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This guide will  
help community 
groups, schools  

and whānau  
to locate and 
record īnanga 

(whitebait)
spawning sites.
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About this guide
In recent years there has been an increasing focus on the recovery of whitebait species and 
sustainability of whitebait fisheries in Aotearoa New Zealand. At the same time, kaitiaki and 
rivercare groups have established many on-the-ground initiatives to help address these needs 
through monitoring, education and restoration. This guide has been funded by the Department of 
Conservation (DOC) Community Fund to support these collective efforts with a focus on community 
efforts and volunteers. It complements the original guide prepared by Charlie Mitchell and Tony 
Eldon over 30 years ago1 and includes some new information on where spawning sites are likely 
to be found in a variety of waterway types. The guide describes a core set of field surveys that are 
useful for finding spawning sites and step-by-step instructions for making measurements in the 
field. Part 3 discusses options for storing and sharing spawning site information which is becoming 
increasingly important (and useful!) for identifying sites for protection. This section includes 
instructions for the Whitebait Watch project on iNaturalist which provides a database and data  
entry functions that are easy to use.

All of the methods are relatively simple and are well suited to being done by community groups  
with a similar level of accuracy to that of professional scientists. They are also suitable for a wide 
range of survey formats including educational field trips, baseline surveys and regular monitoring  
in local waterways. The core set of measurements can also be used as a component of more  
detailed surveys.

This project has progressed in tandem with a more detailed set of guidelines for a technical science 
audience to support more complex measurements. Future updates to both sets of guidelines will  
be available through the DOC website.

1 Mitchell, C. P., & Eldon, G. A. (1991). How to locate and protect whitebait spawning grounds. 
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Part 1:  
Planning a survey



Īnanga spawning 
sites can be found 
over wide areas in 

some rivers or very 
specific places  

in others. 



FORMATS FOR SPAWNING SURVEYS
There are lots of different formats for doing īnanga spawning surveys. 

Depending on the goal and format of your survey, you may be interested in: 

  finding just one spawning site (e.g., for an educational programme), 

  monitoring a previous known spawning location (e.g., to see if it is still being used), 

  or finding all of the spawning sites after a spawning event (e.g., to identify areas that  
  might require protection or restoration).

Getting Started
To get started it’s a good idea to check for previous records of spawning sites in your local area. It 
is also important to engage with local iwi/hapū who are likely to be interested in your survey plans 
and may have local knowledge on the site. You can also contact local scientists and researchers who 
may have been involved in previous spawning surveys or have information on features such as salinity 
characteristics, plant species and habitats. They may also be interested in helping out!

PHOTO 1 
Kōkopu School students and staff celebrating following a Whitebait Connection field trip in their local waterway. 

 Lorna Doogan - Whitebait Connection.
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TIDAL RIVERS
Tidal rivers have estuarine (partly salty) conditions at the river mouth. The size of the 
spawning zone varies greatly from just a short section of river in some cases to several 
kilometres in others. The patterns are related to the tide and can be used to narrow 
down the search area for spawning site surveys.

Spawning zone
The size of the spawning zone is influenced by the gradient of the river in the tidally- 
influence section.

The two extremes are shown in Diagram 1.

  In flatter landscapes the tidal section can run many kilometres inland and īnanga spawning   
  sites may be spread out across several kilometres of wetland or riverbank.

  In steeper waterways the spawning zone is small and may be confined to just a short section  
  of the channel where conditions are just right!

If you are just looking for a single site (e.g., for a school project or monitoring experiment) then  
target some convenient areas within this larger area such as the safest access points. If you are 
planning a comprehensive spawning survey you should aim to cover all of the īnanga spawning zone 
as described in more detail below. Beware of areas that are more difficult or hazardous to access – 
even though they will be ideally surveyed if your goal is to find all of the spawning sites!

Spawning zone indicators
Some useful indicators of the size and location of the spawning zone have been identified for tidal 
rivers. The methods in Section 2 will help you locate these indicators in the field

  Upstream limit – located close to the salt water limit on spring high tides.  

  Downstream limit – located close to where the vegetation changes to saltmarsh plants.

These locations can be found using two recommended ‘reconnaissance’ surveys which can be done 
prior to the spawning season. They can be repeated if conditions change but generally only need 
to be done once as part of getting to know your survey area before deciding where to look for 
spawning sites. Also check with other groups and researchers for any existing information,  
guidance or field assistance they may be able to provide.

  Salt water limit survey – uses hand-held meters to  
  measure salinity conditions on a spring high tide

  Saltmarsh limit survey – uses a downstream hikoi  
  (site walkover) to look at vegetation types

SEE FIELD METHODS ON PG 16

SEE FIELD METHODS ON PG 18

10 A community guide to finding īnanga spawning sites 



DIAGRAM 1 
Location and size of the īnanga spawning zone in tidal rivers.  
The length of the spawning zone is influenced by the gradient  
of the river. A. low gradient river, B. high gradient river. 

