide and 
riffle areas.  Usually multiple generations per year, there can be representatives of several 
generations in a sample. 

Functional feeding group: collector/ gatherer 
      Tolerance value: 4 (moderately intolerant)

Little Brown Stonefly (nymph) Order Plecoptera, Family Nemouridae 
Small (4‐9 mm), with three distinct body segments: head, thorax and abdomen.   
Flip over to see the gills jutting out between head and thorax. 
Prefers cool, clean water, found in sections of the creek under heavy canopy cover.  
It crawls on leaves or woody debris, or under rocks. 
Functional feeding group: shredder (shreds fallen tree leaves, allowing the leaves to 

be broken down by bacteria and fungi).  Tolerance value: 2 (intolerant) 

Pond Damselfly (nymph or naiad)           
Order Odonata, Suborder Zygoptera, Family Coenagrionidae           
Large (13‐25 mm), fast, big eyes, three leaf‐like gills at end of abdomen. Flip 
specimen over to observe plate‐like labium. 
This very active predator is found in quiet waters or stream edges, sometimes 
in riffles. Adult is a predator as well. 

Functional feeding group: predator 
Tolerance value: 9 (very tolerant)

Case‐maker Caddisfly (larva)         
Order Trichoptera, many families 

(Usually 10‐15 mm) A sclerotized head 
is charac‐teristic of the caddisfly larva.  
It makes its home of pebbles or plant 
material, is usually found attached to 
rocks in areas of moderate flow.      

Functional feeding group varies with 
family and, occasionally, with instar 

(age of the larva)
Tolerance value: 3‐4 or higher 

(somewhat intolerant) 

True fly  (larva)  
Order Diptera, many families 

Great diversity in this group, but if 
you find something that looks like 
a worm but has a head, or stumpy 
legs, it is a dipteran larva.  Size 
from 2mm to 4 inches, depending 
on family.  Found mostly in 
slower‐moving or pooled regions 
of the creek. 

Functional feeding group and 
tolerance value dependent on 

family. 
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Somewhat Pollution Tolerant (Middle Quality Group) 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Water Penny 

Beetle: Flat saucer-

shaped body, 6 tiny 

legs and gills on 

underside, 4-6 mm. 

 

Caddisfly: 6 hooked legs on 

upper body, 2 hooks on end, may 

have stick, rock or leaf case,  

2-40 mm in length. 

Dobsonfly: 

 6 legs, 8 pairs 

of feelers and 

gill tufts on 

lower half of 

body, short 

antennae,  

25-90 mm in 

length. 

Mayfly: 6 legs, feathery or oval-shaped 

gills on lower body, 2 to 3 long tails,  

3-30 mm in length. 

Riffle Beetle: Adult has 

6 legs, body covered 

with tiny hairs, walks 

slowly underwater,  

1-8 mm in length.  

Larva has hard 

plates on each 

segment, 2-60 

mm in length. Stonefly: 6 legs with hooked tips, 

antennae, 2 tails, gill tuffs under legs 

or no visible gills, 5-60 mm in length. 

 

Snail (not pouch): 

When opening is 

facing you, shell 

opens on right, 

operculum (flap over 

opening) present. 

 

Crawling Water Beetle: 
Larva has one long tail and 

legs with one hook-like 

claw, 2-10 mm in length. 
Adult is often patterned or 

spotted, 2-6 mm. 

Water Boatman: 
Forelegs spoon-shaped 

and shorter compared 

to Backswimmer,  

3-11 mm in length. 

 

Predaceous Diving 

Beetle: Adults have 

an oval streamlined 

body, longer 

antennae than 

Whirligig Beetle,  

1-80 mm in length. 

 

Larva has many 

hairs on body, two 

feathery tails, large 

head, 5-70 mm in 

length. 

IOWATER, 502 E 9
th
 St, Des Moines, IA 50319; www.iowater.net 

Whirligig Beetle: 

Flattened oval 

body, short, 

clubbed antennae, 

erratic swimmer, 

3-15 mm. 

