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STANDARD OPERATING PROCEDURES

ZOOPLANKTON

This document provides standard operating procedures for the field and laboratory

elements of the Department of  Natural Resources (DNR) mesozooplankton component of  the

Chesapeake Bay Monit oring program.  The procedures discussed are tailored to the specif ica-

tions of t his program,  but  the general procedures can be used for any zooplankton sampling

effort.  

Chesapeake bay mesozooplankton samples are collect ed once a mont h at  12  regular

stat ions from March through October, and once in the month of  December wit hin the main

stem and it s t ributaries (Fig. 1).  An additional stat ion is sampled in the main stem, Patuxent

River, Chopt ank River, and Potomac River during the spring spaw ning season to collect

addit ional data from st riped bass spawning habitats during the months of  Apri l,  May, and

June.  In addition, a second series of col lect ions are taken at  six  of  the regular st at ions located

in anadromous fish spawning habitats as well as the four additional striped bass spawning

stat ions during the months of  April and May.  Collections are performed in conjunction w ith

DNR water qualit y and the Academy of  Natural Sciences (ANS) phytoplankton/

microzooplankton monit oring programs.

Field preparation and sampling methods are specific to vessels used for the sampling.

The main bay and the Patuxent stations are sampled from large research vessels, 48 to 62

feet.  The tributary  and the lower Potomac cruises are sampled from smaller research vessels

including a 25  foot  Sea Hawk and smaller w halers.  Procedures vary according to the vessel

from w hich sampling is performed, but  the object ive is consistent .

1.0 FIELD SAMPLING

1.1 Field Preparation

1. Log sheets:  Fill in dates (yymmdd f ormat) and sample serial numbers on the

mast er zooplankt on log dat a spread sheet (Fig. 2 ).  Refer to t he field schedule from

the DNR for dates.  Sample serial numbers are unique combinat ions of lett ers
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Figure 1.

Sampling locations and station designations of  the mesozooplankton monitoring

program.
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Figure 2 .  Zooplankt on log sheet
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and numbers representing one indiv idual sample. Example, CZM00PX000 A:   CZM

stands for Chesapeake Zooplankt on Monitoring;  00  is t he year the sample w as

taken; a tw o-letter code for t he region sampled (PX indicat es the Patuxent River);

a three digit   number of  the sample; and an " A"  or " B"  indicat ing the repl icat e.

2. Field data sheets (Fig. 2):  To create t he field dat a sheets fo llow  these steps:

1. Edit previous month lotus.wk4 f ile (ex. April1.w k3)

2. Open WP file LABEL2.DAT

3. Select Insert,  Spreadsheet, Edit Link - select new  month lotus file ( range
A8..I23)

4. CLICK  on Save  (same name)

5. Click Got o f orm,  select LABEL.FRM

6. Merge f rom LABEL.FRM

7. Save new  labels as  " April2.lab

8. Print labels

9. Close

10. Open Field data sheets  (field.w51)

11. Merge f rom f ield.w 51   (this t akes a w hile)

12. Print

Copy field data sheets (Fig. 3) onto w ater proof paper and put  them

into the three-ring binders that correspond to each field trip:   tributary,

Lower Potomac, main bay, and Patuxent .

3. Sample container preparation:  Place a label on one 1000 ml sample bottle for each

stat ion.  Two tows are performed to serve as replicates.  Each preprinted label

should show river, station number, replicate number, date, and serial number.  

4. Put  sample bott les wit h corresponding field notebooks into milk crates according

to t rip.  
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Figure 3.  Zooplankton monitoring field data sheet
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5. Mesh inspect ion:  Inspect  plankton nets,  col lect ion cups and f ield sieves for holes

in the 202  µm mesh.  Make repairs wit h silicon sealer if  necessary w hile prepping

so that t he silicon has time t o dry before the equipment is used in the field.

6. Flow meters:   Refil l w ith w ater, if  necessary, and see that  the numbers turn while

the propeller spins smoothly.   Ext ra flow  meters are taken in the field in the event

that  one fails.  (Flow  meters should be calibrated once a year in a flume to insure

accuracy.)  

7. Field equipment list (Fig. 4):  Use to distribute equipment according to trip.  

8. Preservat ive:  Formalin is used in 10%  solution to preserve samples.  Determine

amount needed according to number of stations to be sampled. 

  9. Bongo nets:  Provide tw o bongos when possible in case one is damaged in the

field.  