Download this diagram as a pdf here
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MAP 1: Īnanga spawning sites in the Ōtākaro / Avon River in  
2015. Darker reds and bigger circles are bigger spawning sites.

Example in action 
Map 1 shows an example from the Ōtakāro Avon River which is a low-gradient tidal river in Ōtautahi 
Christchurch. Over several years the upstream spawning limit was always near the upstream salt water 
limit, even though there was good spawning habitat further upstream. The downstream limit coincided 
with the transition to saltmarsh vegetation where the water is quite salty on spring high tides and 
fresher at other times. In this area grasses and herbs give way to saltmarsh plants on the waterway 
margins. Large spawning sites were found throughout the spawning zone including near both the 
upstream and downstream limits.

Using salt water limit and vegetation observations identify  
the spawning zone
Downstream end of the search area 
  location = where the vegetation changes to dominant saltmarsh species that are less suitable  
  for spawning.

Upstream end of the search area 
  location =  a short distance (e.g., 100-300 m) upstream of the salt water limit, or a little more  
  if you are unsure of the true limit such as in very low gradient waterways.     
 
If you find spawning sites upstream of the expected salt water limit when doing the  egg search,  
continue searching at least 50 m further upstream from each site to help ensure you have found  
them all!

For a comprehensive spawning survey aim to cover all of the īnanga spawning zone identified as above.
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NON-TIDAL RIVERS
Non-tidal rivers are common on gravel beach coastlines where the rivermouths often 
form non-tidal lagoons known as hapua. They can also include steep ‘beach creeks’  
that are numerous in areas of higher rainfall and can attract migrating whitebait.

Spawning is triggered by rain events in these situations. There is currently very limited information 
on where in the catchment these spawning events may be found but there is clear evidence for 
downstream migrations in studies to date. This results in the spawning zone being located down 
near the rivermouth similar to tidal rivers. It often starts in the lowest stretch of river with suitable 
vegetation on the margins and can continue several hundred metres upstream.

Compared to tidal rivermouths it is a little more difficult to decide how far ‘up the bank’ spawning 
sites might be found because this depends on water levels during the fresh (or flood!) that triggered 
the spawning event. Keeping an eye on the river levels during the spawning season is the best way to 
decide when and where to organise a spawning site survey in this river type.

Īnanga populations can also be land-locked and overseas studies have shown a variety of spawning 
behaviours on these situations including within-lake spawning and short migrations to spawning 
grounds in connected side streams. Īnanga spawning has also been found on the margins of brackish 
lakes in response to lake-level change caused by windstorms or tidal lift effects. These environments 
are likely to be some of the most complex and challenging for reliably finding spawning sites!

PHOTO 2 
A spawning site (orange flags) in Harnetts Creek. This is one of several non-tidal waterways near Kaikōura that were 
surveyed in 2019. Īnanga spawning sites were generally found in the first slow-flowing section where there is suitable 
riparian vegetation upstream of the rivermouth. This river type also common elsewhere where the stream gradient is 
steep where it meets the coast. On gravel beach systems these stream and larger rivers often form non-tidal lagoons 
(known as hāpua) at the rivermouth.  

SPAWNING SITE
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Part 2: Field methods



The survey  
methods in this 

section are suitable 
for community 
groups and can  

help to find 
spawning sites.



SALT WATER LIMIT SURVEY

Overview
The goal of the survey is to find out how far 
upstream the saltwater might go, so it is best to do 
the survey on a big spring high tide when the river 
flows are low. If the river flow happens to be high, 
this will have the effect of pushing the salt water 
limit further downstream - even on big spring tide. 

For this survey we will use a hand-held salinity 
meter to measure salinity at the convenient 
locations such as where a deep spot can be 
accessed from the riverbank, or from bridges and 
other structures. You can also do the same survey 
using kayaks or a small boat to access  
the waterway.

Because salt water is heavier than freshwater it  
will sit on the bottom and often forms a distinct 
layer of saltier water in some (but not all)  
waterways. Either way, we are most interested in 
measuring salinity at the bottom when locating  
the upstream limit.

In general, you only have to do this type of salinity 
survey once - unless the river changes course from 
a big flood event in which case it might be worth 
repeating it to see if there are major differences! 

It is also a good idea to see if someone has  
already done this type of survey recently. Contact 
local scientists through councils, universities  
and the Department of Conservation (DOC) to  
discover other information about salinity  
conditions and other aspects of your site.

Step 1
Your goal is to capture the upstream end of the  
salt water influence at the ‘top of the tide’, which  
is the time at which the water level peaks and  
starts dropping. Ideally you will be close to the 
upstream limit of salt water at this time so you can 
directly measure where it got to. However, this is 
quite hard to do in practice unless you already  
know the river quite well, so it is a good idea to  
plan for two field visits to help zoom in on the  
limit – especially in bigger waterways . On the  
first survey, try to get a feel for how far upstream  
the salt water might go. On the second one, zoom 
in on this area and try to refine your estimate of  
the limit. 

