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Procedure 14: 
Collection and sampling of zooplankton 
and opossum shrimp (Mysis relicta) in 
freshwater 
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1. Aim of procedure 

This procedure deals with the various phases in the collection and sampling of lower trophic levels in freshwater, 

i.e. zooplankton and the ice age opossum shrimp Mysis relicta (Mysis), carried out on behalf of the Norwegian 

Environmental Specimen Bank (ESB) for environmental contaminants. The procedure is adapted to epipelagic 

zooplankton (lower trophic level, e.g. copepods) and the ice age opossum shrimp Mysis. This is to provide a 

comprehensive collection of material from the pelagic food web in Lake Mjøsa, the largest lake in Norway. In 

addition, European smelt (Osmerus eperlanus), vendace (Coregonus albula) and brown trout (Salmo trutta) will be 

collected under the sampling program «Freshwater fish» for the Norwegian ESB. This procedure describes the 

individual phases of sampling in a way that allows it to be used as an independent and unambiguous guideline. It 

shall meet all requirements for reproducibility, quality and registration of data set for the sample material. 

 

The pelagic food web in Lake Mjøsa is well studied (Spikkeland et al., 2016; Sandlund et al., 2017; Fjeld et al., 2017 

and Jartun et al., 2020). At the lower trophic levels, there is a large biodiversity of zooplankton species, where 

some are primary consumers such as copepods, and some are omnivores such as Limnocalanus macrurus. The ice 

age opossum shrimp (Mysis) plays a crucial role in this food web as it feeds on zooplankton and that it is an 

important prey for E.smelt (Osmerus eperlanus). Together with brown trout, E.smelt is considered a top predator 

in e.g. Mjøsa. When the E.smelt exceeds a length of approx. 15 cm, it usually becomes cannibalistic, and will thus 

be found at a higher trophic level than smaller individuals. In addition, vendace (Coregonus albula) is important as 

it feeds on plankton. 

 

The number of grams (wet weight) of the various sample materials to be collected from the site is given in the 

relevant annual sampling programs but will range from 100-200 grams for both zooplankton and Mysis. 

Approximately 3-5 brown glasses at 30 mL, commonly used as storage within the Norwegian ESB. 

 

In this procedure, the term collection is used for the capture of zooplankton and Mysis, which ends up with a bulk 

material of whole individuals, dead or alive. The term sampling, on the other hand, is used for the selection and 

weighing of the material into suitable containers, such as the brown glass (30 mL). A simple (overview) 

determination of species composition must be carried out during sampling. Zooplankton samples will preferably 

consist of primary consumers such as copepods (e.g. Daphnia cristata). 

 

The current procedure is based on empirical experience from NIVA through the work with monitoring programs 

in freshwater the past 50 years.  

 

2. Field sampling 

2.1. Collection and sample handling 

The collection and sampling of zooplankton and Mysis shall ensure that the samples are not contaminated in any 

way by potential environmental contaminants during handling or damaged so that it is unsuitable as research 

material. 

 

The time of collection is decided according to an agreed program to reduce the effect of seasonal variations. Unless 

otherwise determined, the collection of zooplankton and Mysis shall take place in late summer or early autumn, 

with a preferred period between August-September. 

 

Collection is carried out with fine-mesh nets, preferably 200 µm (most relevant for zooplankton) or 500 µm (most 

relevant for Mysis). Zooplankton should be collected in the epipelagic layer (approx. 0-10 meters depth). Mysis 

tends to migrate vertically, and are often grouped in shoals at a depth of 50-80 meters during daylight, but migrates 
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to epilimnion after dark. Nets are towed at a speed of approx. 0.7 - 1.1 knots for approx. 45 minutes until enough 

material is collected. 

 

The zooplankton and Mysis will be killed on its own by cooling the samples as soon as possible after capture, e.g. 

by keeping the glass jars refrigerated with ice or ice packs (freezer elements). The use of anesthetics or chemical 

agents must be avoided at all cost due to the risk of contamination. 

 

During collection and subsequent sampling, the material must not come into contact with potentially 

contaminating surfaces or substances. Avoid any of the material ending up on the deck of a boat where it may be 

contaminated by unclean water. Disposable gloves (e.g. nitrile rubber) should be used if practical. The sampled 

material should be stored in burnt glass containers with aluminum foil under the lid. Other types of packaging 

must be avoided. 

 

Unless otherwise specified, approx. 5x25 grams of zooplankton and 5x25 grams of Mysis is to be collected from 

the site (i.e. Lake Mjøsa). The material collected from each net haul is transferred from the sieve cup (in the end of 

the net) to a glass container (pre-burned glass jars with aluminum foil beneath the lid). A magnifying glass can be 

used in situ for a simple species determination for zooplankton to make sure you have the correct species. If 

necessary, a small sub-sample must be brought to the laboratory on shore to determine the species composition 

before final storage. When the correct species composition has been confirmed, zooplankton and Mysis are each 

transferred to separate brown glasses (30 mL with black cork), approx. 25 grams in each glass. The glasses are 

then kept frozen until storage in the ESB. The sample glasses are labeled with pre-printed label stickers, which 

must be of a material that does not dissolve if it gets wet. Information about the sample material (metadata), such 

as the number of grams, species composition, coordinates of collection and date/time are noted with a pencil. The 

brown glasses must finally be sealed with Parafilm, sealing tape, before delivery to the ESB. 

 

Deviations from the procedure regarding collection are noted on a collection form and delivered to the ESB before 

it is uploaded to the table «Zooplankton / Mysis» in the database. 

