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The assessment of ecological effects follows Ecological Impact Assessment guidelines (EcIA) 
produced by the Environment Institute of Australia and New Zealand (EIANZ, 2018). The EcIA ap-
proach follows the steps outlined below: 

Step 1: Assessment of ecological values
Ecological values are assigned based on the matters to be considered when assigning ecological 
value outlined in Table A.1, with corresponding criteria specific to terrestrial and freshwater habi-
tats and species as set out in the EcIA guidelines (Table A.2).

Table A.1.  Assignment of values to species, vegetation and habitats within the surveyed 
area (adapted from EIANZ, 2018). 

Matter Assessment matters considered; terrestrial and aquatic ecosystems
Representativeness Criteria for representative vegetation and habitats:

• Typical structure and composition
• Indigenous species dominate
• Expected species and tiers are present
• Thresholds may need to be lowered where all examples of a type are strongly 
modified
Criteria for representative species and species assemblages:
• Species assemblages that are typical of the habitat
• Indigenous species that occur in most of the guilds expected for the habitat type

Rarity/distinctiveness Criteria for rare/distinctive vegetation and habitats:
• Naturally uncommon, or induced scarcity
• Amount of habitat or vegetation remaining
• Distinctive ecological features
• National priority for protection
Criteria for rare/distinctive species or species assemblages:
• Habitat supporting nationally Threatened or At Risk species, or locally uncom-
mon species
• Regional or national distribution limits of species or communities
• Unusual species or assemblages
• Endemism

Diversity and pattern • Level of natural diversity, abundance and distribution
• Biodiversity reflecting underlying diversity
• Biogeographical considerations – pattern, complexity
• Temporal considerations, considerations of life cycles, daily or seasonal cycles 
of habitat availability and utilisation

Ecological context • Site history, and local environmental conditions which have influenced the de-
velopment of habitats and communities
• The essential characteristics that determine an ecosystem’s integrity, form, 
functioning, and resilience (from “intrinsic value” as defined in RMA)
• Size, shape and buffering
• Condition and sensitivity to change
• Contribution of the site to ecological networks, linkages, pathways and the pro-
tection and exchange of genetic material
• Species role in ecosystem functioning – high level, key species identification, 
habitat as proxy
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Table A.2.  Criteria for assigning ecological value to terrestrial and freshwater habitats 
and species (modified from EIANZ 2018)

Value Species Value requirements Habitat Value requirements
Very High Threatened - (Nationally

Critical, Nationally
Endangered, Nationally
Vulnerable)

Area rates High for 3 or all of the four assess-
ment matters listed in Table A.1.
Likely to be nationally important and recog-
nised as such.

High Important for Nationally At Risk 
– species and may provide less 
suitable habitat for Nationally 
Threatened species

Area rates High for 2 of the assessment mat-
ters, Moderate and Low for the remainder, or 
Area rates High for 1 of the assessment mat-
ters, Moderate for the remainder.
Likely to be regionally important and recog-
nised as such.

Moderate At Risk - (Recovering, Relict,
Naturally Uncommon)
Locally (Ecological District) un-
common or distinctive species

Area rates High for one matter, Moderate and 
Low for the remainder, or Area rates Moderate 
for 2 or more assessment matters Low or Very 
Low for the remainder.
Likely to be important at the level of the Eco-
logical District.

Low Native - Not Threatened.
Nationally and locally common 
indigenous species

Area rates Low or Very Low for majority of as-
sessment matters and Moderate for one.
Limited ecological value other than as local 
habitat for tolerant native species.

Very Low Exotic species, including pests, 
species having recreational value

Area rates Very Low for 3 matters and Moder-
ate, Low or Very Low for remainder.

Step 2: Magnitude of effect assessments
Step 2 of the EcIA guidelines requires an evaluation of the magnitude of effects on ecological val-
ues based on the extent of any area which is likely to be affected, intensity and duration of effect. 
The magnitude of the effect that the Project is expected to have on ecological values is evaluated 
as being either No effect, Negligible, Low, Moderate, High or Very High, based on the proposed 
works (footprint size, intensity and duration; see Table A.3). 

Table A.3. Summary of the criteria for describing the magnitude of effect as outlined in 
EIANZ, 2018.
Magnitude of effect Description
Very High Total loss or major alteration of the existing baseline conditions;

and/or
Loss of high proportion of the known population or range 

High Major loss or alteration of existing baseline conditions; and/or
Loss of high proportion of the known population or range 

Moderate Loss or alteration to existing baseline conditions; and/or
Loss of a moderate proportion of the known population or range 

Low Minor shift away from existing baseline conditions; and/or
Minor effect on the known population or range 

Negligible Very slight change from the existing baseline conditions; and/or
Negligible effect on the known population or range
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Memo
To: Neil Donaldson; CCKV (Maitahi 

Project Manager)
Project: Maitahi Village - Maitahi/Kaka Base-

line Water Quality (Turbidity) Data 
June-August 2023

From: Dr Ben Robertson; Robertson 
Enviro Ltd

Date: 11 September 2023

cc: Michael Parsonson; Southern Skies Environmental Ltd

Subject: CCKV Maitahi Village - Baseline Water Quality (Turbidity) Data 2023

1         Introduction

As per the agreement with CCKV, Robertson Environmental Ltd conducted baseline water quality 
sampling focused on turbidity levels within specified areas of Kaka Stream and Maitahi River. We 
understand the primary objective of the sampling is to establish baseline (pre-construction) turbidity 
conditions and provide detailed results to Southern Skies Environmental Ltd to assist the develop-
ment and implementation of an Erosion & Sediment Control Plan for the project.

This memorandum provides an overview of the sampling location/s and the methodologies used 
during the sampling process. The certified results of the sampling are presented in Attachment A.

2         Sites Locations

The specified sampling sites were (refer indicative map in Attachment B):

• Kaka Hill Tributary (lower reach) (K) - NZTM 1625818 5431184

• Maitahi River (downstream of Kaka confluence) (M-D) - NZTM 1625747 5430894

• Maitahi River (upstream of Kaka confluence) (M-U) - NZTM 1626030 5431017

3         Sampling Frequency

Between June and August 2023, sampling was undertaken regularly during baseflows (approxi-
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mately weekly intervals), and additional samples are collected from each site during the falling limb 
of floodflows where rainfall exceeds 10 mm in the previous 24 hour period.

4         Sampling Procedure

At each site, a 1 litre clean and sealed sample bottle (provided by the contracted analytical labora-
tory, Hill Labs) is collected on each sampling occasion.  

Before taking the samples, the bottles are labelled with a waterproof pen noting the location, date 
and time.  At the same time, an internal record is made of sites sampled, date, time, provisional 
hourly rainfall (mm) for 24 hours ending immediately prior to relevant sampling event (NZST — Maitai 
at Forks), and any comments. 

A representative sample from each site is then collected by wading into mid stream (or in the case of 
the narrow stream width of Site K, collecting from the bank) and sampling the water column.  Where 
wading into the water was undertaken the sample was collected upstream of the person sampling in 
order to avoid contaminating the sample from the disturbed stream bed.

The lid was unscrewed and held in one hand whilst avoiding touching the inside of the lid, or bottle.

The other hand plunged the bottle neck downward beneath the water surface, to a depth of approxi-
mately 10-20 cm for Sites M-U and M-D, and 5 cm for the shallower Site K. The bottle neck was tilted 
upwards, facing upstream towards the current.

The bottle was rinsed three times, discarding the contents downstream of the sampler and then the 
bottle was filled to the top on the fourth immersion.  The full bottle was removed from the water and 
tightly capped.  

The bottle was then stored in a dark bag prior to being dropped off at the courier for transport to the 
analytical lab.  

5         Sample Transport to Laboratory

After sample collection at all three sites, the Sample Custody Sheet provided by R. J. Hill Laborato-
ries was filled out with the relevant information including:

• Chain of Custody Record: Date and time of sampling, person undertaking sampling and their 
signature.

• Results Sent To: tick email primary contact.

• Quoted Sample Types: record Sample Name, Date/Time, Sample Type (all Aqueous Surface 
Water) and Tests Required (i.e. TSS, Turbidity (NTU) and pH).

The samples, stored in a dark container, are then dropped off to NZ Post to be couriered to Hill Labs 
for analysis within 2 to 48 hours of collection. 

6         Sample Results Reporting

Hill Labs supplied Robertson Environmental Ltd with the sample results from each sampling event 
digitally within a week of collection. All results have been saved both on Robertson Environmental 
Ltd’s hard drive and backed up to the cloud, where they will be retained for up to one year.

Rob Env_EcIA HaywardFT_OoS 20230904.pdf
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7         Applicability

Robertson Environmental’s professional opinions are based on its professional judgement, experi-
ence, and training. These opinions are also based upon data derived from the existing information 
and analysis described in this document, with the support of relevant national guidelines (EIANZ, 
2018). It is possible that additional testing and analyses might produce different results and/or dif-
ferent opinions.

This memorandum has been prepared for the exclusive use of our Client CCKV, with respect to the 
particular brief given to us and it may not be relied upon in other contexts or for any other purpose 
without our prior review and agreement. 

We understand and agree that CCKV will submit this report to support a resource consent applica-
tion and that Nelson City Council as the regulatory authority will use this report for the purpose of 
assessing that application.

Robertson Environmental Limited

Report Prepared by:

Dr Ben Robertson

Principal Consultant, Director
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1. INTRODUCTION  

This report assesses the current state of water quality at two sites in the Kaka Stream 
(also known as Kaka Creek), a small, shallow stream located within the Kaka Valley, 
Nelson. The Kaka Stream is a tributary of the Maitai River (also known as the Mahitahi 
River).  
 
