


Please note that the US Geological Survey, Western Ecological Research Center, San Francisco 

Bay Estuary Field Station Standard Operating Procedures (SOPs) are adapted from published  

methods, or developed by in-house technical and administrative experts.  Their primary purpose 

is for internal use, although sampling and administrative SOPs may have wider utility.  Our 

SOPs do not replace or supersede official published methods.  Distribution of these SOPs does 

not constitute an endorsement of a particular procedure or method.   

 

Any reference to specific equipment, manufacturer, or supplies is for descriptive purposes only 

and does not constitute an endorsement of a particular product or service.   

 

Although the USGS Western Ecological Center follows the SOP in most instances, there may be 

instances in which they use an alternative methodology, procedure, or process.   

 

These SOPs are not published and represent internal documentation and training for USGS staff. 

 

For questions/comments please contact Isa Woo- iwoo@usgs.gov. 
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Laboratory Safety Guidelines 

Personal Protection 

1. Use of gloves is required for handling certain chemicals (i.e. Rose Bengal). Black heavy 

duty gloves are available in 505 for handling dangerous chemicals. 

2. Safety glasses must be worn at all times in the Lab. This is an OSHA requirement. The 

glasses must be of the impact protection type with splash guards. Other eye/face 

protection may be required with specific procedures.  The glasses must be worn at all 

times within the lab space - even while working on the computer or writing in your lab 

book.  

3. Contact lenses are discouraged. Contact lenses can be worn if and only if proper 

protective eyewear is also worn. Soft contact lenses are especially problematic because 

they can discolor and also absorb chemical vapors causing damage before the wearer is 

alerted to the problem. 

4. Appropriate clothing is required. You must be covered to the knee and wear closed toe 

shoes.  If you are wearing shorts or a tank top, then wear a lab coat. 

5. Roll up sleeves and tie up loose clothing and long hair when working with equipment, 

open flame, any chemicals or biological substances. 

6.  Do not eat, drink (including sport bottles and water bottles), or store food in the labs.  

7. Wash hands after working with chemicals.  

8. Use window fans to ventilate lab room.  Close doors and windows to greater office.   

General Lab Rules 

1. Keep sink clean and clear.  Put all materials away on either project or community shelves 

after use. 

2. Do not move balance.  Calibrate before use and tare before weighing each sample.  Clean 

all grime and fingerprints off glass and surfaces. 

3. Keep scopes covered and clean when not in use. 

4. Labels are required for all primary and secondary containers of hazardous materials.  

Primary containers are the original containers received from the manufacturer; secondary 

containers are squeeze bottles and other vessels to which hazardous materials are 

transferred by an employee. 

1. Secondary containers must be labeled with  

 name of the chemical and hazard warnings 

 date filled 

 initials of the person who filled the container 

 colored tape helps to distinguish similar looking bottles at a glance 

2. All boxes of samples must be labeled as to their project.  Only samples currently 

being used should be stored temporarily on the project-specific shelves. 

5. Lab tables should be as uncluttered as possible to allow work space and avoid accidents.   
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6. All chemical containers (1
o
 and 2

o
) must be placed in secondary containers (tubs) while 

not in use.  This is intended to contain the volume of chemical in the container in case of 

a spill. 

7. Treat chemicals with respect and understand the chemicals you are using. Material Safety 

Data Sheets (MSDSs) are available in the binders in the bookshelf to the left of the 

Wetland Restoration office. Do not remove the MSDSs from the binders.  

8. Fire extinguisher and eyewash station are located on the wall next to the door.  Shower is 

available in the men’s bathroom.  

9. Notify a supervisor immediately in case of an accident, no matter how small it seems. 

10. If you use the last of something, replace it or request it to be ordered. 

11. Leave the lab area clean. Put equipment and chemicals away and wipe off the bench top. 

12. Make sure to remove fans, lock windows, and close blinds and door when you are 

finished working in the lab. 

Disposal of Wastes 

1. Do not dispose of chemicals in the sink. (Rule of Thumb: If you don’t want to drink it, 

don’t dump it in the sink). Follow MSDS instructions for disposal.  Be sure to dispose of 

chemicals in the proper waste collector.  Do not mix halogenated chemical waste with 

non-halogenated chemical waste.   