DEFINITION OF THE SALT  
WATER ‘LIMIT’
In some waterways you will not get a 
0.0 reading on the meter because of the 
background water chemistry. To check  
this, take a few salinity measurements  
well upstream of any tidal influence. For  
example, the background level in the  
Ōtākaro / Avon River is typically 0.1 ppt,  
so a reading of 0.2 ppt would signify that  
you are very close to the salt water limit!

Be aware that it is hard to know if your  
‘top of the tide’ measurements happened  
to coincide with the exact location of the  
salt water limit on that particular tide. In  
many cases this will mean that the true 
limit could be a little further upstream than 
indicated by your measurements.

“ Finding the salt 
water limit can 
help to define the 
upstream extent of the 
spawning zone in tidal 
waterways.  ”

PHOTO 3
Using a handheld salinity meter to measure salinity.
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Step 2
To plan for a field survey, download a map of 
your stream or river and note the location of any 
known īnanga spawning sites. Check the tide 
charts (see www.linz.govt.nz/products-services/
tides-and-tidal-streams) and aim for a big spring 
high tide when river levels are low. Arrive on the  
incoming tide and allow enough time to follow 
the tide upstream. Your starting point will be  
downstream of the salt water limit, but ideally  
not too far downstream!

Use the hand-held meter to measure salinity at 
regular intervals by lowering the probe to the 
bottom targeting deep spots such as pools. 
A long stick can help to lower the probe past 
obstacles such as vegetation. If you find relatively 
salty water (e.g. salinity >5ppt), race upstream 
to find the area where salinity values are lower. 
Having two or more observers with salinity 
meters can help this process, otherwise  
move fast!

Record the time and salinity value at each 
measurement point. 

Step 3
Complete your field visit by walking downstream 
from the salt water limit noting aspects such as: 
the height of the spring high tide on the river 
banks, and location of access points and any 
potential safety issues for doing an egg search.

  There is often a delay in the timing of   
  the peak tide versus the time shown   
  on tide charts, especially in flat  
  landscapes (e.g. estuaries) where tidal   
  water may travel a long way inland on  
  the incoming tide. Ask around for 
  local knowledge and/or plan a short site 
  visit before your salinity monitoring  
  day to help judge these aspects.

  In many rivers the incoming tide will  
  cause the river flow to reverse its flow.   

  There is often a section of the river  
  that is completely fresh water but also  
  reverses  its flow due to ‘back up’ effects  
  of the incoming tide further downstream. 

  The incoming tide will often pulse back  
  and forth. Look out for rapid salinity  
  changes on these tidal pushes. Taking   
  measurements on several pushes will  
  help to ensure you have captured the  
  peak value at the ‘top of the tide’.

FACTORS THAT INFLUENCE  
SALINITY
Wider environment
  River flows

  Tidal height

  Coastal currents

  Wind and swell

  Atmospheric pressure

  Antecedent effects (from previous   
  combinations of the above)

Closer to monitoring site

  Height of the monitoring site above  
  sea level

  Presence of downstream barriers  
  that may prevent the progression  
  of salt water upstream

  Degree of mixing / stratification  
  of the water column

  Water depth where you take  
  the measurement 

  Distance inland, which influences   
  propagation of the tide and lag times  
  from the coast

  Timing of your measurement in  
  relation to all of the above

Tips for salinity surveys 
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PHOTO 4
Sea rush (Juncus kraussii) can be seen in the foreground in front of a saltmarsh herbfield with extensive stands of oioi 
(Apodasmia similis) behind. Larger greyish shrubs in the distance are saltmarsh ribbonwood (Plagianthus divaricatus).

SALTMARSH LIMIT SURVEY
Large and productive spawning sites may be found a long way downstream of the salt 
water limit (as shown in Map 1), and the water can be quite salty here on the top of the 
tide. The vegetation type is the best indicator of ‘how far’ downstream to search for 
spawning sites. This section describes a simple survey that will help you decide.

What to look for
The transition zone is characterised by a change to dominant saltmarsh plants like oioi, sea rush  
and saltmarsh ribbonwood. It can be observed by completing a walk-over of your study area in which 
you’ll mainly be looking at plants! In pastoral catchments the saltmarsh vegetation often begins 
with  a few patches mixed in with pasture grasses on the river banks, as seen when working your way 
downstream. In forested catchments it will often begin where there is sufficient light for the lower-
growing saltmarsh plants to thrive and this often coincides with the beginning of a lagoon system 
where the waterway becomes less confined.