Water samples were taken from Kaka Stream on a monthly basis at two sites from 27 
November 2020 to 26 October 2021. One site (the lower catchment site), hereafter called 
Site A, was located just above the confluence with the Maitai River (173° 18’ 30.01956” 
E, 41° 16’ 13.32188” S; Figure 1). The second site (the upper catchment site), hereafter 
called Site B, was located above the proposed land use change where the valley 
transitions from farmland to scrubland (173° 18’ 50.06950” E, 41° 15’ 42.90321” S; 
Figure 2). The lower catchment Site A is located on land owned by CCKV Maitai Dev Co 
LP and the upper catchment Site B on land owned by Bayview Nelson Limited. Cattle 
were present in the vicinity of both sites on all eleven sampling visits. Waterfowl were 
also present on all sampling visits and feral goats were also seen on the ridges above 
the Kaka Stream on several sampling visits. 

 
 

 
 

Figure 1. Kaka Stream Site A, located immediately upstream of confluence with Maitai (26 October 
2021).  
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Figure 2. Kaka Stream Site B, located above proposed land-use change (26 October 2021).  
 
 

Over the course of the year, it was observed during sampling visits that stream flow 
conditions at both sites changed markedly, which will have affected the dilution of 
contaminant run-off from the land and is reflected in water chemistry analysis results. 
The highest flow witnessed at both sites was on 23 July 2021 after several days of heavy 
rainfall (Figures 3 and 4).  
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Figure 3. Kaka Stream Site A, located immediately upstream of confluence with Maitai (23 July 2021).  
 
 

 
 

Figure 4. Kaka Stream Site B, located above proposed land-use change (23 July 2021).  
 
 
On this same sampling date of 23 July 2021, heavy discolouration of both Site A and Site 
B led to investigation of the area of land upstream of Site B. Several hundred metres 
above Site B a small slip was evident, with a large amount of muddy debris and sediment 
flowing down a hillside and ultimately into the Kaka Stream (Figure 5). These 
observations indicate that both sites can be currently subject to high sediment inputs, 
high suspended solid loads and discoloration. 
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Figure 5a. Hillside several hundred metres above Site B showing muddy sediment and debris coming 

downhill towards Kaka Stream (23 July 2021). View is looking uphill. Top right-hand side of 
picture shows route of sediment flow down hillside.  

 
 

 
 

Figure 5b. Hillside several hundred metres above Site B showing muddy sediment and debris flowing 
downhill towards stream (23 July 2021). Downhill direction is left of the picture.  
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In contrast, very low flows were witnessed during other parts of the year. For instance, 
on 23 April 2021, flows at both sites were very low (Figures 6 and 7). Dried patches of 
streambed were evident in Site A and it is conceivable in very dry years that sections of 
the Kaka Stream could dry up completely. Stock hoof marks were evident in and around 
the section of stream at Site A. The flow was also very low at Site B but no dried patches 
of streambed were evident. 

 
 

 
 

Figure 6. Kaka Stream at Site B, with dried up patches of streambed and stock hoof marks evident (23 
April 2021).  

 
 

 
 

Figure 7. Kaka Stream at Site B showing very low flow levels (23 April 2021).  
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2. STREAM SAMPLING AND ANALYSIS 

2.1. Stream sample collection and results for selected water quality 
parameters 

Water quality samples were collected from each site on the same day and within one 
hour of each other. Samples were sent within one hour of collection, to Hill Laboratories 
and analysed for a range of parameters including total suspended solids, turbidity, 
nitrate, nitrite, total nitrogen, total Kjeldahl nitrogen (TKN), ammonia, total phosphorus, 
dissolved reactive phosphorus (DRP) and Escherichia coli (E. coli). One year’s worth of 
sampling data was achieved for consecutive months, except for August 2021, which was 
not possible due to covid-19 restrictions, giving a total of 11 samples per site.  

 
Tables 1 and 2 show results of a selection of the water quality parameters obtained at 
both sites throughout the year. The full list of water quality results for the 11-month 
sampling regime is provided in Appendix 1.  
 
Repeated sampling over the course of the year and in changing weather / seasonal 
conditions allowed a simple baseline assessment of water quality in the two sites and 
showed potential variation in relation to factors such as rainfall, land run-off and flow 
conditions. Appendix 2 shows the mean daily flow rate at the nearest Maitai flow 
recording station—the Maitai River at Avon Terrace, for the same dates as the Kaka 
Stream sampling. It should be noted that these flows range from 0.505 m3/s up to 26.350 
m3/s, indicating the extremes of flow rate evident in the local area during the time of Kaka 
Stream sampling (https://www.tasman.govt.nz/my-region/environment/environmental-
data/river-flow/maitai-at-avon-tce/). 
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Table 1. Selected water quality parameters from the Kaka Stream Site A immediately above the 
confluence with the Maitai River, November 2020–October 2021. (Note: E. coli samples 
marked * should be treated with caution as these may be based on statistically estimated 
counts and/or may have been received by Hill Laboratories outside the optimum temperature 
range for the methodology).   

 
 
Date Dissolved 

reactive 
phosphorus 

(g/m3) 
Ammonia 

(g/m3) 
Nitrate 
(g/m3) 

Escherichia 
coli (cfu/100 

ml) 

Suspended 
Solids 
(g/m3) 

Turbidity 
(NTU) 

27/11/2020   0.007 < 0.010 1.32 2300* 6 5.1 
11/12/2020 < 0.004 < 0.010 1.04 900* 5 3.4 
27/01/2021  0.023  0.108 0.094 5,100 11 5.3 
26/02/2021  0.010  0.024 1.04 5,400* 4 4.8 
26/03/2021  0.023  0.030 0.023 8,900* 4 3.5 
23/04/2021  0.005  0.014 2.00 1,210* 9 6.6 
28/05/2021  0.004 < 0.010 2.30 330 < 3 2.9 
25/06/2021 < 0004 < 0.010 3.20 380* 11 3.1 
23/07/2021  0.005  0.019 5.40 520 67 36.0 
August 2021   Sampling omitted due to covid-19 restrictions    
24/09/2021 < 0.004 < 0.010 2.80 400 21 6.8 
26/10/2021  0.004   0.012 1.32 11,000* 7 6.5 

 
 
 
Table 2. Selected water quality parameters from the Kaka Stream Site B above proposed land use 

change, November 2020–October 2021. (Note E. coli samples marked * should be treated 
with caution as these may be based on statistically estimated counts and/or may have been 
received by Hill Laboratories outside the optimum temperature range for the methodology).   

  
Date Dissolved 

reactive 
phosphorus 

(g/m3) 
Ammonia 

(g/m3) 
Nitrate 
(g/m3) 

Escherichia 
coli (cfu/100 

ml) 

Suspended 
Solids 
(g/m3) 

Turbidity 
(NTU) 

27/11/2020 < 0.004 < 0.010 2.20 1800* 93 61.0 
11/12/2020 < 0.004 < 0.010 1.72 270 6 2.5 
27/01/2021 < 0.004 < 0.010 0.33 1,300 10 3.9 
26/02/2021 < 0.004 < 0.010 1.88 3,700 40 16.3 
25/03/2021  0.006 < 0.010 0.42 420* 31 17.1 
23/04/2021 < 0.004 < 0.010 2.60 460 4 2.6 
26/05/2021  0.005 < 0.010 2.90 71* < 3 1.45 
25/06/2021 < 0.004 < 0.010 3.80 80* 10 1.96 
23/07/2021 < 0.004 < 0.010 4.90 220 46 20.0 
August 2021 Sampling omitted due to covid-19 restrictions  
24/09/2021 < 0.004 < 0.010 2.90 320 34 14.5 
26/10/2021 < 0.004 < 0.010 1.81 600* 6 1.91 
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2.2. Water quality parameters analysed in context of national guidelines 
and regional plan 

The year-long data set was analysed in relation to the guidelines provided in the context 
of the national and regional guidelines; namely the National Policy Statement for 
Freshwater Management (NPS-FM) (MfE 2020), Nelson Resource Management Plan 
(2006) and ANZECC (2018) (see Table 3).  
 
It is important to note that statistical calculations for comparison with the NPSFM (2020) 
and ANZECC (2018) values and bandings were based on all available data collected, 
regardless of flow. This was done deliberately as a conservative approach with regards 
to Kaka Stream water quality to show the worst-case scenarios for water quality that 
takes into account extremes of flow. An alternative approach would have been to only 
use baseflow data, which for parameters such as suspended solids and turbidity would 
have potentially placed the Kaka Stream in a different water quality category or banding, 
in relation to NPSFM attributes, ANZECC guidelines or in the NRP classes. 
 
 

Table 3. Selected water quality parameters from Kaka Stream samples for which NPS-FM (2020) 
national bottom lines are available. The E.coli value given is for a 95th percentile for primary 
contact sites. Ammonia toxicity values are annual median and maximum and nitrate toxicity 
values are annual median and 95th percentile. Where NPS-FM bottom lines are not available 
(N/A), ANZECC 80th percentile ‘trigger’ values for rivers classified as ‘Cool Dry, Low Elevation’ 
are provided. Note: ANZECC refers to filterable reactive phosphorus which is called dissolved 
reactive phosphorus in New Zealand. NRP refers to Nelson Regional Plan and the turbidity 
value is provided for Class ‘C’ stream, based on a mean or median value. 