 

2.2. Registration of field data 

After each collection and sampling, the collection form must be completed with location, time and method of 

collection, as well as the person responsible for the collection. Any deviations from the procedures must be noted 

here. 

 

The lake in which zooplankton and/or Mysis is collected must be stated with "Name" and "Water serial number" 

as they are defined in the Norwegian lake database from NVE. If names are missing from the NVE database, the 

names used in the national map M711 is noted. 

 

The coordinates for the location of collection must be stated, preferably as UTM / EUREF89 (Universal Transvers 

Mercator) zone 33N (epsg projection 32633), and/or in WGS84 (World Geodetic System 1984) in decimal degrees 

(Statens kartverk, 2009). The latter is the reference coordinate system used for the GPS system. 

 

2.3. Storage before shipping 

As soon as possible - and preferably no later than 4 hours after collection - the material should be cooled down 

or preferably frozen until shipment/delivery to the Norwegian ESB. Storage location and temperature conditions 

must be registered on the collection form. 
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3. Transport of sample 

3.1. Packing 

The sample material (zooplankton and Mysis) must be transported chilled or frozen within the brown jars (30 

mL) with aluminum foil under the lid. The packaging must ensure that the material is transported undamaged, 

refrigerated and without coming into contact with potentially contaminating surfaces or substances. Direct 

delivery to the ESB in Oslo is preferred. Packages sent by delivery (mail, shipping etc.) must be kept refrigerated 

and clearly marked with the sender's name and address, and shipped to (address) “Miljøprøvebanken, NIVA, 

Gaustadalléen 21, 0349 Oslo” and a contact person here. The package must be marked as containing biological 

material and must be kept refrigerated. 

 

3.2. Shipping 

If the material cannot be kept frozen, it must be transported to the ESB as soon as possible, e.g. with an "overnight 

express" shipment. Prior to transport, a contact person at the Norwegian ESB must be informed of the time of 

delivery so that the consignment can be received in a responsible manner. If the mail system or a shipping 

company is used, the package must be sent with a tracking number. Deviations from the transport routines or 

damage to the consignment on arrival are noted on the collection form that accompanies the package and noted 

in the table «Zooplankton / Mysis» in the database. 

 

4. Sampling within the lab 

If a simple species composition for zooplankton has been carried out immediately after field collection, there is no 

need to open the brown glass jars (30 mL) before storage in the ESB freezer. The samples will be registered by one 

of the ESB employees. 

 

4.1. Equipment and cleaning procedures 

Cleaning of glass jars prior to collecting zooplankton and Mysis is important. The test tubes must be new and all 

organic residues (e.g. from dust) must be burned by heating the glass for 2 hours at 500 ° C. The glasses are then 

sealed with annealed aluminum foil beneath the lid.  

 

IMPORTANT: The use of common personal care products must be avoided 24 hours prior to collection and 

sampling. Exceptions: pre-approved products from the “NEUTRAL” series (soaps, lotions free of known 

contaminants). 

 

Weight of collected material and gross weight of the glass jars with lid and Aluminum-seal must be registered. Any 

weight loss due to drying during the freezing period can thereby be calculated. All sampling glasses must finally 

be given an outer seal with Parafilm ™ that covers the lid and glass. 

 

 

5. Registration of data, labeling and freezing samples 

Any data noted on the collection form are transferred to the database. Each sample (approx. 25 g) is given a unique 

identification number (e.g. zooplankton_ID) which is assigned a unique sample number (P_ID). The database also 

contains unambiguous information about which shelf, section and specific box in which the sample is placed within 

the ESB freezer room. 
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The glass jars must be labeled (frost-proof) affixed with a unique sample number. After then  glass jars have been 

sealed and placed in a storage box, they are frozen at -25 ° C in the freezing facility at the Norwegian ESB 

(“Miljøprøvebanken”). 
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Fangstskjema, ferskvannsfisk 

Skjemaet skal følge materialet fra det blir fanget og til den leveres til Miljøprøvebanken (MPB). Opplysninger om 

fangst, oppbevaring og transport registreres på skjemaet. Skjemaet skal følge forsendelsen. Mottaker ved MPB skal 

kvittere på skjemaet og registrere forsendelsens tilstand ved ankomst. Eventuelle tilleggsopplysninger noteres på 

baksiden av skjemaet. Skjemaet arkiveres i miljøprøvebanken. 

 

Fangstopplysninger  

Lokalitet, navn:  
 

Lokalitet, type og NVE nr ☐ Innsjø  ☐ Bekk/elv  NVE løpenr:  

Lokalitet, koordinater 

UTM sone 33(EUREF89) eller 

desimalgrader (WGS84) 
☐ UTM ☐ Grader  

N: 

Ø:  

Fangstdato:  Antall gram: Artssammensetning:  

Fangstmetode: 

 

Tid og temp. før materialet ble brakt til oppbevaringssted: 

Tid, timer: Ble materialet lagt på is eller nedkjølt etter fangst :  

Prøvetaker i felt: 
Navn, adresse, mm. 

 

Innpakningsmetode: 
☐ Glass, brunt (30 mL)  ☐ Annen type glass 

 Annet:  

Oppbevaring før 

forsendelse: 
Temp. °C: Oppbevaringssted:  

  

Foresendelse til MPB  

Sendt dato:  Transportmetode:  

Ansvarlig for forsendelse: 

Navn, adresse mm.  

Mottatt dato:  Mottaker ved MPB, navn:  

Temp. på prøver ved 

mottak: 
☐ Nedkjølt på is ☐ Frossen Annet:  

Var forsendelsen uskadet? 
☐ Ja         Kommentar: 

☐ Nei   
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