10. Fresh water: Fresh water for rinsing samples is needed on the small boats.   The

large research vessels have fresh water on board.  Bay/river w ater filt ered through

a 110 µm sieve may be used in place of f resh water.

11. Watches:  Provide w atches for f ield personnel to t ime zooplankton tow s.

12. Recheck equipment:  Use the field equipment list as a checklist t o make sure

nothing is f orgott en.
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ZOOPLANKTON FIELD CHECK LIST

202u mesh sieve
large mesh metal sieve
sort ing tray
funnel 
bongs w /nets
gallon water jugs (small boats only)
bucket s
flow meters (filled wit h water, and spinning easily)
squirt  bot t les
milk crate
collection cups
labeled sample bottles w/w hirl pacs
field book
beakers
formalin
dit ty bag - 

screwdriver
scissors
ex-whirl pacs
ex-bot t les
ex-nets
collection permit
cable t ies
rubber bands
lab tape
Sharpies
pencils
graduated cy linder
small beaker
silicon
field watch

50 -cm bong net  50 5 (:m msh)

On Small Boat - alone
Washdown pump
Ext ra battery (f or pump)
Met er w heel
Depressor
Extra shackles

Figure 4.  Zooplankt on f ield check list
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13. Personal gear:   Not if y all f ield personnel that t hey are responsible for their ow n

rain gear, w aterproof boots,  and insulated overalls (mustang sty le) suits in cold

w eather.  Personnel sampling on the Department  of Natural Resources Discovery

and the Chesapeake Bay Laboratory' s vessels, the Aquarius and the Orion, must

bring a surv ival suit in the ambient temperature is below  40 degrees Fahrenheit.

14. Travel:  Sign out  company  vehicles if  possible and cont act  DNR and ANS to

coordinate meeting t imes for field personnel.

1.2 Sampling Procedures - Large Research Vessels

1. Equipment:  Load all equipment ont o research vessel and store out of  the w ay.

Store the ditt y bag (wit h f low  meters) and f ield data notebook in the boat' s cabin

to keep dry and to prevent  flow  meters f rom f reezing in the cold months.

2. Pre-check:  Check nets and sieves for holes prior to sampling and periodically

during field use.  Make repairs on small holes w ith silicon sealer.   (Not e - alw ays

store mesh sieves with the mesh up to prevent contact w ith any surface that

could rip it.)

3. Organization:  Assemble necessary collection gear in the work area to make

sampling efficient.  This includes bongo nets with flow meter attached, station

bot t les w ith biomass bags inside, buckets, sieves, full squirt bott les, a funnel,

graduated beakers for measuring ctenophores, and the field notebook.

4. Type of t ows: Samples are obtained by tow ing a 20-cm bongo net (202  µm mesh

net ) in a stepped oblique fashion.  Tw o complete tow s are made and combined

for zooplankton.  The entire water column w as sampled by first  deploying the

gear just  above the bott om and raising the net in timed progressive steps, usually

0.5 to 1 .5  minut es/step.  An additional tow  for  jellyf ish and ctenophores using a

50-cm bongo net (50 5 µm mesh net) w ill be deployed in the same manner as the

20-cm bongo net.   The additional tow  for jellyfish and ctenophores w ill be

conducted during the months of  July,  August,  and September at t he follow ing

high salinity st ations;  LE1.1, LE2.2, CB5.2, CB4.3C, CB3.3C, ET5.2, and WT5.1.
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5. Sampling dept hs:  Check to see that  actual bott om depth is the same as the

bott om depth on the field data sheet.   If not , note correct bot tom depth on data

sheet  and adjust t ow  depth by mult iplying bot tom depth by 1 .4 meters for large

boat s and 1.2 f or small boats.  Stepped increments may also be adjusted to

maintain an even sampling distribution w ithin t he water column.  Write sampling

depths on a piece of lab tape for t he mate, w ho operates the winch, for reference

w hile tow ing.

6. Mud bags:  If  the bongo net  touches the bottom, mud or sand probably got into

the net (know n as a mud bag).  This sample cannot be used.  The net must  be

brought up and washed out,  and the tow  started again.