 

Parameters 
NPS-FM national bottom 

line 
ANZECC trigger value 

Dissolved reactive phosphorus (g/m3) N/A 0.008 

Ammonia toxicity (g/m3) 0.24 and 0.40  
(median and maximum) 

 

Nitrate (g/m3) 2.4 and 3.5  
(median and 95th percentile) 

 

Escherichia coli (cfu/100 ml) 540  

Suspended solids (g/m3) N/A 2.1 

Turbidity (NTU) N/A 1.3 (3.0 NRP – mean or median) 

 
 

2.2.1. Dissolved reactive phosphorus 

The annual median dissolved reactive phosphorus was 0.005 g/m3 and 0.002 g/m3 for 
Sites A and B, respectively. These results need to be interpreted with caution as the 
NPS-FM (2020) recommends deriving the numeric attribute state from the median of 
monthly sampling over 5 years. However, sampling over 1 year will give an indication of 
existing levels of dissolved reactive phosphorus over the course of a year. The annual 
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95th percentile values for the sites were 0.023 g/m3 for Site A and 0.006 g/m3 for Site B. 
Under the NPS-FM (2020), the 95th percentile value for Site A places it in band B 
(ecological communities slightly impacted), even though the median value is higher than 
this attribute band. The median value and 95th percentile would place Site B in band A 
(ecosystems similar to reference conditions). In terms of the ANZECC trigger value, Site 
A would slightly exceed the trigger value (0.01 g/m3) and Site B would be below it (0.002 
g/m3). 

 
2.2.2. Ammonia and nitrate toxicity 

Ammonia toxicity 
The NPS-FM (2020) provides four ammonia attribute1 value bands ranging from ‘A’ (no 
observable effects on species) to ‘D’ (approaching acute impact levels i.e. risk of death 
for sensitive species). The annual median ammonia was 0.012 g/m3 and < 0.010 g/m3 for 
Sites A and B, respectively and the annual maximum values were 0.030 g/m3 and 
< 0.010 g/m3 for Sites A and B, respectively. These sets of values would indicate numeric 
attribute state A for both sites, described as 99% species protection level and no 
observed effect on any species tested. 
 
Nitrate toxicity 
The NPS-FM (2020) provides four nitrate attribute (parameter) bands for the protection of 
ecosystem health, with the bands ranging from ‘A’ (no observable effects on species) to 
‘D’ (starting to approach acute impact levels, i.e. risk of death for sensitive species). The 
annual median nitrate level was 1.32 g/m3 and 2.20 g/m3 for Sites A and B, respectively 
and the annual 95th percentile values were 4.9 g/m3 and 5.4 g/m3 for Sites A and B, 
respectively. While the annual median places both sites in band B (some growth effect 
on up to 5% of species) and meets the bottom line (annual median of 2.4 g/m3), the 
annual 95th percentile values place the sites in band C (growth effect on up to 20% of 
species) and do not meet the bottom line (3.5 g/m3). Taking the conservative approach, 
both sites should be regarded as band C for nitrate levels. 

 
2.2.3. Bacteria – Escherichia coli (E.coli) 

The NPS-FM (2020) provides five attribute bands describing the relative risk to humans 
of Campylobacter infection (based on E. coli indicator) by contact/exposure, ranging from 
‘A’ (very low risk, i.e. for at least half the time the risk of infection is < 0.1%) to ‘E’ 
(reasonably high risk, i.e. for more than 30% of the time the risk of infection is > 5%). The 
NPS-FM E. coli attribute state of a river or stream is based in percentage exceedance of 
limits across multiple samples collected on a regular basis (i.e. a minimum of 60 samples 
collected over a period of 5 years). Because the numbers of E. coli samples collected 
from Kaka Stream to date are fewer than this, analyses with respect to the NPS-FM 
bands should be interpreted with caution. Although the Kaka Stream itself is not a 
bathing river / area, it is a tributary of the Maitai River, which has popular swimming 
areas (primary contact sites). It should be noted that for a limited number of samples 

 
1 An ‘attribute’ is equivalent to a water quality ‘parameter’  
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during the hotter sampling months, samples were received by Hill Laboratories from the 
courier above the optimal temperature for accurate processing. Despite this, they are 
included and are still useful for comparative purposes with respect to the two sites.  
 
For Site A, considering rivers and lakes and human contact in general, the annual 
median was 1210 cfu/100 ml and the 95th percentile was 5400 cfu/100 ml, the % 
exceedances over 540 cfu/100 ml was 64%, and the % exceedances over 260 cfu/100ml 
was 91%, classifying it as band E (red). For Site A, specifically for primary contact sites, 
the annual median was 1210 cfu/100 ml and the 95th percentile was 5400 cfu/100 ml, 
classifying it as poor. 
 
For Site B, considering rivers and lakes and human contact in general, the annual 
median was 420 cfu/100ml and the 95th percentile was 1800 cfu/100ml, the % 
exceedances over 540 cfu/100 ml was 36%, and the % exceedances over 260 cfu/100 
ml was 82%, classifying it as band E (red). For Site B, specifically for primary contact 
sites, the annual median was 420 cfu/100 ml and the 95th percentile was 1800 cfu/100 
ml, classifying it as poor. 
 
In summary, both sites were poor for E. coli whichever attribute (human contact in rivers / 
lakes or in terms of primary contact site) is considered under the NPS-FM.  

 
2.2.4. Suspended solids and turbidity 

Suspended solids 
Under the ANZECC (2018) guidelines, the DGV (default guideline value or ‘trigger value’) 
for suspended solids, above which there is a potential risk of adverse effects at a site, for 
cool, dry, low-elevation rivers is 2.1 g/m3. Both sites greatly exceeded this, with 80th 
percentile values of 24.8 g/m3 at Site A and 56.2 g/m3 at Site B.  
 
Turbidity 
The ANZECC (2018) DGV value for cool dry low-elevation rivers of 1.3 NTU was greatly 
exceeded at both sites, with 80th percentile values of 17.8 g/m3 at Site A and 28.4 g/m3 at 
Site B.  
 
The Nelson Resource Management Plan (NRP 2006) states that for a class C 
stream/river turbidity should not exceed 3.0 NTU (mean or median). For site A, the mean 
was 6.88 NTU and the median was 5.1 NTU. For site B, the mean was 13.78 NTU and 
the median was 3.9 NTU. Both sites therefore exceed the class C turbidity designation.   

 
 
2.3 Qualitative assessment of sediment deposition – the Shuffle Index 

Repeated sampling over the course of the year and in changing weather / seasonal 
conditions allowed a simple baseline assessment of water quality in the two sites and 
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showed potential variation in relation to factors such as rainfall, land run-off and flow 
conditions. 
 
To supplement this water quality assessment, on selected sampling visits, after water 
quality samples had been taken, a rapid qualitative assessment of the amount of total 
suspendible solids deposited on the streambed, using the Shuffle Index (Sediment 
Assessment Method 5 – Resuspendible sediment; Clapcott et al. 2011). This method is 
best applied to an area where the water depth is between 20 and 50 cm and the flow is 
between 0.2 and 0.6 m/s, both of which can be estimated and are mainly noted to ensure 
comparability in conditions between sites. The index was applied to sites on visits where 
it was judged these depth and flow conditions were present and comparability between 
sites was possible. Figure 8 shows this method being applied to the two sites on 26 
October 2021. A score of 1–5 is assigned to a site based on: the sediment plume created 
in the streambed by a shuffling motion, the degree to which this obscures a white tile 
placed on the streambed and then how fast this plume clears. A score of 1 equals little or 
no sediment, no plume and no obscuring of the tile, while 5 indicates excessive 
sediment, with the plume fully obscuring the tile and persisting even after shuffling 
ceases. Score 2-4 are conditions between these two extremes.  
 
 

     
(a)                                                                               (b) 
 
Figure 8. Shuffle index being assessed in Kaka Stream sites on 26 October 2021 with; (a) Site A 

showing white tile completely visible and negligible plume immediately after disturbance and 
(b) site B showing white tile being partially obscured after disturbance.  
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Table 4 shows index scores from the two sites on 7 sampling occasions. On other dates 
this method was not possible either due to very low or very high flows at one or both 
sites. Index scores fluctuated constantly between extremes of 1 and 4. This probably 
reflects the highly patchy nature of fine sediment on the stream bed due to the delivery 
and flushing of sediment by variable flows. Overall, the scores were very similar at both 
sites with mean index values of 1.9 and 2.0 for Site A and Site B, respectively, indicating 
similar sedimentation level at both sites. While this is a coarse qualitative method of 
assessing sediment deposition, the results do follow the same general pattern as the 
suspended solids and turbidity analysis, with both Site A and B displaying similar 
‘sedimentation regimes’ but with slightly higher levels at Site B in the upper catchment.    

 
 
Table 4. Shuffle Index scores at Kaka Stream sites. 
 

Sampling date Site A Site B 
26/02/2021 4 3 
27/03/2021 1 4 
23/04/2021 4 1 
28/05/2021 1 1 
25/06/2021 1 1 
24/09/2021 1 1 
26/10/2021 1 3 

 
 
 
3. SUMMARY 

The two sites, one immediately above the confluence with the Maitai River (Site A) and 
the other above the proposed land-use change (Site B) are very similar in terms of the 
physico-chemical parameters measured. Based on comparison of the Kaka Stream 
water quality dataset against current national guidelines (i.e. NPS-FM (2020) ANZECC 
(2018)) and water quality classes in the NRP, some parameters indicated good water 
quality at both sites (i.e. dissolved reactive phosphorus and ammonia), while others 
indicate very poor quality (i.e. E. coli, suspended solids and turbidity). The water quality 
at both sites reflects the current land use, including the presence of farmed and wild 
animals. 
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6. APPENDICES 

A1. MONTHLY CHEMISTRY RESULTS FROM WATER SAMPLES TAKEN 
FROM TWO SITES ON THE KAKA STREAM  

(November 2020 – October 2021 inclusive; August sampling omitted due to covid-19 
restrictions). Samples were processed by Hill Laboratories. (Note for E.coli results marked with 
*1 and *2 should be treated with a degree of caution, as these are may have been received by 
the laboratory above 10 °C by the laboratory and/or may be based on statistically estimated 
counts based on the theoretical countable range for the stated method). 
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 May 2021 
 

 
 
  June 2021 
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 July 2021 
 

   
 
  September 2021 
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A2. DAILY FLOW RATES RECORDED AT THE MAITAI FLOW 
RECORDING STATION AT AVON TERRACE ON THE SAME DAYS 
AS THE KAKA STREAM SAMPLING. 