2. Any container that is used to collect chemical waste must be properly labeled and closed 

at all times unless actively pouring into it.  All chemical waste containers must be in a 

secondary container until taken to waste disposal (not left in 505!).  If you have any 

questions, ask your supervisor before disposing of material down sink. 

3. Properly dispose of animal tissue in the red or orange Biohazard bags. Never throw 

animal tissue in lab garbage cans. Your supervisor should provide necessary detail.   

4. Dispose of broken glass and “sharps” (scalpels, needles, razorblades, etc.) in a labeled 

sharps box and dispose of properly.  

 

Who to Contact 

If someone is injured or poisoned, call 911 immediately! 

Poison Control Center:   (800) 876-4766 

Vallejo Fire Dept (non-emergency): (707) 648-4526 
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Invertebrate Sieving SOP 

Materials for Sieving 

 Invertebrate datasheets 

 Number 35 (0.5 mm) sieve 

 Pencils, black thick sharpie 

 Labels 

 16 oz. Nalgene squirt bottles 

 8 or 12 oz polystyrene jars, lids  

 Dissecting forceps, spatula 

 Bottomless bucket (of same 

diameter as sieve)  

 Cooler (to keeps cores cold) 

 70% Ethyl alcohol with Rose 

Bengal dye (Be careful-read 

MSDS) 

 Hose 

 

Methods 

Sieving samples: 

Samples should be immediately stored in the refrigerator and sieved no later than one 

week following collection.  For samples containing dense clumps of silt or clay, fill 

sample bag with water and let soak for a few hours prior to sieving.    

1. Gather your materials and set up a sieving station at a hose or utility sink.  Place the 

0.5 mm sieve on top of a bottomless bucket to create a sieving base.  If sieving many 

samples, keep core samples in a cooler or fridge until sieving. 

 

2. Pick a sample to process and examine the contents. Make sure any samples needed 

for sediment analysis are removed before sieving. Start a new datasheet for each 

sample location and record the following: 

 

At top of data sheet: 

Project name, location within project, number of cores, name of collectors and 

date of collection. 

 

For each sample: 

Sample ID, initials of siever, and date of sieving 
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3. Place the samples in a bucket of clean water.  The largest, heaviest sediments will 

settle to the bottom.  Pour the water with suspended invertebrates gently over the 

sieve.   

 

4. Scan the sieve and pick any invertebrates from the sieve and place into a labeled 40 

mL vial containing 70% ethanol for preservation.    

 

5. Repeat this process until the core is completely broken up and rinsed into the sieve.  

Place the remaining sample matrix into labeled jars, making sure jar is labeled on 

both the side and lid, and a rite-in-the-rain label is placed inside the jar.  All labels 

should contain the Project Name, Sample ID (or Core-Rep), Collection Date, Siever 

initials and date sieved. 

 

 

 

 

 

 

6. Add solution of ethanol and rose Bengal dye solution until the sample is completely 

submerged.   

* Note: Samples with a large amount of organic matter require a higher concentration of 

ethanol (95%) for adequate preservation.    

 

 

How to Make Rose Bengal 70% Ethanol Solution 

 

              Ci   *  Vi   =    Cf    *     Vf 

                     0.95 *  Vi   =   0.70  *   4,000 Ml 

                     Vi = 2947 mL of 95% EtOH 
 

               
       4000 mL (Vf) – 2947 mL (95% EtOH) = 1,053 mL of DI H2O 

 
              So, add: 

                     2,947 mL of 95% Ethanol 
       1,053 mL of distilled water 

              Small spatula of Rose Bengal 
 

 

 

 

Project Name 

Sample ID 
Collection Date 

Siever initials & Date 
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Invertebrate Sorting SOP 

 

Materials for Sorting 

 Invertebrate datasheets 

 Pencils, black thin sharpie 

 Tape for Labeling 

 Dissecting microscope 

 Illuminated magnifier 

 100 x 15-mm plastic Petri dishes 

 16 oz. Nalgene squirt bottles 

 Dissecting forceps, probe 

 70% Ethyl alcohol with Rose 

Bengal dye  

 Vials (40 mL scintillation vials 

or equivalent) 

 

Methods 

Sorting samples: 

 

1. Pick a sample that hasn’t been sorted. In Vallejo, these samples are on the shelf next 

to the sink. Check to make sure priority samples are sorted first. 