The transition zone can be quite abrupt in many rivers, but more gradual in others. A common 
situation involves clumps of grasses such as tall fescue mixed in with the saltmarsh species. In these 
cases it is worth searching the grassy areas for spawning sites until they peter out. Tricky situations 
include around the mouths of small creek in the saltmarsh zone. If these have a baseflow they may 
have their own small spawning zones that are worth a search. 

A note on oioi 
(Apodasmia similis)

Oioi is a characteristic plant of the saltmarsh transition zone. Spawning sites 
are generally not found in pure stands of oioi but can be found in oioi when 
it is mixed in with grasses such as tall fescue or sprawling mats of creeping bent.
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SEARCHING FOR EGGS 
In this section we will cover when and where 
to look for spawning sites by searching for 
eggs after spawning events.

Īnanga eggs are around 1 mm in diameter and 
look like small pearls. But don’t worry about the 
small size as you’ll normally find clumps of eggs 
that are easy to see! Tricky situations include 
where there is mud in the vegetation which can 
cover the eggs and vegetation.

You may also find other eggs in the same place 
on the riverbank, and often these are slug eggs. 
These ‘other eggs’ come in many shapes and 
sizes, but they are slightly bigger than īnanga 
eggs (usually around 2 mm in diameter or larger). 

A few
eggs

PHOTO 6 & 7  Īnanga eggs can be found in small clumps (left) or large masses within river  
bank vegetation (right).

Another tell-tale sign is that īnanga (and other 
fish eggs) will develop eyes. For īnanga this 
takes around 7-10 days from when the eggs 
were laid. If in doubt come back a few days  
later and check for the development of eyes!

Get a closer look at those eggs by using one  
of the following tricks:

  These days many smart phones have  
  great zoom lenses. Try taking photos  
  of eggs with the best lens you have then  
  ‘zooming in’ even further on the screen  
  to look for signs of eyes.

  You can also place a take a small magnifier  
  such as a 10X loupe over the lens and  
  take a photo through that ... works great!

LOOKING FOR FISH
Consider some ‘fish spotting’ to get a feel of 
numbers and fish sizes in your waterway. If you 
go looking on the top of the spring high tide you 
might even spot a spawning event! This same idea 
was used in early pioneering work to track down 
the location of spawning sites and observations 
of downstream fish migrations helped to establish 
that spawning must occur near the rivermouths. 
Keep an eye out for shoals of large īnanga in 
the shallows (and if you listen they can be quite 
noisy too). Many of these observations will not 
be actual spawning events because īnanga like to 
‘check out’ the bank vegetation before selecting 
a suitable spawning site. Patches of milky water 
coming out of the bankside vegetation are a sure 
sign of actual spawning. If you see this, come  
back on a lower tide to look for the eggs!

PHOTO 5  Looking for adult īnanga can provide 
clues on the timing and potential locations of 
spawning. 

Lots 
of 

eggs!
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When to do the survey?
Time of the year

Although īnanga spawning has been recorded in all months of the year, the period of most 
spawning activity is generally in the late summer months (February to May). There appears to be a 
trend towards later spawning in the north (e.g., in June) and large spawning events have also been 
recorded at other times. Deciding which months to survey is therefore an interesting topic to explore. 
If you have limited time and resources aim for the peak summer period but consider the potential for 
spawning at other times!

Time of the month

In tidal waterways īnanga spawning is triggered by spring high tides and occasionally by flood events. 
The strategy for the egg search is to wait until a few days after the highest spring tide of the month 
to be sure that the spawning event has actually happened. The eggs take 3-4 weeks to develop, and 
the mature eggs hatch out when they become covered in water again, which usually happens during 
the next spring high tide period. This means that there is only a limited period of time in which the 
eggs can be found before they hatch out and are gone! As a general rule, aim to do the egg search 
between 5 and 15 days after the biggest spring high tide of the month. 

We have two spring tides (full moon and new moon) following the lunar cycle every month, but in 
some parts of the country e.g. Canterbury one of the spring tides (per month) is much bigger than 
the other, but in other parts of the country (e.g. the West Coast) they are of a similar size. In general, 
īnanga will spawn on the biggest spring tide. For non-tidal waterways see advice on page 10.

Timing on the day

On the day of the survey try to start the survey close to (or before) the time of low tide. This will give 
you more ‘room to move’ on the riverbank. Starting on the outgoing tide is a good idea if you have a 
large survey area to cover as this will give you more time.

Vegetation types

Most īnanga spawning sites have been found on open grassy riverbanks where the plant species 
are often introduced pasture grasses. Some of the plants commonly found at spawning sites include 
grasses such as tall fescue, creep bent and yorkshire fog, and herbs such as buttercup and monkey 
musk. Of course īnanga will also spawn in native vegetation types and they are often mixed with 
introduced pasture grasses and herbs. Favourable native plants include rushes, sedges and toe toe. 
These are all upright plants and the eggs are often located in the bottom of the clump close to  
the ground. Spawning sites can also been recorded in stands of larger plants such as harakeke  
and raupō, and also in sprawling mat-forming plants such as wandering willie (Tradescantia) which  
is a weed. 