 
 

Date Daily flow rate (m3/s) 

27/11/2020 1.777 

11/12/2020 1.586 

27/01/2021 0.505 

26/02/2021 7.816 

26/03/2021 0.693 

23/04/2021 1.446 

28/05/2021 1.301 

25/06/2021 2.394 

23/07/2021 14.179 

24/09/2021 26.350 

26/10/2021 1.850 
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Robertson Environmental Ltd 2 3 4 5

Site Name CCKV-Maitahi CCKV-Maitahi CCKV-Maitahi CCKV-Maitahi

Kaka Hil trib. Kaka Hil trib. Kaka Hil trib. Kaka Hil trib.

Maitai Valley Maitai Valley Maitai Valley Maitai Valley

KIR-A1 KIR-B1 KIR-C1 KIR-D1

Collector Ben Robertson Ben Robertson Ben Robertson Ben Robertson

Processing P2 P2 P2 P2

Date sampled 9-Oct-23 9-Oct-23 9-Oct-23 9-Oct-23

MCI MCI-sb

Score Score

Mayflies
Deleatidium 8 5.6 1 - - -

Neozephlebia 7 7.6 1 - 1 -

Zephlebia 7 8.8 1 - - -

Water Bugs
Microvelia 5 4.6 - 1 - 1

Sigara 5 2.4 1 1 - -

Beetles
Liodessus 5 4.9 1 1 1 -

True Flies
Austrosimulium 3 3.9 3 1 1 -

Chironomus 1 3.4 - - - 1

Corynoneura 2 1.7 - 1 - -

Culicidae 3 1.2 - 1 - -

Hexatomini 5 6.7 1 - 2 -

Molophilus 5 6.3 - - - 1

Nothodixa 4 9.3 1 - 1 -

Orthocladiinae 2 3.2 59 7 3 11

Paradixa 4 8.5 - 4 3 2

Paralimnophila 6 7.4 - 3 5 1



Robertson Environmental Ltd 2 3 4 5

Site Name CCKV-Maitahi CCKV-Maitahi CCKV-Maitahi CCKV-Maitahi

Kaka Hil trib. Kaka Hil trib. Kaka Hil trib. Kaka Hil trib.

Maitai Valley Maitai Valley Maitai Valley Maitai Valley

KIR-A1 KIR-B1 KIR-C1 KIR-D1

Collector Ben Robertson Ben Robertson Ben Robertson Ben Robertson

Processing P2 P2 P2 P2

Date sampled 9-Oct-23 9-Oct-23 9-Oct-23 9-Oct-23

Tanypodinae 5 6.5 4 1 1 1

Tanytarsus 3 4.5 2 - - -

Caddisflies
Hudsonema 6 6.5 1 - - -

Hydrobiosis 5 6.7 1 - - -

Oxyethira 2 1.2 7 1 1 1

Polyplectropus 8 8.1 1 - - -

Psilochorema 8 7.8 - 1 4 1

Crustacea
Amphipoda 5 5.5 64 1 106 110

Copepoda 5 2.4 - - - 1

Ostracoda 3 1.9 5 107 41 60

Worms 1 3.8 3 7 4 1

Nematodes 3 3.1 - 1 - -

Springtails 6 5.3 - 1 - -

Snails
Gyraulus 3 6.7 - 29 - -

Physa 3 0.1 - 37 - -

Potamopyrgus 4 2.1 55 24 30 22

Mites 5 5.2 - - 1 1

Percentage Counted 2.0 0.5 20.0 10.0



Robertson Environmental Ltd 2 3 4 5

Site Name CCKV-Maitahi CCKV-Maitahi CCKV-Maitahi CCKV-Maitahi

Kaka Hil trib. Kaka Hil trib. Kaka Hil trib. Kaka Hil trib.

Maitai Valley Maitai Valley Maitai Valley Maitai Valley

KIR-A1 KIR-B1 KIR-C1 KIR-D1

Collector Ben Robertson Ben Robertson Ben Robertson Ben Robertson

Processing P2 P2 P2 P2

Date sampled 9-Oct-23 9-Oct-23 9-Oct-23 9-Oct-23

Number of taxa (including rare taxa) 19 20 16 15

Number of rare taxa 6 8 3 6

Number of animals 212 230 205 215

MCI 93 78 86 81

QMCI 3.70 3.14 4.38 4.14

MCI-sb 104 82 107 93

QMCI-sb 3.77 2.63 4.36 4.03

%EPTtaxa (excluding Hydroptilidae) 31.58 5.00 12.50 6.67

%EPT abundance (exclduing Hydroptilidae) 2.83 0.43 2.44 0.47

ASPM 0.23 0.14 0.17 0.15

Samples processed by John Stark

Data entry and index calculation by John Stark (Stark Environmental Ltd)

Rare Taxa

10 in vial unless stated otherwise in cell comment
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Streambed generally comprises of coarse gravel with some sand and cobbles. 

Riparian vegetation 100% rank grass. 

Water quality from upstream catchment likely generally OK during stable flow periods.   

High sediment loads probable however during high flows resulting from erosion scars during 
recent large floods.  

High temperature during summer months a result of low flows and minimal shading as 
riparian vegetation restricted to long grass (Figure 4).  

Stock access to a large proportion of the reach resulting in bank erosion and instream 
disturbance (Figures 3, 4 and 5). 

Fish communities as expected. Unlikely to be migration barriers downstream as inanga 
observed. 

Crayfish and kaharore bullies will likely be recruiting from stable populations upstream.   

Kaka Stream scored low on the Rapid Habitat Assessment (34/100) indicating the habitat is 
poor for freshwater fauna. 

Reconstruction should aim to maintain summer low flows, create multiple deep pools, with in 
pool cover (wood debris etc) and robust riparian vegetation. 

Figure 3. Run and riffle habitat in Kaka Stream 

  
 

 

                 

 
 

              
    

              
   

               
   

              
   

  
 

            

              
   

               
             

       



Figure 4. Extent of riparian vegetation in Kaka Stream 

 

Figure 5. Pugging in the Kaka Stream bed where stock has not been excluded. 



Figure 6. Pool habitat in Kaka Stream 

Figure 7. Inanga caught during the electric fishing survey in Kaka Stream 

         

 

              







Stock access limited due to depth of scouring, which also offers some shading minimising 
water heating. 

The culvert between Reaches B and C is likely a barrier to migrating fish.  

The Kaka Stream tributary scored very low on the Rapid Habitat Assessment (19/100) 
indicating the habitat is poor for freshwater fauna. 

Figure 10. Significant scouring in the lower Kaka Stream tributary (Reach A) 



Figure 11. Small pool in the Kaka Stream tributary 

Figure 12. Eel observed climbing out of a residual pool during the daytime site visit in Reach B 

              
  

               

             
        

            



Figure 13. Extent of the Kaka Stream tributary upstream of the culvert (Reach C) 
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Wilderlab Sample 
Batch Metadata

JobID: 603872

SubmissionDate: 2023-03-08

AccountName: Robertson Environmental

AccountNumber: OLO001

ContactName: Ben Robertson

ContactEmail:

ContactPhone:

PurchaseOrder:

JobReference:

JobNotes:

NumberOfSamples: 1

TestsRequired: Comprehensive multispecies

MakeDataPublic: FALSE

InvoiceNo: INV2028

Region: 01

UID ClientSampleID CollectedBy CollectionDate Latitude Longitude VolumeFilteredML

411850 Site A Ben Robertson 2023-03-07 -41.27037 173.30833

DeploymentDuration EnvironmentType ClientNotes

24 River/Stream



ScientificName Rank TaxID CommonName Group 411850

Porphyrio melanotus species 72013 Pukeko Birds 1514

Lumbriculus variegatus species 61662 Blackworm Worms 768

Lumbricus rubellus species 35632 Red earthworm Worms 694

Hydra vulgaris species 6087 Hydra Cnidarians 418

Anguilla australis species 7940 Shortfin eel Fish 387

Galaxias maculatus species 61620 Inanga Fish 350

Chaetogaster diaphanus species 212246 Oligochaete worm Worms 208

Ovis aries species 9940 Sheep Mammals 88

Dermatophagoides pteronyssinus species 6956 House dust mite; Dust mite Mites and tic 80