7. Tow times:  Evaluat e the ANS microzooplankton samples for clarity and quantit y

of det rit us t o det ermine length of  tow s needed t o get  an adequate sample.  A

standard tow  is 2.5 or 5  minutes.  (Rule of thumb:  w hen zooplankton are easily

seen in these samples, 5-minute tow s are suff icient.  If only  a few individuals can

be seen w ith t he naked eye, a 10-minute tow  is standard.)  Large amounts of

ctenophores, jellyfish,  detrit us or zooplankt on may clog the net s.  This interferes

with consistent  flow  and indicates the need for a reduced tow  t ime.   Experienced

field personnel from DNR or ANS may assist in determining tow  times.  Not ify  the

boat captain of  the length of  tow s to be performed.

8. Before deployment:  A tt ach bongo net and depressor to t he winch cable and

record the initial flow meter reading on the data sheet.  

9. Deployment:  Deploy the bongo net making sure the gear goes out untangled and

depressor is hanging free.  The tow  angle of t he cable should be approx imat ely

45°  with the nets just below the surface of the water.  

10. Timing the tow:  Lower the bongo net to the bottom depth and begin timing.  

11. Retrieving bongo net:  When the nets are brought up, bring the depressor on

board to st abil ized t he bongo net  and record t he f inal f low  meter reading.  Check

the data sheet to see if the dif ference between the flow  meter readings (final -
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init ial =  the number of  revolut ions of  the tow ) is w ithin the acceptable ranges.

A table of acceptable ranges is located in each field notebook.

12. Retrieving samples:  Rinse nets thoroughly from top to bottom at least tw ice to

collect all organisms in the cup at t he cod end.  Remove collection cup over a

bucket .  Rinse the end of the net and the collection cup into t he bucket spraying

outside the mesh holes and rinsing inside t he cup three t imes.  Repeat t his pro-

cedure for t he second net  in a separate bucket .  (Rinsing mostly  from t he outside

of the net prevents damaging organisms and reduces the number of zooplankton

that  may be added t o the sample.  No cross-cont amination occurs as this w ater

comes from the same sample area, and the number of  organisms introduced to

the sample is insignificant.)

13. Second replicate:  Repeat the tow  procedure for a second replicate and combine

w ith t he first  tow .

14. Sieving:  Pour the sample from t he bucket through the mesh sieve (If there are

jellyf ish or ctenophores place a metal sieve over, but not t ouching,  the mesh

sieve.)  Perform t he sieving process over a bucket.  Any  large fish, pieces of

detrit us, or vegetation can be rinsed off int o the mesh sieve and discarded.

15. Bottled sample:  Using the squirt bot tle of  fresh w ater, rinse all zooplankton to

one side of the sieve and wash through a funnel into the sample bottle.  Rinse the

sieve thoroughly (at  least  three t imes) and examine to make sure no organisms

are left in the sieve.  

16. Preserving the bot tled sample:  Add formalin to make a 10%  formalin solut ion.

Use a funnel to prevent splashing.    

17. Jelly fish and ctenophores:  Jellyf ish and ct enophore measurements are taken by

combining both 20-cm bongo net  tow s.  In addit ion, process t he 50-cm bongo net

individually during t he summer mont hs.  Collec t  these organisms in t he met al

sieve, pour them into a beaker, and set  aside for measuring after samples are

bot t led and bagged.   Use a bucket , if  they are abundant , and record a t otal
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volume.  Subsample (one half,  one quarter, etc.) using the graduated cylinder or

measured beakers and count the subsample.   Mult iply by the inverse of the split

to f ind the total est imat ed number of  organisms.  The 

18. Storage:  Store the bottled preserved samples in the milk crate. 

19. Station information:  Copy relevant DNR station data into the field notebook;

required informat ion is listed on the data sheets.  Note any additional significant

informat ion in the comment  section.

1.3 Sampling Procedures - Small Research Vessels

Sampling procedures on small research vessels are similar to t hose on large

research vessels w ith the follow ing changes:

1. Winches:  The winches on the smaller boats are hand operated.  The boat captain

w ill demonstrate use of t he winch and field personnel are responsible for

deploying, " zeroing" , and bringing up their ow n tow s.  (Note - the w inch for t he

low er Potomac stat ion is incremented in f eet, and the data sheets f or this station

are in corresponding units.)

2. Depressor:   At tach t he depressor securely to the tow  cable.

3. Tow speed:  Boat speed should be maintained at approximately 1100 rpm for

tow ing.  Adjust  the boat  speed so that  the cable has a 45°  angle w hen t he net s

are being tow ed at  the surface.

4. Tow direction:  Perform both tow s in the same direction (the current affects the

amount of w ater filt ered through the nets) to ensure replicate similarity .