Records to date suggest that canopy cover (i.e., shade) is needed at ground level to create 
favourable conditions for egg survival, and this is most often provided by dense vegetation close 
to the ground. Spawning sites are very seldom found in sparse open vegetation because the eggs 
are easily damaged by UV light or drying out and will quickly perish if laid in areas. This is a key 
reason why it is important to find and protect spawning sites to ensure that favourable conditions are 
available at spawning time! 
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PHOTO 8 
Īnanga spawning sites are often a horizontal band of 
eggs close to the maximum level of the spring high 
tide (red line). Identifying this level on the bank face 
is a key skill for finding sites!

WHERE TO LOOK ON THE 
RIVER BANK?
The area to search is a horizontal band on the 
river bank, and most īnanga spawning sites are 
found close to the peak water level on spring 
high tides. This means it’s important to ‘get 
your eye in’ and search at the correct height 
on the river bank. 

Vertical Position 
The correct vertical position can vary  
depending on the size of the tide and the  
river flows at the time of the spawning event –  
which is why it is a good idea to have visited  
the survey area to scope it out on a previous 
spring high tide. This helps with doing the 
egg search later on. You can also place some 
markers at the position of the peak water level 
or take photos of the search area too help 
record this vertical position.

Effect of Bank Slope

The slope of the bank can also vary a lot  
between rivers. Spawning sites can be on  
flat area or ledges, but also on steeper bank 
faces. Shallow gradient banks are generally 
more work because there is more area to 
cover. Look out for flat areas near the high tide 
line as these can sometimes be the location of 
large spawning sites!

“ In tidal waterways, 
īnanga spawn on 
spring high tides. ” 

PHOTO 9 
Example of a spawning site at the Mahitahi River on a steep bank. The top of the egg band is very close to the peak  
water level on the previous spring high tide. 
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EGG SEARCH PROCEDURE

Step 1
Organise the survey team, by starting at one end of your search area and spreading out about 5 m 
apart along the bank. The general strategy is for each searcher to look for eggs in a 5 m section of  
the river bank. Each person makes 3 quick searches in their section, and then ‘leap-frogs’ past each 
other as the team works its way through the search area to the other end.

Step 2
When looking for eggs you will be making a vertical ‘transect’ drop the riverbank that spans the 
estimated position of high water, aiming to cover about one vertical metre above and below this  
line. Make sure you continue upwards until you are sure you have passed the water level at the  
‘top of the tide’ as spawning sites can sometimes be a little higher than you might have guessed. 

Step 3
To complete each search, open up the vegetation down to ground level along your transect line, 
looking for eggs on the stems or root mats of the plants. The easiest format for doing 3 transects  
within each 5m section is to choose a random position for your first transect, and then do one more 
either side.  

  when doing an egg search it is a good idea to kneel down to look after your back! It is easier  
  to stand at the bottom of the bank and search above you (instead of bending down from the   
  top) if possible at your site. 
  waders can help on steep banks where you will be standing in water at the bottom.

    

Tips for egg searches 
  Judging the level of the spring high tide is difficult unless the peak water height is directly   
  observed on the ‘top of the tide’. This creates a good reason to visit the study site on a spring  
  high tide! Place some markers and/or take some photos of where the water gets to. Spawning  
  sites are often found high on the riverbanks near the very top of the tidal range. 

DIAGRAM 2
Effect of bank slope on 
the size the potential 
spawning zone on a 
riverbank. A gentle 
bank slope at the posi-
tion of the water level 
that triggered spawn-
ing (e.g., spring high 
tide mark) will require 
more work to survey. In 
all cases the top of the 
egg band is most likely 
to be close to the peak 
water level.
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Part 3:  
Measuring & recording 

spawning sites



In this section  
we cover how  

to measure-up  
and record a 

spawning site. 



MEASURING UP A SPAWNING SITE
In this section our focus is the location and size of īnanga spawning sites. These are  
very useful measures for protecting spawning sites because they capture just how  
much ground is needed and where.

It is also possible to estimate the total number of eggs at a spawning site, but this is a more 
advanced skill that is not covered in this community guide. If you are interested in this aspect it 
is important to do some training to ensure that egg number estimates are comparable between 
observers and sites. There is more detailed technical guidance available on the Department of 
Conservation website. 

Options for recording in the field
It is worth considering how you will be recording your observations and there are several options 
available.  This Community Guide is designed to be used with the Whitebait Watch project which 
provides a convenient place to record and store your findings.

It is set up on the iNaturalist platform which provides a data entry form that can be used on either 
desktop PCs or mobile devices.