Cochliopodium kieliense species 1512276 Amoeba Amoebae 65

Physella acuta species 109671 Left handed sinistral snail Molluscs 63

Chaetogaster diastrophus species 74727 Oligochaete worm Worms 52

Potamopyrgus antipodarum species 145637 Mud Snail Molluscs 42

Paratanytarsus grimmii species 288873 Chironomid Insects 40

Aulacorthum solani species 202456 Foxglove aphid Insects 35

Cladosporium tenuissimum species 70808 Fungi 27

Cavariella aegopodii species 330421 Willow carrot aphid Insects 24

Poteriospumella lacustris species 1117027 Protist Heterokont a 22

Gyraulus corinna species 10000037 NZ freshwater snail Molluscs 19

Ranunculus genus 3445 Buttercups; spearworts; water crowf Plants 3381

Holcus genus 15560 Soft-grasses; velvet grasses Plants 969

Potamopyrgus genus 145636 Mud snails Molluscs 779

Histriculus genus 47667 Ciliates 675

Spirogyra genus 3179 Other 314

Veronica genus 4173 Brooklimes Plants 213

Aspergillus genus 5052 Fungi 194

Lotus genus 3867 Plants 160

Acyrthosiphon genus 7028 Insects 101

Cocconeis genus 216715 Diatom Diatoms 94

Plantago genus 26867 Plaintains; fleaworts Plants 91



Veronica subgen. Beccabunga subgenus 1461652 Plants 77

Chaetonotus genus 68038 Gastrotrich Other 53

Pseudomonas genus 286 Bacteria 48

Rumex genus 3618 Docks; sorrels Plants 44

Chaetopeltis genus 56001 Green alga Green algae 41

Litonotus genus 346246 Ciliates 39

Chrysamoeba genus 98047 Heterokont a 28

Persicaria genus 61508 Knotweeds; Smartweeds Plants 26

Novosphingobium genus 165696 Bacteria 20

Puccinia genus 5296 Fungi 16

Lacrymaria genus 185694 Ciliates 15

Flavobacterium genus 237 Bacteria 13

Ovis genus 9935 Sheep; Ovine Mammals 12

Bullera genus 4970 Fungi 11

Allantion genus 188942 Other 11

Vishniacozyma genus 1891946 Fungi 10

Vannella genus 95228 Amoeba Amoebae 8

Neobodo genus 312470 Other 8

Aeromonas genus 642 Bacteria 7

Trifolium genus 3898 Clover; trefoil Plants 7

Chilodonella genus 151076 Ciliates 6

Poterioochromonas genus 88166 Mixotrophic flagellate Heterokont a 5

Opitutus genus 178440 Bacteria 5

Tilletiopsis genus 1500560 Fungi 4

Bovidae family 9895 Even-toed ungulates Mammals 608

Solanoideae subfamily 424551 Plants 501

Solanaceae family 4070 Nightshade family Plants 227

Comamonadaceae family 80864 Bacteria 188

Apiaceae family 4037 Carrot family Plants 93

Sphingomonadaceae family 41297 Bacteria 66

 

 

  

 

  

 

  

 

       

 

    

  

  

 

  

 

   

  

   

   

  

 

 



Pooideae subfamily 147368 Plants 63

Caprinae subfamily 9963 Mammals 57

Rhodobacteraceae family 31989 Bacteria 43

Litonotidae family 197908 Ciliates Ciliates 34

Stentoridae family 219169 Ciliates 34

Lauraceae family 3433 Laurel family Plants 18

Moraxellaceae family 468 Bacteria 16

Poaceae family 4479 Grass family Plants 16

Vorticellidae family 85904 Ciliates 15

Tokophryidae family 168137 Ciliates 15

Culicinae subfamily 43817 Insects 13

Flavobacteriaceae family 49546 Bacteria 11

Chitinophagaceae family 563835 Bacteria 5

Musaceae family 4637 Banana family Plants 4

Cercomonadidae family 45108 Flagellate Other 4

root no rank 1 Unidentified Other 7400

Metazoa kingdom 33208 Metazoans Other 3031

Eurotatoria class 2816136 Rotifers 1655

Zygnemophyceae class 131209 Gamophytes Other 1295

Choreotrichia subclass 141411 Ciliates 522

Choreotrichida order 200605 Ciliates 499

Insecta class 50557 Insects Other 397

Burkholderiales order 80840 Bacteria 268

Eukaryota superkingdo 2759 Eucaryotes Other 211

Lepidoptera order 7088 Butterflies and moths Insects 196

Stichotrichia subclass 194286 Ciliates 171

Proteobacteria phylum 1224 Purple bacteria and relatives Bacteria 137

Florideophyceae class 2806 Red algae 106

Metakinetoplastina subclass 2704647 Other 104

Chromulinales order 96792 Heterokont a 103



Litostomatea class 5988 Ciliates 101

Pentapetalae clade 1437201 Plants 92

Chromadorea class 119089 Other 80

Oomycota phylum 4762 Heterokont a 70

Pleosporales order 92860 Fungi 63

Stramenopiles clade 33634 Heterokonts Other 61

Heterotrichida order 5957 Ciliates 52

Gastropoda class 6448 Gastropods Molluscs 51

Chordata phylum 7711 Chordates Other 51

Chrysophyceae class 2825 Chrysomonads Heterokont a 50

Ciliophora phylum 5878 Ciliates Other 49

Tetrahymenina suborder 37093 Ciliates Ciliates 45

Caenogastropoda subclass 69555 Molluscs 39

Kinetoplastea class 5653 Kinetoplastids Other 37

Xanthophyceae class 2833 Yellow-green algae Heterokont a 32

Magnoliopsida class 3398 Angiosperms Plants 32

Sessilida order 1974272 Ciliates 30

Bigyra class 2683628 Heterokont a 30

PACMAD clade clade 147370 Plants 25

Betaproteobacteria class 28216 Bacteria 23

Fungi kingdom 4751 Other 22

Ochrophyta clade 2696291 Heterokont a 22

Gammaproteobacteria class 1236 Bacteria 21

Chlamydomonadales order 3042 Green algae 21

Poeae tribe 147387 Plants 21

Neobodonida order 2704648 Other 20

Arthropoda phylum 6656 Arthropods Other 19

Bacteroidetes phylum 976 Bacteroides-Cytophaga-Flexibacter g Bacteria 18

Streptophyta phylum 35493 Other 15

Thecofilosea class 1004930 Other 11

 

 

 

 

  

   

 

 



Zingiberales order 4618 Plants 9

Ascomycota phylum 4890 Ascomycetes Fungi 9

Ulotrichales order 31306 Green algae 8

Rhodocyclales order 206389 Bacteria 8

Chytridiomycota phylum 4761 Fungi 7

Basidiomycota phylum 5204 Basidiomycetes Fungi 7

Desulfuromonadales order 69541 Bacteria 7

Rhizophydiales order 451442 Fungi 7

Alphaproteobacteria class 28211 Bacteria 6

Verrucomicrobia phylum 74201 Bacteria 5

Sphingomonadales order 204457 Bacteria 5

Cercozoa phylum 136419 Other 4

Planctomycetes phylum 203682 Bacteria 4



Sequence Target ScientificName Rank TaxID CommonName Group 411850

TTAAAAACC WV Porphyrio melanotus species 72013 Pukeko Birds 941

TTTACTCTAAWV Lumbriculus variegatus species 61662 Blackworm Worms 768

TTAATTTAAAWV Lumbricus rubellus species 35632 Red earthworm Worms 694

TTGGCCCTA RV Porphyrio melanotus species 72013 Pukeko Birds 529

TTTACTATAAWV Hydra vulgaris species 6087 Hydra Cnidarians 418

TTTAGACGC WV Galaxias maculatus species 61620 Inanga Fish 350

TTTAGACAA WV Anguilla australis species 7940 Shortfin eel Fish 306

TTTATTTTTA WV Chaetogaster diaphanus species 212246 Oligochaete worm Worms 208

TTTAACTAAGWV Ovis aries species 9940 Sheep Mammals 88

TCTAGCTGG CI Anguilla australis species 7940 Shortfin eel Fish 81

TCTTTCTAATCI Dermatophagoides pteronyssinus species 6956 House dust mite; Dust mite Mites and tic 80

ATTATCAGG CI Cochliopodium kieliense species 1512276 Amoeba Amoebae 65

TCTATCAGG CI Physella acuta species 109671 Left handed sinistral snail Molluscs 59

TCTATCTAGACI Chaetogaster diastrophus species 74727 Oligochaete worm Worms 52

ACTAGCAGGCI Porphyrio melanotus species 72013 Pukeko Birds 44

TCTATCATCTCI Paratanytarsus grimmii species 288873 Chironomid Insects 40

TTTATCAAATCI Aulacorthum solani species 202456 Foxglove aphid Insects 35

ATTATCAGG CI Potamopyrgus antipodarum species 145637 Mud Snail Molluscs 31

ATTGTCAGG CI Cladosporium tenuissimum species 70808 Fungi 27

ACTATCTAA CI Cavariella aegopodii species 330421 Willow carrot aphid Insects 24

ACTAAGTAG CI Poteriospumella lacustris species 1117027 Protist Heterokont a 22

TTTAAGTAG CI Gyraulus corinna species 10000037 NZ freshwater snail Molluscs 19

ATTATCAGG CI Potamopyrgus antipodarum species 145637 Mud Snail Molluscs 11

CGCCCGTCG BE Physella acuta species 109671 Left handed sinistral snail Molluscs 4

ATCCTGCTTTTP Ranunculus genus 3445 Buttercups; spearworts; water crowf Plants 2570

TTAAAAAAA WV Potamopyrgus genus 145636 Mud snails Molluscs 779

GTTGAGGAGMZ Ranunculus genus 3445 Buttercups; spearworts; water crowf Plants 721

ATCCGTGTT TP Holcus genus 15560 Soft-grasses; velvet grasses Plants 653

CGCCCGTCG BE Histriculus genus 47667 Ciliates 369

GCTGAGGAGMZ Holcus genus 15560 Soft-grasses; velvet grasses Plants 316

 