5. Tow times:  Generally,  a 5-minute tow  is suff icient  in t he riv er st at ions; t hey tend

to have higher zooplankton densit ies and more detrit us t han t he main stem

stat ions.  When detritus,  zooplankton, or jellyf ish volumes are extremely high, a

tw o-and-a-half-minut e tow  may be perf ormed to reduce clogging of t he nets and

inaccurat e flow  meter readings.
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6. Performing tow s on anchor:  If  the current  is very st rong samples may be col-

lect ed while the boat is anchored.  In this situation,  when the nets are deployed,

the force of  the water should establish a 45 °  cable angle.  If  a tow  is at tempt ed

in strong currents on a mov ing vessel, the organisms may be crushed against t he

mesh or the amount of  detrit us collect ed may clog t he nets.

1.4 Post-trip Equipment and Sample Storage

1. Checking in samples:  Check samples collected in the field w ith inf ormation

registered in the log book.  Store the bott les on the designated shelf by mont h.

2. Formalin storage:   Formalin jugs are stored under the hood in the plankton lab for

proper ventilation.  DO NOT leave formalin in the equipment cage.  Fumes are

harmful t o health.

3. Equipment:  Store sampling equipment neatly in t he zooplankton section of t he

equipment  cages.  Place like equipment together.  Turn buckets upside down to

drain, take flow  meters out  of nets,  and report any broken equipment or problems

to zooplankton lab technicians.  

4. Field data:  The zooplankt on t echnician checks the f ield data for errors,  calculat es

the volumes f ilt ered,  and photocopies t he f ield data sheets.  To calculate the

volume of  water f ilt ered use the follow ing formula:

*  26,87 3 is the rotor constant for the General Oceanics standard rotor
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2.0 LABORATORY PROCESSING

2.1 Enumeration and Identif ication

1. Begin sample processing:  Sign out sample in the zooplankton laboratory  log book

w ith init ials and date (yymmdd).  Be sure it is labeled correctly and is scheduled

for processing.

2. Sieving:  Pour sample int o 110  µm sieve under the hood and rinse off  all formalin.

3. If  grasses and ot her detritus are in the sample, wash each piece of material in a

5 mm sieve which is suspended over the 110  µm sieve to retain t he organisms.

4. When excessive amounts of grasses are in the sample, f irst  follow  step 3, t hen

place the w ashed material into a large beaker of water (200 mls) and rinse.  Pour

the ret ained w ater w ith the organisms through t he 110  µm siev e.

5. Diluting sample:  Transfer plankton to the appropriately calibrated beaker for t he

size of the sample to be count ed.  Your superv isor w ill  work closely  w ith you at

fi rst  to get  the " feel"  of  the proper di lut ion volume to use.   A good rule of t humb

is to have a dilution volume/subsample volume combinat ion of  one hundred

organisms in a one or tw o ml subsample.  Common dilut ion volumes are 100 ,

200 , 400, 500,  100 0, and 2000 ml.

6. Taking subsamples:  Mix the sample thoroughly by  constant  aeration (blow ing

through a pipett e att ached to a plastic hose) and remove a 1 ml subsample

immediately w ith a Hensen-Stempel Pipett e.  Make sure no air bubbles or large

lumps of  det rit us are in the sample chamber.  Rinse t he pipette into a second

container.

7. Transfer to count ing chamber:  For the 1-ml sample, open the Hensen-Stempel

Pipette over the counting chamber; rinse any remaining organisms into chamber.

For 2, 5 or 10-ml samples, open Henson St emple Pipette over a very small beaker

(50 ml) and rinse organisms into it .
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8. Splitt ing samples:  Split samples w ith excessive amounts of zooplankton using the

Folsom Plankton Splitt er. This expedites sample processing w hile maintaining

reliable estimates of  abundance.  Place the split ter on a level surf ace and adjust

the legs to center the bubble in the leveling gauge.  Pour the sample into the

chamber and dilute until t he chamber is three-quarters full.  St ir the sample

thoroughly, gently t ilt t he drum, and carefully  pour the contents into the collect ion

trays.  Check that  the w ater levels in the tw o collect ion t rays are equal.  Rinse

the chamber aft er each use and pour w ash water int o collect ion t rays.  Next pour

the contents of one of  the collect ion trays (a one half  spli t ) back  int o the

chamber; pour the other half into a labeled beaker and repeat the process until t he

desired split is obtained.  The count mult iplied by the inverse of t he split is the

est imat ed number of  organism in t he sample.