Larva has many 

hairs on body, 

short tail or no 

tail, up to 30 

mm in length. 

 

 

Damselfly: 6 thin 

hooked legs; large 

eyes; 3 broad oar-

shaped “tails” (gills), 

10-50 mm in length. 

Dragonfly: Wide oval abdomen, 6 

hooked legs, large eyes, 10-60 mm 

in length. 

 

Backswimmer: 

Forelegs not as 

spoon-shaped as 

Water Boatman’s, 

swims upside-down, 

body is V-shaped,  

5-17 mm in length. 

 



Somewhat Pollution Tolerant (Middle Quality Group) continued 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

Pollution Tolerant (Low Quality Group) 
 

 

 

 

Crane Fly: 

Milky, green, or 

light brown color, 

caterpillar-like 

segmented body, 4 

finger-like lobes at 

back end, no 

visible head,  

10-100 mm. 

 

Mussels/Clams: Fleshy 

body enclosed between 2 

clamped shells (bivalve), 

2-250 mm. 

 

Crawdad: 2 large 

claws, 8 legs, up to 6 

inches long. 

 

Scud: White to grey, 

more than 6 legs, swims 

sideways, body higher 

than wide, 5-20 mm 

 

Sowbug: Gray 

body wider than it 

is high, more than 

6 legs, 5-20 mm. 

 

Water Scorpion: 

Raptor-like forelegs 

for catching prey, 

long breathing tube, 

stick-like long body, 

15-45 mm. 

Giant Water 

Bug: Raptor-like 

forelegs for 

catching prey, 

leathery textured, 

oval body, 15-65 

mm in length. 

Water Strider: Slender 

body, long legs "walk" 

on water surface, 

 3-21 mm. 

Alderfly: Looks like a small 

Dobsonfly but has one long tail 

and no gill tufts, 10-25 mm. 

 

Water Scavenger 

Beetle: Adult may 

or may not be 

streamlined, most 

have no hairs on 

legs, short clubbed 

antennae, 1-40 mm. 

Larva have short 

antenna, 8 soft body 

segments, 4 -60 mm. 

 

Black Fly: One end 

of body wider, black 

head and suction 

pad on other end,  

3-12 mm. 

Mosquito: Head has 

small mouth brushes 

and short antennae; 

abdomen has 

breathing siphon, 

surfaces for air,  

4-12 mm. 

Pouch Snail: 
When opening is 

facing you, shell 

opens on the left, 

no operculum 

(flap over 

opening). 

 

Flatworm (Planarian): 

Flat, soft-bodied worm 

with arrowhead-shaped 

head, 1-30 mm in length. 

Leech: Brown, slimy 

body, suction pads on 

body, 5-400 mm. 
Aquatic Worm: Thin, 

worm-like, 0.5-700 mm. 

Midge Fly: Small, dark head, 2 

tiny legs on each end,  

2-20 mm. 

 

Bloodworm: One 

type of midge fly, 

has a red body due 

to hemoglobin. 

 

Rat-tailed Maggot: Worm-

like, soft-bodied with long 

breathing tube, semi-transparent 

skin, 4-70 mm. 

IOWATER, 502 E 9
th
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Water Mite: 8 

legs, round body, 

may be brightly 

colored, 2-3 mm  

Limpet: One shell, not 

coiled, shaped like a flat cone 

3-7 mm 

Orbsnail: One shell, 

coiled and flattened, 

a.k.a. rams-horn,  

3-30 mm 



California Natural Resources Agency 
DEPARTMENT OF FISH AND WILDLIFE 
 

NOTIFICATION OF INTENT TO COLLECT FOR SCIENTIFIC PURPOSES 

Regional Office: Please forward this notification to the appropriate biological and law 
enforcement staff covering the locations below. 

Instructions: It is mandatory to complete all items. Type or print clearly in ink. You must notify the 
Department of Fish and Wildlife regional office by noon one (1) business day prior to scientific collecting 
activity authorized, and no more than two weeks in advance or your activity.  Collectors: Use the map on 
the back of this form to determine the regional office whose boundaries surround the area where you will 
be collecting and the appropriate fax number. If you are unable to fax this form, you must telephone the 
office directly during business hours and provide this information.   