 

2. Sort organisms into broad taxonomic groups. Put a spoonful of sample onto a petri 

dish, place under the illuminated magnifier/microscope and sort through the material 

with forceps. You can also divide samples among Petri dishes and sort systematically, 

one at a time. Organisms from each sample should be sorted into categories and 

stored in small temporary vials marked with the sample ID, initials, and date.  Keep 

covered with alcohol. If in doubt, put it in the “Unknown” category.   

 Categories for sorting organisms: 

Nematoda    Amphipoda 

Bivalvia (clams, mussels)  Cumacea 

Gastropoda (snails, slugs)  Isopoda 

Polychaeta    Ostracoda 

Oligochaeta    Unknown/Other 

 

Do Collect: 

 Rose Bengal-dyed invertebrates 

 Certain invertebrates, such as immature insects, may not pick up the dye very 

well, but should still be collected 

 Non-aquatic invertebrates in the sample (e.g. ants, flies) UNLESS you directly 

witness them fly/crawl in during the sieving/sorting process. They may 

have been collected during the core collection and provide interesting 

information about our sampling locations. 

 Meiofaunal invertebrates such as nematodes, ostracods, etc... Even if some of 

the specimens may be washed away during the sieving process due to size, 
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it is still very interesting to include these invertebrates as part of the 

benthic community assemblages.  

 Invertebrate pieces (heads, headless invertebrates, appendages, unidentifiable 

tissue) 

 

Do NOT Collect: 

 Empty or sediment-filled shells of clams, mussels, and snails. Generally, 

samples without invertebrate tissue will not pick-up the rose Bengal dye 

very well. If you are unsure, collect and place in “Unknown” vial. 

 

Use Lights Manual, USGS invertebrate identification manual, reference collection vials, 

etc. to aide in sorting if necessary. 

 

3. Save material that you sort invertebrates from in its original jar.  Label this 

“processed” along with the sample identifier and date, and place brightly colored tape 

around the base.  Make sure to cover material in ethanol/rose Bengal solution for 

preservation. Place sample on the ‘processed’ shelf with the other processed samples 

until they have completed QA/QC procedures and are ready to be archived. 

 

4. If you step away from a partially sorted sample for more than a few minutes (i.e. 

lunch, breaks), make sure to add 70% ethanol to Petri dish and cover because 

desiccation will harm specimens.  If the sample is not complete at the end of the day, 

put any unsorted material back into a new labeled jar and cover with ¾ water and ¼ 

alcohol.   

 

 

 Make sure to clean all utensils and sieve thoroughly between samples.  Leave sink 

free of any silt or debris and use lots of extra water to flush any alcohol waste 

down drain.  Make sure to follow all posted laboratory rules to keep lab clean and 

organized. 
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Invertebrate Identification SOP 

Invertebrate identification will be made by senior invertebrate specialists, taxonomists, or 

lead invertebrate technician.    

 Identification and enumeration of sorted organisms will be performed to the lowest 

taxonomic level possible, to species, if possible.    

 The identifications will be done by in-house taxonomists and contract taxonomists, 

using minimum dissecting light microscopes and compound light microscopes.  

Identifications will be recorded on prepared data sheets.  A minimum of two pieces 

of literature should be used for each species identification, one of which should be 

the original description.  

 Identifications will be checked against reference specimens (when available). 

Nisqually samples sent to Aquatic Biology Associates will be required to provide a 

verified voucher collection of the organisms found.  The collection will consist of 

one to five specimens of each taxon found in the survey region.  Each vial will 

contain specimens from a single station.  

 A computer listing of each species name, the identifying taxonomist and the 

verifying taxonomist will be kept electronically at SFBE.  This list will also contain 

taxonomic classification of the organisms, foraging guild, location of the specimen 

in the voucher collection (if present), and references to pertinent literature.    