One option for field recording involves using the iNaturalist mobile App to ‘record as you go’. It 
works both online and offline and makes it easy to record a core set of recommended measurements 
(as detailed below). It also has some nice features for field use such as the ability to record 
coordinates directly and attach photos of the site using your tablet or phone. Alternatively you can 
take a field sheet or notebook to record the measurements on paper and upload them later using a 
desktop PC. 

Using either a PC or the mobile App you can attach one or more photos from your phone, computer 
or from online photo albums. The mobile App will  record the coordinates of spawning sites in the 
field (or you can use a handheld GPS and enter them later) and the data entry screen allows you to 
visualise and adjust the coordinates to the correct location on the riverbank if needed.

PHOTO 10 Taking measurements at a small spawning site in Steam Wharf Stream.
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GPS Coordinates
Record coordinates for the centre of your 
spawning site using the iNaturalist App or 
any other hand-held GPS or mobile GPS App. 
Remember to first decide on the boundaries of 
each spawning ‘site’ which can be tricky where  
the eggs are patchy on the ground.

Length of site
The length refers to the dimension along the 
riverbank, or otherwise the longest dimension if  
there is no apparent channel present. Measure 
the length with a ruler or measuring tape to the 
nearest 1 cm.

Area of the site
In simple term the area of a spawning site is the 
length x width, and the standard unit is m2. 
To calculate the width of a site you need to take 
several measurements and then calculate 
the average width. Follow these steps: each 
width measurement is the distance between the 
uppermost and lowermost eggs in the egg patch 
measured perpendicular to the bank to the  
nearest 1 cm. 

It is a good idea to place coloured flag or marker 
sticks at these positions to assist this measurement 
and they can stay in place for the photographs 
later on! Take a width measurement at each of 
the search transects falling within the spawning 
site. For small sites take a minimum of three width 
measurements. For bigger or irregular shaped 
sites take more measurements (every few metres 
or so) up to a maximum of 10. If any of these 
transects have no eggs (as occurs in patchy sites) 
record a zero for that width.

Calculate the average of all your width 
measurements (including any zeros). This is  
the number to record! 

Conditions at the site
For each spawning site it is also a good idea 
to record characteristics such as the vegetation 
the eggs were laid in and any potential threats. 
Whitebait Watch asks you to select from a short 
list of categories and you can make additional 
notes in the comments field.

DEFINING A ‘SPAWNING SITE’
A spawning ‘site’ can be thought of as 
a continuous or semi-continuous patch 
of eggs. Once you’ve found some eggs, 
the first thing to do is work out where 
the patch starts and finishes along the 
riverbank by doing more searches every 
few metres until no more eggs are found.

If it happens to be a patchy site then you 
have a decision to make. 

You can either: 
  lump together all of the patches to  
  record one big site, or

  measure each patch of eggs   
  separately as individual sites.

Either way works just fine. You’ll usually 
identify two or more individual sites if there 
is are clear gaps (with no eggs) for more 
than 1 m along the river bank, but it is a 
big site (e.g., 30 m long) you may decide 
that it’s more sensible to just call it a big 
one and move on! Once you’ve decided 
on the start and end points of the site it’s 
time to measure-up. 

“ The measurements 
covered here are 
fully compatible with 
those of professional 
scientists.  ”

PHOTO 11  Whitebait Connection coordinators 
Jude Heath and Soozee McIntyre assess spawning 
habitat on the Mahurangi River, Auckland.  

 Te Kawa Robb - Whitebait Connection.
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PHOTO 12  NorthTec Environmental Sciences 
student Greer Morgan (front) and Whitebait 
Connection Bream Bay Catchment Coordinator 
Nicholas Naymsith (back) during a spawning 
survey at the Ruakaka River.  

 Kim Jones - Whitebait Connection.

PHOTO 13  Marking out a spawning site in a 
tributary of the Punakaiki River. The flags are 
placed at the top and bottom of the egg band. 

Site photographs
Now it’s time to take some photos of your 
site. Coloured flags or sticks placed around 
the outline of the patch create a great visual 
representation that can really help how the 
area involved. Note that for sites in tall grasses 
you will need tall flags or marker sticks! Take 
photographs of your site from several angles  
to capture it’s dimensions and surroundings. 

All of the photos can be uploaded and 
displayed alongside the spawning site 
measurements recorded in Whitebait Watch. 
iNaturalist also supports video and sound files 
should you wish to make observations using 
other media types!

Setting up a Photopoint
If planning for repeat surveys it is useful  
to set up some photopoints. Compared  
to photos of an individual spawning site,  
a photopoint will be zoomed out to cover  
a longer section of the river bank (e.g.,  
to follow changes over time).

These tips might help:

  look for vantage points and other  
  landmarks that make convenient   
  locations for photopoints. 

  record the tripod height, direction   
  and lens settings used for each    
  photopoint to help you take the  
  same scene next time! 

Looking after your spawning site!
When making your measurements try to minimise potential damage to the vegetation and eggs. 