GTCGCTCCT BU Histriculus genus 47667 Ciliates 306

GTTGAGGAGMZ Spirogyra genus 3179 Other 296

ATCCTGTCTTTP Veronica genus 4173 Brooklimes Plants 213

ATCCTGCTTTTP Lotus genus 3867 Plants 160

CGCCCGTCG BE Aspergillus genus 5052 Fungi 148

TTTATCAAATCI Acyrthosiphon genus 7028 Insects 101

GCTGAGGAGMZ Veronica subgen. Beccabunga subgenus 1461652 Plants 77

CGCCCGTCG BE Cocconeis genus 216715 Diatom Diatoms 53

ATCCTGTCTTTP Plantago genus 26867 Plaintains; fleaworts Plants 50

CGCCCGTCG BE Ranunculus genus 3445 Buttercups; spearworts; water crowf Plants 49

GTCGCTACT BU Aspergillus genus 5052 Fungi 46

CTCCTCCTTT TP Rumex genus 3618 Docks; sorrels Plants 44

GTTGTGGAGMZ Plantago genus 26867 Plaintains; fleaworts Plants 41

GTCGCTCCT BU Ranunculus genus 3445 Buttercups; spearworts; water crowf Plants 41

GTCGCACCT BU Cocconeis genus 216715 Diatom Diatoms 41

CGCCCGTCG BE Litonotus genus 346246 Ciliates 39

GTCCACGCC UM Pseudomonas genus 286 Bacteria 36

GTCGCTACT BU Chaetonotus genus 68038 Gastrotrich Other 34

CGCCCGTCG BE Chaetopeltis genus 56001 Green alga Green algae 33

CGCCCGTCG BE Chrysamoeba genus 98047 Heterokont a 28

CTCCTGCTTTTP Persicaria genus 61508 Knotweeds; Smartweeds Plants 26

GTCCACGCC UM Novosphingobium genus 165696 Bacteria 20

CGCCCGTCG BE Chaetonotus genus 68038 Gastrotrich Other 19

GTCGCTCCT BU Spirogyra genus 3179 Other 18

CGCCCGTCG BE Lacrymaria genus 185694 Ciliates 15

GTCCACGCC UM Flavobacterium genus 237 Bacteria 13

CATCATACTALG Ovis genus 9935 Sheep; Ovine Mammals 12

GTCACACCA BU Pseudomonas genus 286 Bacteria 12

GTCGCTACT BU Bullera genus 4970 Fungi 11

CGCCCGTCG BE Allantion genus 188942 Other 11



CGCCCGTCG BE Puccinia genus 5296 Fungi 11

CGCCTGTCG BE Vishniacozyma genus 1891946 Fungi 10

GTCGCTCCTABU Chaetopeltis genus 56001 Green alga Green algae 8

GTCGTTGTT BU Neobodo genus 312470 Other 8

TTTATCAAGTCI Vannella genus 95228 Amoeba Amoebae 8

ATCCTTCTTT TP Trifolium genus 3898 Clover; trefoil Plants 7

GTCCACGCC UM Aeromonas genus 642 Bacteria 7

GTCGCTCCTABU Chilodonella genus 151076 Ciliates 6

GTCGCTACTABU Puccinia genus 5296 Fungi 5

GTCACGTCA BU Opitutus genus 178440 Bacteria 5

TTTATCTAGTCI Poterioochromonas genus 88166 Mixotrophic flagellate Heterokont a 5

CGCCTGTCG BE Tilletiopsis genus 1500560 Fungi 4

ATCCTGTTTTTP Solanoideae subfamily 424551 Plants 501

TTTAACTAACWV Bovidae family 9895 Even-toed ungulates Mammals 381

TTTAACTAACWV Bovidae family 9895 Even-toed ungulates Mammals 227

GTTGAGGAGMZ Solanaceae family 4070 Nightshade family Plants 227

GTCCACGCC UM Comamonadaceae family 80864 Bacteria 188

ATCCTATTTTTP Apiaceae family 4037 Carrot family Plants 69

TTAGCCCTAARV Caprinae subfamily 9963 Mammals 57

GTCCACGCC UM Rhodobacteraceae family 31989 Bacteria 43

GCTGAGGAGMZ Pooideae subfamily 147368 Plants 40

GTCCACGCC UM Sphingomonadaceae family 41297 Bacteria 37

GTCGCTCCTABU Litonotidae family 197908 Ciliates Ciliates 34

CGCCCGTCG BE Stentoridae family 219169 Ciliates 34

GTTGAGGAGMZ Apiaceae family 4037 Carrot family Plants 24

ATCCGTGTT TP Pooideae subfamily 147368 Plants 23

GTTGAGGAGMZ Lauraceae family 3433 Laurel family Plants 18

GTCGCTCCTABU Poaceae family 4479 Grass family Plants 16

GTCACACCA BU Sphingomonadaceae family 41297 Bacteria 16

GTCGCTTTTABU Vorticellidae family 85904 Ciliates 15
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GTCACACCA BU Sphingomonadaceae family 41297 Bacteria 13

ACTAGCAGGCI Culicinae subfamily 43817 Insects 13

GTCCACGCC UM Flavobacteriaceae family 49546 Bacteria 11

GTCCATGCT UM Moraxellaceae family 468 Bacteria 10

CGCCCGCCG BE Tokophryidae family 168137 Ciliates 9

GCCGCTCCC BU Tokophryidae family 168137 Ciliates 6

GTCACACCA BU Moraxellaceae family 468 Bacteria 6

GTCCACGCC UM Chitinophagaceae family 563835 Bacteria 5

ATCCTTATTTTP Musaceae family 4637 Banana family Plants 4

CGCCCGTCG BE Cercomonadidae family 45108 Flagellate Other 4

TTGTCTAATTCCI Eurotatoria class 2816136 Rotifers 1605

GCTGAGGAGMZ Zygnemophyceae class 131209 Gamophytes Other 1295

CGAAGCAAT WV Metazoa kingdom 33208 Metazoans Other 1114

ATTAAGTGG CI root no rank 1 Unidentified Other 542

CGCCCGTCG BE Choreotrichia subclass 141411 Ciliates 522

AAGACACAAXG root no rank 1 Unidentified Other 517

GTCGCTCCT BU Choreotrichida order 200605 Ciliates 499

ATTTTTTCTT TP root no rank 1 Unidentified Other 472

ATTAAGTGG CI root no rank 1 Unidentified Other 439

TTTATTTATAWV root no rank 1 Unidentified Other 364

TCTTTCTTCA CI Insecta class 50557 Insects Other 307

CCTGTCAGG CI Metazoa kingdom 33208 Metazoans Other 302

GTCCACGCC UM Burkholderiales order 80840 Bacteria 244

CTGCAGGGAWV Metazoa kingdom 33208 Metazoans Other 237

TTTAGCATCTCI Metazoa kingdom 33208 Metazoans Other 230

TTTTTATCGGCI root no rank 1 Unidentified Other 219

ACTTTCATCTCI Lepidoptera order 7088 Butterflies and moths Insects 196

AAGAGCGCAWV root no rank 1 Unidentified Other 164

TTTAGCTGG CI root no rank 1 Unidentified Other 163

TTTATTTATAWV root no rank 1 Unidentified Other 158



ATTGTCATCACI Metazoa kingdom 33208 Metazoans Other 137

GTTGTCAAC CI root no rank 1 Unidentified Other 135

ATTATCAGCACI root no rank 1 Unidentified Other 125

TTTAAGTAG CI root no rank 1 Unidentified Other 123

TTTAAGTGG CI root no rank 1 Unidentified Other 118

ATTATCGAG CI root no rank 1 Unidentified Other 102

ACTTAGTGA CI root no rank 1 Unidentified Other 101

AAGTCAACA XG root no rank 1 Unidentified Other 98

CGCCCGTCG BE Metakinetoplastina subclass 2704647 Other 97

GTCCACGCC UM Proteobacteria phylum 1224 Purple bacteria and relatives Bacteria 94

GTTGAGGAGMZ Pentapetalae clade 1437201 Plants 92

TTTAAGTAG CI root no rank 1 Unidentified Other 92

ACTATCAGC CI Insecta class 50557 Insects Other 90

ACTAAGTAC CI root no rank 1 Unidentified Other 89

CTATTCTGCAWV Metazoa kingdom 33208 Metazoans Other 87

ATTATCTGG CI root no rank 1 Unidentified Other 82

TTTAAGAAC CI Chromadorea class 119089 Other 80

CGCCCGTCG BE Litostomatea class 5988 Ciliates 79

CGCAAAGTC XG root no rank 1 Unidentified Other 72

TTGATTTTGGEA root no rank 1 Unidentified Other 71

TTAGCAGGGCI Metazoa kingdom 33208 Metazoans Other 71

TTGAAGAAGWV Metazoa kingdom 33208 Metazoans Other 70

TTCTACAGAAWV Metazoa kingdom 33208 Metazoans Other 68

ACTAAGCGGCI root no rank 1 Unidentified Other 68

ATTATCAAG CI root no rank 1 Unidentified Other 67

TTTAGCTGG CI root no rank 1 Unidentified Other 67

TCGGGTGAT WV Metazoa kingdom 33208 Metazoans Other 66

TCTTTCTTCC CI root no rank 1 Unidentified Other 66

TCTAAGTAG CI root no rank 1 Unidentified Other 65

TCTTTCAAGTCI root no rank 1 Unidentified Other 65
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ATTATCATCACI Eukaryota superkingdo 2759 Eucaryotes Other 62