 

External Laboratories Resources  

 USGS Water Resources, National Research Program.  

o Francis Parchaso 

345 Middlefield Road, MS-435  

Menlo Park, CA 94025  

650-329-4586 

parchaso@usgs.gov  

 

External Laboratories for Identification QA/QC  

 Aquamarine Environmental Services  

o Kathy Welch, Director  

1010 Brookmere Drive  

Edmonds, WA 98020 

425-776-3074 

kwelch3479@aol.com 

 

 Aquatic Biology Associates (www.aquaticbio.com) 

Bob Wisseman, Senior Scientist.   

3490 NW Deer Run Street 

Corvallis, OR 97330.  

541-752-1568  

bobwisseman@mac.com  
 

mailto:parchaso@usgs.gov
file:///C:/Users/alsmith/AppData/Local/Temp/1/notes80A5C0/kwelch3479@aol.com
http://www.aquaticbio.com/
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Invertebrate QA/QC Procedures 

 

Invertebrate Sorting QA/QC  

 

 A minimum of 10% of the samples sorted by each laboratory technician will be 

resorted by a separate technician with greater or at least equivalent experience.  One 

sample will be randomly selected from a batch of ten consecutively sorted samples per 

technician.  The sample ID, sample date, sorting technician initials, sorting date, QC 

technician intials, QC date, QC results, and actions taken will be recorded in a QC log.  

 Maximum error percentages should be less than 10%, except in cases of samples 

yielding very low numbers of individuals.  These samples with a skewed picking error 

percentage will be taken into consideration when determining if a sample fails the 

Quality Control Check.  The main criteria in this determination will be deciding 

whether the error affects the ecological interpretation of the data.  

 Sorting efficiency will be calculated using the following formula:  

 

SE =             # invertebrates originally picked from sample                x 100  

#   invertebrates originally picked + # invertebrates picked in QC  

 

 

Invertebrate Identification QA/QC  

 

 New invertebrate technicians, specialists, and taxonomists are required to receive 

training in the areas of terminology, anatomy, morphology, and taxonomy of benthic 

invertebrates for each locality specimens are taken from. This can be accomplished in 

one of two ways: instruction from a senior benthic analyst in the laboratory, or by 

attending an external course taught by benthic specialists. An example of an 

acceptable training course would be taught by the North American Benthological 

Society.  

 Quality control for senior taxonomists will be provided by the verification of voucher 

collections. 

 At least 10% of all identified taxonomic groups will be sent to external laboratories for 

verification.  

 If the samples are in agreement, the identification is accepted and recorded as verified.  

 If the sample identification is not in agreement, we will compare notes on identifying 

features for the specimen and send the  specimen to a third party invertebrate 

taxonomist, such as the California Academy of Sciences.    
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Sample Data Tracking Sheet 

 

Location:          

         

Sample Type: _____________         

Number of Samples for Month: ________  Collectors:    Sample Month:   

Sample  Date 
Collected 

Date 
Received Sieving Sorting Identification  

Site Type Rep Field Vallejo 
Date 

Sieved By 
Date 

Sorted By Date ID By Notes 
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Labeling Checklist 

 

Sieving:  

 

 Confirm that all samples are present, and that any sediment samples 

needed are removed before sieving 

 Label side and lid of jar 

 Include rite-in-the-rain label inside jar 

 Initial and date sample sheet 

 Let sorters know that samples are ready for sorting, and if necessary 

transport to a different sorting station (i.e. Vallejo).  For Nisqually, 

FedEx with dry ice, and send notifications for each shipment. 

 

Sorting: 

 

 Confirm that all labels on and inside jar correspond 

 Label side and lid of each vial with information from jar and taxon 

(e.g. Cumacea, Gastropoda) AND write date of sorting and your 

initials on side label 

 Initial, date, and include number of vials for your sample on sample 

sheet 

 Wrap a piece of colored tape (e.g. yellow, green) around base of jar 

and write “Finished” on both lid and side of jar 

 Record the sample number on vial storage box label, making sure that 

the correct project and core collection date are on the label 

 

Identification: 

 

 (This will be further edited once identification goals are determined) 

 Ensure that all vials are present before beginning to sort sample 

 Label vials with all sample information, taxon, and number of individuals 

AND date of identification and your initials 

 On identification sheet, include your initials, date, taxon, number of 

individuals and, if applicable, any measurements such as wet mass and 

lengths. Separate data sheets may be necessary.  