  Eggs are easily damaged by UV light (i.e., direct sun) and also by drying  
  out, so be sure to cover over the vegetation after each measurement is done. 

  If possible, stand to one side (ideally downhill) of the spawning site when taking   
  measurements. This helps to minimise trampling effects.

  Also consider shading the eggs  as you measure them on bright sunny  days (you can  
  use your own shadow, someone else’s, or an umbrella for this!!). 
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USING THE WHITEBAIT WATCH PROJECT ON INATURALIST
The Whitebait Watch project on iNaturalist offers a convenient and secure place to store  
and share your records online. This community database has several advantages over  
storing them in a home computer (or on paper!).

 These include:

  the records are openly accessible - so   
  any of your group members can enter   
  them and view them from any computer  
  or smartphone at any time.

  there are several easy options for   
  uploading your observations - either in   
  the field on a mobile App, or back at 
  home on a desktop PC. For both options 
  there is a pre-formatted recording sheet 
  that you fill out. 

  for each observation you can upload 
  several photos and/or videos (and even 
  sound files). This is very convenient as it  
  keeps all of the observations about that  

  site in one place. Each observation gets  
  its own page that displays all of its details  
  - including what, when, where, a map of  
  the location, any photos uploaded, and   
  your measurements of the site.

  the records are permanently backed   
  up and you can download your records   
  into a spreadsheet at any time.

  can share your records and interact   
  with other people’s records - which helps  
  promote a better understanding of    
  īnanga spawning sites. You can also  
  keep your records private if you wish.

SCREENSHOT 1   
Whitebait Watch project homepage on iNaturalist 
www.inaturalist.org/projects/whitebait-watch
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Getting started with iNaturalist
iNaturalist is a global database for community and citizen science. It supports customised data 
collection projects such as Whitebait Watch using functions designed and created right here in 
Aotearoa New Zealand! It also provides an impressive range of communication options between 
members of projects such as Whitebait Watch. You can check records from other parts of the country, 
compare your findings to those from other groups and make contact with others involved in similar 
project all using the functions built into iNaturalist.

Add Observations to This Project

Privacy options
iNaturalist has excellent privacy functions including the ability to store your records privately (e.g., to 
protect sensitive environments or information).  These functions are set in iNaturalist when you first 
join the Whitebait Watch project. Observations set to ‘private’ will not show on the public map but 
you can still view and download them after logging in. 

The direct link to Whitebait Watch is here: www.inaturalist.org/projects/whitebait-watch

Look for the ‘More Fields’ panel at the bottom of the Add Observations page. This allows you to 
add extra fields to the data entry form to capture information on anything else of interest.

DATA FIELDS
The data collection form asks for the  
following information:

Survey location

  catchment
  sub-catchment
  description of survey area
  river bank side
  length of riverbank surveyed

Spawning site observations

  spawning site length
  spawning site area
  number of eggs (optional field)
  habitat type

Fish observations 

  survey method
  number of fish
  spawning fish observed?

Other

  threats observed
  general comments

Recording your  
observations
To record your observations, first sign in to 
iNaturalist and then go to the Whitebait 
Watch project. 

The first time you do this join the Whitebait 
Watch project by clicking the small ‘Join this 
project’ link at the top right (you only need 
to do this once). From then on a blue button 
called ‘Add Observations to this Project’ 
becomes visible on the Whitebait Watch 
home page.

Clicking the ‘Add Observations to this 
Project’ button opens the data entry screen. 
Scroll down the page filling in each section 
then hit ‘Save’ to finish.

Add your own data fields!

You can use the Whitebait Watch project to 
record a core set of observations and add your 
own custom data fields as well.
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Data collection form
The data collection form is available in both a paper version and an electronic version (i.e., on the  
iNat mobile App). Choose the one that best suits your field survey plans! 

The data collection form allows you to record observations of either eggs or fish of any of the five 
whitebait species. For egg searches, add a new observation for each spawning site you find. For fish 
observations, add a new observation for each location where the fish were seen. This data entry  
screen looks similar when using the mobile App instead of a PC. It appears as a pop-up when you  
add an observation to the project. If you prefer to use a paper field sheet there is also a template 
available that matches the electronic version and can be downloaded as a standalone pdf. 

More information on using iNaturalist mobile App and a link to the field sheet are available on the 
Whitebait Watch home page and iNat help pages (see below).

Additional resources
In addition to the Google map available on iNaturalist there is an online GIS map of the publicly-visible 
Whitebait Watch records. This interactive map enables groups to see their own and other records and 
explore relationships with other data that can be layered up and toggled on or off in the online viewer. 

This guide and additional information resources are available on the DOC website and Whitebait  
Watch homepage. 