ATTATCGAG CI root no rank 1 Unidentified Other 61

CGCCCGTCG BE Stramenopiles clade 33634 Heterokonts Other 61

TCTAAGTGC CI root no rank 1 Unidentified Other 59

TCTTTCAAGACI root no rank 1 Unidentified Other 59

TCGCACCCG WV root no rank 1 Unidentified Other 56

TTTGGCAGG CI root no rank 1 Unidentified Other 56

TTTGAGTGC CI root no rank 1 Unidentified Other 55

TTTAAGTACACI root no rank 1 Unidentified Other 54

CGCCCGTCG BE Eukaryota superkingdo 2759 Eucaryotes Other 53

CGCCCGTCG BE Chromulinales order 96792 Heterokont a 53

GTCGCTCCTABU Heterotrichida order 5957 Ciliates 52

GTCGGAAACWV Metazoa kingdom 33208 Metazoans Other 51

TTTAAGTTCACI Florideophyceae class 2806 Red algae 51

ATTAGCTAG CI root no rank 1 Unidentified Other 51

TTTATCAAG CI root no rank 1 Unidentified Other 51

CGCCCGTCG BE Gastropoda class 6448 Gastropods Molluscs 51

GTCGCACCT BU Chromulinales order 96792 Heterokont a 50

ACTGTCTTCACI root no rank 1 Unidentified Other 50

CGCCCGTCG BE Chrysophyceae class 2825 Chrysomonads Heterokont a 50

TTTAAGTAG CI root no rank 1 Unidentified Other 48

TTTAGCTTCTCI root no rank 1 Unidentified Other 47

CGCCCGTCG BE root no rank 1 Unidentified Other 47

TTTGTCATCACI root no rank 1 Unidentified Other 46

TTTAAGTAG CI root no rank 1 Unidentified Other 46

TGACGGCGCWV Metazoa kingdom 33208 Metazoans Other 45

TTTGGCTTCGCI root no rank 1 Unidentified Other 45

CGCCCGTCA BE root no rank 1 Unidentified Other 44

TTATCAGCTGCI root no rank 1 Unidentified Other 42

TCCGTCCAG XG root no rank 1 Unidentified Other 41



ACTTTCAAG CI root no rank 1 Unidentified Other 41

CAGGCCGCCWV root no rank 1 Unidentified Other 40

TTTGTCTAATCI Metazoa kingdom 33208 Metazoans Other 40

ACTCAGTAA CI Metazoa kingdom 33208 Metazoans Other 40

CGCCCGTCG BE Stichotrichia subclass 194286 Ciliates 40

GTCGCTACT BU Caenogastropoda subclass 69555 Molluscs 39

GTCGCTACT BU Eukaryota superkingdo 2759 Eucaryotes Other 38

ATTAAGTAG CI root no rank 1 Unidentified Other 38

GCACTTAAC CI Metazoa kingdom 33208 Metazoans Other 37

GTCACTACTABU root no rank 1 Unidentified Other 36

GTCGCACCT BU root no rank 1 Unidentified Other 36

ATTATCAGG CI root no rank 1 Unidentified Other 36

ATTAGCAGGCI root no rank 1 Unidentified Other 36

ATTATCATCACI Florideophyceae class 2806 Red algae 35

TTATCATCAACI root no rank 1 Unidentified Other 35

TTTAGCTGG CI root no rank 1 Unidentified Other 35

CGCCCGT G BE Stichotrichia subclass 194286 Ciliates 35

GCGCCTCAA WV root no rank 1 Unidentified Other 34

AAATAAATC XG root no rank 1 Unidentified Other 34

ATTAAGTTC CI root no rank 1 Unidentified Other 34

ATTATCTAG CI root no rank 1 Unidentified Other 34

TTTAGCGAG CI root no rank 1 Unidentified Other 34

ATTATCATCACI root no rank 1 Unidentified Other 34

TGGCCTTATCWV Metazoa kingdom 33208 Metazoans Other 33

ATTATCTAG CI root no rank 1 Unidentified Other 33

ATTATCGTCACI root no rank 1 Unidentified Other 33

GTTGAGGAGMZ Magnoliopsida class 3398 Angiosperms Plants 32

GTCGCTCCTABU Stichotrichia subclass 194286 Ciliates 32

TTTAAGTGG CI root no rank 1 Unidentified Other 32

ATTAAGTAG CI root no rank 1 Unidentified Other 32
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ATTAAGTGC CI Metazoa kingdom 33208 Metazoans Other 32

CGCCCGTCG BE Xanthophyceae class 2833 Yellow-green algae Heterokont a 32

GTCGCTACTABU Pleosporales order 92860 Fungi 31

GTCGCTCCTABU Ciliophora phylum 5878 Ciliates Other 31

GTCCACGCC UM Proteobacteria phylum 1224 Purple bacteria and relatives Bacteria 31

GTCGCTTTTABU Sessilida order 1974272 Ciliates 30

GTCGCTCCTABU Stichotrichia subclass 194286 Ciliates 30

TCTATCCTCACI Metazoa kingdom 33208 Metazoans Other 29

CGCCCGTCG BE Oomycota phylum 4762 Heterokont a 29

TTAGCCCTAARV Chordata phylum 7711 Chordates Other 28

TTTGAGTGG CI root no rank 1 Unidentified Other 28

TGGTTGCCG WV Metazoa kingdom 33208 Metazoans Other 26

TCTCAGTTCACI root no rank 1 Unidentified Other 26

ATCCCTTTTT TP PACMAD clade clade 147370 Plants 25

GTCGCTACTABU Eurotatoria class 2816136 Rotifers 25

TTTATCATCACI root no rank 1 Unidentified Other 25

ATTAGCTAG CI root no rank 1 Unidentified Other 25

TTTAAGTAG CI root no rank 1 Unidentified Other 25

TTTAGCGAG CI root no rank 1 Unidentified Other 25

CGCCCGTCG BE Eurotatoria class 2816136 Rotifers 25

GTCCACGCC UM Burkholderiales order 80840 Bacteria 24

CTTAAGTAA CI root no rank 1 Unidentified Other 24

TTCAAGGCA XG root no rank 1 Unidentified Other 23

GTCGCTTGTABU Tetrahymenina suborder 37093 Ciliates Ciliates 23

GTCCACGCC UM Betaproteobacteria class 28216 Bacteria 23

TTTAAGTTCTCI Eukaryota superkingdo 2759 Eucaryotes Other 23

GTCGCTACTABU root no rank 1 Unidentified Other 22

GTCGCTCCTABU Litostomatea class 5988 Ciliates 22

ACTTAGTGG CI root no rank 1 Unidentified Other 22

GATCCAGCT CI root no rank 1 Unidentified Other 22



ATTAAGTGC CI root no rank 1 Unidentified Other 22

ATTGTCTGG CI root no rank 1 Unidentified Other 22

CGCCCGTCG BE Tetrahymenina suborder 37093 Ciliates Ciliates 22

CGCCCGTCG BE Ochrophyta clade 2696291 Heterokont a 22

ATCCGTGTT TP Poeae tribe 147387 Plants 21

GTCAACTCA BU root no rank 1 Unidentified Other 21

TTTATCTTCT CI root no rank 1 Unidentified Other 21

TTTATCTGCTCI Metazoa kingdom 33208 Metazoans Other 21

ATTAGCTGG CI root no rank 1 Unidentified Other 21

ATTAGCAGGCI Eukaryota superkingdo 2759 Eucaryotes Other 21

TTAAGTAAC CI root no rank 1 Unidentified Other 21

CGCCCGTCG BE Chlamydomonadales order 3042 Green algae 21

ACTGCCTCTTWV Metazoa kingdom 33208 Metazoans Other 20

GTCGTTGTT BU Neobodonida order 2704648 Other 20

TTTAAGTTCACI Florideophyceae class 2806 Red algae 20

AACCGGTTT CI Metazoa kingdom 33208 Metazoans Other 20

CGCCCGTCG BE Stichotrichia subclass 194286 Ciliates 20

CGCCCGTCG BE Pleosporales order 92860 Fungi 20

TTGAATTGG WV Metazoa kingdom 33208 Metazoans Other 19

TTCCTCCTTT TP root no rank 1 Unidentified Other 19

ATTAGCAAG CI Oomycota phylum 4762 Heterokont a 19

TTTAAGCAG CI root no rank 1 Unidentified Other 19

ATTATCTAATCI Metazoa kingdom 33208 Metazoans Other 19

ATTATCAGC CI Arthropoda phylum 6656 Arthropods Other 19

GTCGTTGTT BU Kinetoplastea class 5653 Kinetoplastids Other 18

GTCGCTCCTABU Ciliophora phylum 5878 Ciliates Other 18

TTTAGCTGG CI root no rank 1 Unidentified Other 18

TTTACTATAGWV Metazoa kingdom 33208 Metazoans Other 17

TTGTCCTTGACI Metazoa kingdom 33208 Metazoans Other 17

TTATCATCAACI root no rank 1 Unidentified Other 17
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GACATCGTG WV Metazoa kingdom 33208 Metazoans Other 16