 Vials will either be placed into a label Ziploc bag or labeled box. If 

samples will be kept in a bag, parafilm may be necessary to prevent 

desiccation of the samples 

 

Data Entry: 

 

 Initial and date each page you enter 

 If data entry is error checked, include checked by and date 
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The Stereo Dissection Microscope 

From: http://abacus.bates.edu/~ganderso/biology/resources/diss_scope.html 

The dissecting microscope is configured to allow low magnification of three-dimensional 

objects- objects larger or thicker than the compound microscope can accommodate. 

Furthermore, the two separate lenses of the binocular dissecting microscope allow one to 

see objects in three dimensions, i.e., in stereo. Dissecting microscopes do not magnify to 

the extent of compound microscopes. The microscope models we have in the Biology 

Department magnify from about 10X up to 40X with either variable or zoom 

magnification. 

Illumination 

Dissecting microscopes utilize two types of light: from incident light (direct illumination) 

or from transmitted light. Opaque objects placed on the microscope stage can be directly 

illuminated with incident light from an illuminator. In this case the illuminator can be 

mounted in an opening in the arm of the microscope, or in an adapter ring attached to a 

separate illuminator base (transformer). Alternatively, light from a source such as a lamp 

can be reflected through a translucent object from underneath using the substage mirror. 

This method of illumination requires the clear glass insert in the microscope stage. 

However, in most instances the opaque stage insert, which has a white side and a black 

side, and direct lighting is most commonly used. You likely will see different types of 

illuminators available in lab. 

Procedure 

1. ALWAYS carry the 

microscope with TWO 

HANDS. This practice 

helps prevent bumping and 

dropping accidents that jar 

lenses out of alignment. 

Grasp the microscope arm 

with one hand and support 

the microscope under the 

base with the other hand. 

Remove the dust cover 

and put it in the 

microscope cabinet.  

2. Obtain a suitable specimen 

(object) to view, and place it in a shallow container on the stage.  

3. Position the illuminator next to the microscope directing the beam at the 

specimen, and turn it on.  Many illuminators have rheostats to allow adjustment of 

http://abacus.bates.edu/~ganderso/biology/resources/diss_scope.html
http://abacus.bates.edu/~ganderso/biology/resources/diss_scope_pg_2.html#scopes
http://abacus.bates.edu/~ganderso/biology/resources/diss_scope_pg_2.html#scopes
http://abacus.bates.edu/~ganderso/biology/resources/diss_scope_pg_2.html#illuminators
http://abacus.bates.edu/~ganderso/biology/resources/diss_scope_pg_2.html#illuminators
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the intensity of the light. Do not use more light than you need, as the image 

quality will degrade. 

4. Adjust the magnification to its lowest power with the magnification knob on the 

top or side of the microscope body.  

5. Adjust the interpupillary distance of the ocular lenses. Look through the ocular 

lenses. If you see one image, no adjustment is necessary. If you see two images, 

or a lot of black, adjust the distance between the ocular tubes until you see one 

image. You also may need to move your eyes closer to or farther away from the 

ocular lenses so that the specimen's image fills the lenses.  

6. You may need to adjust the ocular lenses far apart or close together. 

 

7. Focus on the specimen. This is a two-step process. In the first step, you will 

roughly focus on the specimen with the objective lens. In the second step, you 

will compensate for any differences in strength between your eyes to obtain the 

sharpest image possible.  

8. Rough focus 

a. Lower the microscope body to its lowest point with the focusing knob on the 

sides of the microscope arm. Use the focus knob to raise the microscope body 

until the specimen image is the sharpest.  

Compensation 

b. Compensate for any differences in strength between your eyes. (The following 

directions are written for microscopes with diopter adjustment rings on the right 

ocular tube. Obviously, if you have a scope with the diopter adjustment on the left 

ocular tube, you will start with your right eye closed.) 

c. Close your left eye. Adjust the diopter adjustment ring until the image is in 

focus for your right eye. You may want to adjust the ring back and forth (i.e., in 

and out of focus) a few times until you are sure you have the best focus for 

yourself.  

d. The first time through the diopter adjustment you may want to repeat steps a 

through d-sometimes our eyes automatically compensate for out-of-focus images 

seen in the microscope, and eyestrain results. Who wants a headache in bio lab??  