Download directly from the Whitebait Watch journal here:  
www.inaturalist.org/projects/whitebait-watch/journal

There are also a wide range of guidance materials for using iNaturalist on the iNat help pages here: 
www.inaturalist.org/pages/help

SCREENSHOT 2   
Downloadable data collection form for whitebait spawning surveys. The data fields match the Whitebait Watch 

project’s data entry screen. Download this form as a pdf here.
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Safety checklist for īnanga 
spawning surveys

River environment
  Swift water

  Deep water and/or improper use of   
  access equipment such as waders  
  or kayaks 1

  Slippery rocks and logs

  Steep or slippery banks

  Overhanging banks and/or unstable   
  sections of the riverbank

  Uneven ground and holes

  Standing dead trees on the riverbank 2

  Sharp objects in the riverbed or on the   
  banks (e.g., glass, metal, tree stumps)

  Bees and wasps

  Eye hazards 3 

  Stinging nettle

  Blackberry, bush lawyer and other sharp  
  or prickly plants

  Cutty grass and other scratchy grasses  
  on the river bank 4

Conditions on the day
  Hot conditions and/or risk of sunburn

  Wet or cold weather conditions

  Rising river levels from rain (either in your  
  location or further upstream)

  Potential for flow changes from any  
  upstream regulation structures such as dams

Safety Notes 
 1 Read up on wader safety, which includes decisions on the size (thigh, hip, chest) and   
  their type (buoyant, non-buoyant). When wearing waders it’s a good idea to use a  
  sturdy stick for support. Also useful if you happen to get stuck in deep mud!

 2 Standing dead trees present a ‘sneaky’ hazard if you inadvertently grab or lean on   
  one to help climb a bank. Also look for any large dead trees in the vicinity of your   
  site and be especially wary of these in high winds.

 3 Eye injuries are one of the more easily overlooked risks. Be especially aware if you   
  are searching in and around clumps of rushes. It can be difficult to see the tips of   
  the rushes as you bend down. A good option involves coming in from the side and   
  keeping an eye on those sharp tips!

 4 It’s good idea to wear long sleeves and thin work gloves to prevent an accumulation   
  of ‘grass cuts’ (or worse!) when searching for eggs.

Be on the look-out for hazards when you are planning and doing a survey. Here is  
a list of commonly encountered hazards that may assist.

It’s a good idea to have a briefing session with the whole group to discuss hazards and safety  
precautions before getting started on the day.

A1

Download this checklist as a pdf here
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Checklist 
  hand-held salinity meter with a long cable (e.g., 5m) 

  sturdy footwear suitable for the type of riverbank environment  
  in your area. Alternatively, you may be using a small boat or kayaks.

  sunblock, eye protection & suitable clothing for the day  

  maps and aerial images of the area. Take a note of features like 
  the waterway alignment, access points, vegetation and any  
  previously recorded spawning sites

  wetland or estuaries plant guide to help identify the saltmarsh  
  transition zone

  GPS unit or GPS phone app (Gaia, Backcountry Navigator, 
  NZ Topo, Map Toaster etc)

  recording sheets 

  camera for site photographs

  PLB / EPIRB or other (reliable) communication  
  device in case of an emergency situation

  Any personal medications needed by members  
  of the team (e.g., EpiPen for bee stings)

 
Using a recording sheet can be tricky if 
windy, especially in a kayak! Use large 

rubber bands to secure the pages to the 
clipboard top and bottom. Waterproof 

paper can also be handy if wet, or 
otherwise use a clear cover sheet to 

protect your field sheets as  
you move about.

Salt water limit survey 
equipment list

A2

Download this checklist as a pdf here
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Checklist 
  notes and/or photographs from your previous Salt Water Limit Survey  
  and/or other site visits on spring high tides (or in the case of  
  non-tidal waterway, the water level on suspected spawning events). 
  These notes will guide where you are planning to search for eggs

  maps and aerial images of the area, notes of features like the  
  waterway alignment, access points, vegetation and any previously  
  recorded spawning sites

  sturdy footwear suitable for the type of riverbank environment  

  work gloves and a long-sleeved top (for preventing cuts to forearms) 

  sunblock, eye protection & suitable clothing for the day

  mobile phone or tablet with iNaturalist App installed and/or paper field   
  sheets for recording plus GPS unit or GPS phone app (Gaia,  
  Backcountry Navigator, NZ Topo, Map Toaster etc)

  flags or brightly coloured sticks to mark out spawning sites

  long ruler (e.g. 1 m) or builders tape measure and longer measuring  
  tape (e.g., 30 m) for measuring the length of spawning sites 

  camera for survey and spawning site photographs

  PLB / EPIRB or other (reliable) communication  
  device in case of an emergency situation

  Any personal medications needed by members of  
  the team (e.g., EpiPen for bee stings)

Egg search equipment list
A3

 

Optional Extras 
• tripod for photopoints 
• macro lens or 10X   magnifying loupe for  looking at eggs!

Download this checklist as a pdf here
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