9. Counting chamber:  Use the circular count ing chamber when processing w ith a

dissecting microscope.  This chamber eliminates the possibility  of count ing any

individual tw ice.

10. The count :  Use a hierarchial counting t echnique to obtain density est imates for

all taxa.   This procedure consist s of f irst count ing at least 60  individuals of t he

dominant species (e.g. Acartia t onsa) in a small subsample (1 or 2  ml),  follow ed

by 5- and 10-ml subsamples, from w hich all species that  had counts less than 60

in the prev ious subsample w ere count ed.  Use mechanical tallies to count  species

in a subsample.  Aft er the 10-ml subsample has been counted pour the entire

sample through an 8 50  micrometer sieve. Mesozooplankton t hat  were ret ained

in the 850  micrometer sieve that  were not  prev iously  ident if ied in the subsamples

and/or macrozooplankton were counted and identified.   Taxonomic references are

located in Appendix A.

11. Count data sheets:   Record all species counts on a laboratory count  data sheets

(Fig. 5).  Fill in all information completely.
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Figure 5 .  Zooplankt on monitoring laborat ory  count ing sheets
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12. Settle volumes:  Af ter an ent ire month has been processed and QC'd, place

zooplankton samples in the graduated Imhoff cones to determine the sett led

volume (ml/m3).

13. Archiv ing samples:  Retain all counted zooplankton samples for future reference

and archive according to project specif ications (five years for the DNR mesozoo-

plankt on project).

14. Relative abundance:  The relative abundance (#s/m3) of  each species is calcu-

lated w ith the follow ing formula:

Relative Abundance (#s/m3) =  A x

w here

A =  the number of individuals counted in the subsample

B =  dilution volume (ml)

C =  subsample volume (ml)

D =  volume of  water f ilt ered (m3)

2.2 QA/QC Procedures for Enumeration

1. Standard quality cont rol for laboratory processing of zooplankton samples con-

sists of recount ing at least 10%  of t he samples.  Recounts are selected at ran-

dom and processed by a different technician using t he original dilut ion volume.

2. After recounting, calculate the relative abundance (#s/m3).  Do the same for the

original sample.  Then calculate the percent  error  using the follow ing formula:

w here RA =  relative abundance (#s/m3).
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3. The sample passes if the error is 10% or less.

4. Compare the original list of  species w ith the QC list (Fig. 6) t o make cert ain t hat

the same species w ere found in the recount  and t hat  the count s w ithin species

are similar.  Add new  species found in QC t o original dat a sheet .

5. If  gross dif ferences exist , examine the species t o det ermine if  the species

identif ications are correct  and notify your supervisor.  Your supervisor w ill

determine if a problem wit h taxonomy exists and will schedule retraining of the

original technician if necessary.

6. When a sample fails QC, actions taken depend on the cont ract requirements.

Check w ith t he program manager for t he project specificat ions.  Possible cor-

rective actions are listed below:

! Recount anot her sample from the batch of  ten and if it  passes, stop and

replace original data of  failed QC wit h recounted data.  If it  doesn't ,

recount another randomly selected sample until a sample passes or all

samples are recounted.

! Recount  the QC sample a third t ime.   If  the tw o recount s agree,  delet e

the original count  data and use the data f rom the f irst recount .  Recount

the station replicate and if it  passes, stop.   If it  doesn't , follow  the

procedure outlined below .

! Recount all samples processed the day of t he original count  (assumes

technician had an " of f"  day).

7. Recounting samples affects t he project budget .  Be sure that t he program man-

ager provides specific QC guidelines w ith regards to t ime and is aware of t he

QC costs during the course of sample processing.
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Figure 6 .  Zooplankt on QC sheet
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2.3 Data Verification Procedures

1. Field and laborat ory  data sheets are coded and punched directly  from t he origi-

nals.

2. After punching, printouts are verified and corrected against the originals and re-

checked.

3. SAS verification:  A  SAS job is run on each new  data set which is designed to

check value ranges, valid species, stations, and dates, and various combinations

of  condit ions unique to each data set  (Appendix B).

4. Af ter SAS verif ication and subsequent correct ions, the SAS verif ication is run

again until no errors result.

5. Convert SAS data sets to ASCII f iles f or submissions t o the Liv ing Resources

program and annotate any changes to the program in the Maryland Chesapeake

Bay Program Mesozooplankton Taxonomic Data Dict ionary (Appendix C).
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APPENDIX C
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