9. If you change the magnification, you may need to adjust the focus again.  
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Tips for Using a Microscope 
From: http://ergonomics.ucla.edu/Tips_Microscope.html 

 Use a chair that provides good back support. 

 Sit close to your work surface. 

 Remove false fronts and supplies from under the bench work area. 

 Avoid leaning on hard edges. 

 Pad forearms and edges. 

 Keep elbows close by your sides. 

 Work with wrists in straight, neutral positions. 

 Adjust your chair, workbench, or microscope as needed to maintain an upright 

head position. 

 Elevate, tilt or move the microsocpe close to the edge of the counter to avoid 

bending your neck. 

 Use adjustable eye-pieces or mount your microscope on a 30° angle stand for 

easier viewing. 

 Keep scopes repaired and clean. 

 Spread microsope work throughout the day and between several people, if 

possible. 

 Take breaks. Every 15 minutes, close your eyes or focus on something in the 

distance. Every 30-60 minutes, get up to stretch and move. 

 
 

http://ergonomics.ucla.edu/Tips_Microscope.html
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Tips for Laboratory Workers 
From: http://ergonomics.ucla.edu/Tips_Lab.html 

Many tasks performed in research laboratories place workers at risk of muscle and joint 

aches and strains. Activities such as using pipettes, microscopes, microtomes, and 

centrifuges can put stress on your body. Use the following tips to lower your exposure to 

risk:  

 BE AWARE OF YOUR POSTURE 

 Sit against the back of your chair. If you sit back and your feet dangle, lower the 

chair or adjust the foot ring or get a footrest.  

 Try tilting the seat forward or use a seat wedge to work in a forward posture 

without leaning or jutting your head forward.  

 Always try to work at a bench cut out. Cut outs can help you get close to your 

work while sitting against the back of your chair. 

 Don't jut your chin forward when working. Adjust the position of your work, the 

worksurface, or the chair to sit in an upright, supported position.  

 Keep frequently used trays and supplies within close reach.  

 If standing for long periods, use supportive shoes and cushioned mats. 

 

KEEP ARMS AND HANDS RELAXED 

 Keep your shoulders relaxed and your elbows close to your sides when working. 

Avoid reaching out to use instruments and work materials. 

 Maintain neutral or aligned wrist and arm postures when working. Sit close to 

your work area, keep objects close, and adjust your chair to match the height of 

the bench.  

 Avoid repetitive or forceful twisting and turning motions (i.e. opening valves or 

adjusting microscopes). Make sure valves and knobs are clean and in good 

working order.  

 Work with your wrist in a neutral or straight position as if you were shaking 

hands with someone.  

 Use electronic pipettes or light touch models whenever possible. 

 Select equipment and tools that are the right size for your hand.  

 Use padding and tubing to reduce pressure and force when working. For example, 

use rubber tubing on forceps.to increase diameter and reduce pinch force. Soften 

sharp edges on work surfaces with padding.  

 Use thin, flexible gloves that fit properly. Ill fitting and poorly designed gloves 

increase pinch and grip forces when working.  

 

AVOID STATIC POSITIONS 

 Weight shift often when standing to work. Use a stool or shelf to prop up a foot to 

relieve pressure on your back. 

 Alternate how you hold objects like forceps. Switch holding with the thumb and 

index finger, and the index and middle fingers to vary the task.  

 Vary activities. Change your position and take breaks every 20 minutes to rest 

muscles to rest and increase blood flow and circulation.   

http://ergonomics.ucla.edu/Tips_Lab.html
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Materials Safety Data 

Sheets (MSDS) 

 

 

 

 

A Material Safety Data Sheet (MSDS) is designed to provide both workers and 

emergency personnel with the proper procedures for handling or working with a 

particular substance. MSDS's include information such as physical data (melting 

point, boiling point, flash point etc.), toxicity, health effects, first aid, reactivity, 

storage, disposal, protective equipment, andspill/leak procedures. These are of 

particular use if a spill or other accident occurs.  

 

MSDS sheets for invertebrate sample handling are included here and are located in 

the binder within the laboratory and also in the Office Safety binder.   
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