 # OF PAGES (including this form)  TODAY’S DATE  PERMANENT ID NUMBER 
 SC-  

 TO: Department of Fish and Wildlife regional office  FAX NUMBER 

 FROM: PERMITTEE’S FIRST NAME  LAST NAME  DAY TELEPHONE 

 INSTITUTION/ENTITY’S NAME  E-MAIL ADDRESS 

 1st DATE COLLECTING   2nd DATE COLLECTING  3rd DATE COLLECTING  4th DATE COLLECTING  5th DATE COLLECTING 

 TIME COLLECTING  TIME COLLECTING  TIME COLLECTING  TIME COLLECTING  TIME COLLECTING 

 SPECIFIC LOCATION  
 
 
 
 
 

 SPECIFIC LOCATION    SPECIFIC LOCATION  SPECIFIC LOCATION   SPECIFIC LOCATION  

 COUNTY   COUNTY   COUNTY   COUNTY   COUNTY  

 NUMBER IN PARTY  NUMBER IN PARTY  NUMBER IN PARTY  NUMBER IN PARTY  NUMBER IN PARTY 

 YEAR/MAKE OF VEHICLE 
 

 YEAR/MAKE OF VEHICLE 
 

 YEAR/MAKE OF VEHICLE 
 

 YEAR/MAKE OF VEHICLE 
 

 YEAR/MAKE OF VEHICLE 
 

 COLOR/LICENSE PLATE #  COLOR/LICENSE PLATE #  COLOR/LICENSE PLATE #  COLOR/LICENSE PLATE #  COLOR/LICENSE PLATE # 

 DESCRIPTION OF BOAT  DESCRIPTION OF BOAT  DESCRIPTION OF BOAT  DESCRIPTION OF BOAT  DESCRIPTION OF BOAT 

 BOAT CF #   BOAT CF #  BOAT CF #  BOAT CF #  BOAT CF # 

 GEAR TYPE TO BE USED 
 
 
 
 
 
 

 GEAR TYPE TO BE USED 
 
 
 

 GEAR TYPE TO BE USED 
 
 
 
 

 GEAR TYPE TO BE USED 
 

 GEAR TYPE TO BE USED 
 

 SPECIES TO BE COLLECTED 

 
 
 
 
 
 
 

 SPECIES TO BE COLLECTED 

 

 SPECIES TO BE COLLECTED 

 

 SPECIES TO BE COLLECTED 

 

 SPECIES TO BE COLLECTED 
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California Department of Fish and Wildlife Regions

Redding

Sacramento
Rancho Cordova

Yountville
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Monterey

Ontario

San Diego

Resources Building
1416 Ninth Street, 12th Floor
Sacramento, CA 95814
(916) 445-0411

State Headquarters

EL DORADO

FRESNO

Regional Headquarters
Northern Region
601 Locust Street
Redding, CA 96001
(530) 225-2300

1

North Central Region
1701 Nimbus Road
Rancho Cordova, CA 95670
(916) 358-2900

2

Bay Delta Region3 7329 Silverado Trail
Napa, CA 94558
(707) 944-5500

Central Region
1234 E. Shaw Avenue
Fresno, CA 93710
(559) 243-4005

4

South Coast Region
3883 Ruffin Road
San Diego, CA 92123
(858) 467-4201

5

Inland Deserts Region
3602 Inland Empire Boulevard, Suite C-220
Ontario, CA 91764
(909) 484-0167

6

Marine Region
(along entire coast 3 nautical miles offshore)
20 Lower Ragsdale Drive #100
Monterey, CA 93940
(831) 649-2870

7

Map Assembled by Kristina White, GIS Analyst
CDFW Biogeographic Data Branch, GIS Unit

CDFW Regional Boundaries effective January 1, 2007
Updated February 5, 2013
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