TCTATCAGG CI root no rank 1 Unidentified Other 16

CGCCCGTCG BE Bigyra class 2683628 Heterokont a 16

GTTGAGGAGMZ Streptophyta phylum 35493 Other 15

TTTGTCTTCT CI root no rank 1 Unidentified Other 15

ATTAAGTAG CI root no rank 1 Unidentified Other 15

TTTATCAAG CI root no rank 1 Unidentified Other 15

TTCTGCCTTCCI Metazoa kingdom 33208 Metazoans Other 15

GGTCGATCC WV Metazoa kingdom 33208 Metazoans Other 14

AGTACCGCC XG root no rank 1 Unidentified Other 14

GTCGCTCCTABU Stichotrichia subclass 194286 Ciliates 14

GTCGCACCT BU Eukaryota superkingdo 2759 Eucaryotes Other 14

TTTGAGTGG CI root no rank 1 Unidentified Other 14

ATTATCTGGACI root no rank 1 Unidentified Other 14

TTTAAGTGC CI root no rank 1 Unidentified Other 14

CGCCCGTCG BE Kinetoplastea class 5653 Kinetoplastids Other 14

ATCAAACTG EA root no rank 1 Unidentified Other 13

CGACGCTCT XG root no rank 1 Unidentified Other 13

GTCTAACTAGTP root no rank 1 Unidentified Other 13

ATTATCAAG CI root no rank 1 Unidentified Other 13

ATTAGCTTCCCI root no rank 1 Unidentified Other 13

CGCCCGTCG BE Oomycota phylum 4762 Heterokont a 13

CGCCCGTCG BE root no rank 1 Unidentified Other 13

TACAAATAA WV root no rank 1 Unidentified Other 12

GCGCGATGGWV root no rank 1 Unidentified Other 12

TTTACTATATWV root no rank 1 Unidentified Other 12

TGGAAGCGGXG root no rank 1 Unidentified Other 12

GTCGCTCCTABU root no rank 1 Unidentified Other 12

CATTGCATA CI Metazoa kingdom 33208 Metazoans Other 12

CTTGGCTAG CI root no rank 1 Unidentified Other 12



TTTAGCTGG CI root no rank 1 Unidentified Other 12

TTTATCTGGACI root no rank 1 Unidentified Other 12

TTTCGTCAATCI root no rank 1 Unidentified Other 12

CGCCCGTCG BE root no rank 1 Unidentified Other 12

CGCCCGTCG BE Pleosporales order 92860 Fungi 12

CGGGCCTTG WV Metazoa kingdom 33208 Metazoans Other 11

GCTTCTGGTGWV Metazoa kingdom 33208 Metazoans Other 11

ACTTTACATGXG root no rank 1 Unidentified Other 11

GTCACACCA BU Gammaproteobacteria class 1236 Bacteria 11

ATTAGCAGGCI root no rank 1 Unidentified Other 11

ACTTTCGATGCI Metazoa kingdom 33208 Metazoans Other 11

ATTATCAAG CI root no rank 1 Unidentified Other 11

CTTATCAGC CI root no rank 1 Unidentified Other 11

TTTAAGCGC CI root no rank 1 Unidentified Other 11

GACCGTGGGWV root no rank 1 Unidentified Other 10

GATGATCTTGYG Chordata phylum 7711 Chordates Other 10

GTCGCACCT BU Bigyra class 2683628 Heterokont a 10

GTCACACCA BU Gammaproteobacteria class 1236 Bacteria 10

GTTAAGTTCGCI root no rank 1 Unidentified Other 10

TTTAGCAGG CI root no rank 1 Unidentified Other 10

TTTCTCGCCCWV root no rank 1 Unidentified Other 9

GTTGAGGAGMZ Zingiberales order 4618 Plants 9

GTCGCTACTABU Ascomycota phylum 4890 Ascomycetes Fungi 9

GTCGCACCT BU Oomycota phylum 4762 Heterokont a 9

GTCGTTACTABU Fungi kingdom 4751 Other 9

GTCCACGCC UM Bacteroidetes phylum 976 Bacteroides-Cytophaga-Flexibacter g Bacteria 9

ATTATCAGG CI root no rank 1 Unidentified Other 9

ATTATCTAG CI root no rank 1 Unidentified Other 9

ATCCGTTGTGCI root no rank 1 Unidentified Other 9

CGCCCGTCG BE Fungi kingdom 4751 Other 9
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ATGATGATA WV Metazoa kingdom 33208 Metazoans Other 8

TTCTGAACG XG root no rank 1 Unidentified Other 8

GTCCATGCC UM root no rank 1 Unidentified Other 8

GTCCACGCC UM Rhodocyclales order 206389 Bacteria 8

ACTTGCAAG CI Metazoa kingdom 33208 Metazoans Other 8

TCTATCTAGACI Metazoa kingdom 33208 Metazoans Other 8

ATTGTCTTCACI Metazoa kingdom 33208 Metazoans Other 8

GCTGTCTGT CI Metazoa kingdom 33208 Metazoans Other 8

TTTATCTTCT CI Metazoa kingdom 33208 Metazoans Other 8

TTCTATCAGACI root no rank 1 Unidentified Other 8

CGCCCGTCG BE Ulotrichales order 31306 Green algae 8

CGACCCCAA WV Metazoa kingdom 33208 Metazoans Other 7

GAAAGAGTGLG root no rank 1 Unidentified Other 7

ATCGATGAA XG root no rank 1 Unidentified Other 7

GTCACACCA BU Proteobacteria phylum 1224 Purple bacteria and relatives Bacteria 7

GTCCACGCC UM Desulfuromonadales order 69541 Bacteria 7

TTTATCAGG CI root no rank 1 Unidentified Other 7

TCTAGCAGG CI Chordata phylum 7711 Chordates Other 7

AATATCAAG CI root no rank 1 Unidentified Other 7

CGCCCGTCG BE root no rank 1 Unidentified Other 7

CGCCCGTCG BE Chytridiomycota phylum 4761 Fungi 7

CGCCCGTCG BE Metakinetoplastina subclass 2704647 Other 7

CGCCCGTCG BE Thecofilosea class 1004930 Other 7

CGCCTGTCG BE Basidiomycota phylum 5204 Basidiomycetes Fungi 7

CGCCCGTCG BE Rhizophydiales order 451442 Fungi 7

CATCCAGCC EA root no rank 1 Unidentified Other 6

TTCCGAGGGWV Metazoa kingdom 33208 Metazoans Other 6

AGCATCGAA WV root no rank 1 Unidentified Other 6

AGTGCACCA WV Metazoa kingdom 33208 Metazoans Other 6

GAAAGAGTGLG Chordata phylum 7711 Chordates Other 6



ATCTTGTTTTTP root no rank 1 Unidentified Other 6

GTCGCTTGA BU root no rank 1 Unidentified Other 6

GTCACACCA BU Alphaproteobacteria class 28211 Bacteria 6

GTCAAGTCA BU root no rank 1 Unidentified Other 6

GTCGCTCCTABU root no rank 1 Unidentified Other 6

GTTAAGTGGCI root no rank 1 Unidentified Other 6

TTTATCTGGTCI root no rank 1 Unidentified Other 6

ATTAGCTAG CI root no rank 1 Unidentified Other 6

ATTATCAAA CI root no rank 1 Unidentified Other 6

TTTAGCTATTCI root no rank 1 Unidentified Other 6

ACTAAGTAG CI root no rank 1 Unidentified Other 6

AGACCGGCGEA root no rank 1 Unidentified Other 5

TGGAAAGTC WV root no rank 1 Unidentified Other 5

CGGAGGCGAWV Metazoa kingdom 33208 Metazoans Other 5

AGGCGAGAGXG root no rank 1 Unidentified Other 5

GTCACATCA BU Verrucomicrobia phylum 74201 Bacteria 5

GTCGCTGCT BU root no rank 1 Unidentified Other 5

GTCACGCCA BU Sphingomonadales order 204457 Bacteria 5

GTCGTTGTT BU Kinetoplastea class 5653 Kinetoplastids Other 5

GTCACATCA BU root no rank 1 Unidentified Other 5

GTCCGCACT UM Bacteroidetes phylum 976 Bacteroides-Cytophaga-Flexibacter g Bacteria 5

GTCCACGCT UM Proteobacteria phylum 1224 Purple bacteria and relatives Bacteria 5

TTTGTCTGG CI root no rank 1 Unidentified Other 5

TCTAAGTGG CI root no rank 1 Unidentified Other 5

TCAGTATTTTCCI root no rank 1 Unidentified Other 5

GAGCAAACCCI root no rank 1 Unidentified Other 5

ATTATCTAATCI Metazoa kingdom 33208 Metazoans Other 5

TAATAGATA CI root no rank 1 Unidentified Other 5

TTTAAGTTCACI root no rank 1 Unidentified Other 5

CGCCCGTCG BE root no rank 1 Unidentified Other 5
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CTTCGAGCA WV Metazoa kingdom 33208 Metazoans Other 4

CCTGAGCGAWV Metazoa kingdom 33208 Metazoans Other 4

GTCAAGTCA BU root no rank 1 Unidentified Other 4

GTCGCTACT BU root no rank 1 Unidentified Other 4

GTCGCTACT BU Fungi kingdom 4751 Other 4

GTCGCACCT BU Bigyra class 2683628 Heterokont a 4

GTCGCTCCTABU root no rank 1 Unidentified Other 4

GTCGCTACT BU Thecofilosea class 1004930 Other 4

GTCCGCACA UM Bacteroidetes phylum 976 Bacteroides-Cytophaga-Flexibacter g Bacteria 4

GTCTTGGCC UM Planctomycetes phylum 203682 Bacteria 4

TTTAAGCTCTCI root no rank 1 Unidentified Other 4

TCTAAGTAG CI root no rank 1 Unidentified Other 4

GCTTTCGAG CI Metazoa kingdom 33208 Metazoans Other 4

TTTATCTAGTCI root no rank 1 Unidentified Other 4

GCTTTCCGTCCI Metazoa kingdom 33208 Metazoans Other 4

CGCCCGTCG BE root no rank 1 Unidentified Other 4

CGCCCGTCG BE root no rank 1 Unidentified Other 4

CGCCCGTCG BE Cercozoa phylum 136419 Other 4

CGCCCGTCA BE root no rank 1 Unidentified Other 4

UID TICI_version TICI_value TICI_rating TICI_quantile TICI_nseqs TICI_reliability

411850 Riverine V1 82.57 Poor 0.18 146 Low
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ScientificName Rank TaxID CommonName Group 411851

Chaetogaster diastrophus species 74727 Oligochaete worm Worms 22609

Closterium baillyanum species 1416941 Charophyte green algae Other 1841

Anguilla australis species 7940 Shortfin eel Fish 1807

Paranephrops planifrons species 99774 Koura; freshwater crayfish Crustaceans 203

Nais elinguis species 74736 Sludgeworm Worms 162

Clematis terniflora species 231663 Clematis Plants 129

Capra hircus species 9925 Goat Mammals 122

Aoteapsyche colonica species 177870 NZ caddisfly Insects 100

Lumbricus rubellus species 35632 Red earthworm Worms 84

Limnodrilus hoffmeisteri species 76587 Redworm Worms 38

uncultured Pythium species 205931 Oomycetes 29

Cochliopodium kieliense species 1512276 Amoeba Amoebae 25

Eiseniella tetraedra species 1302610 Squaretail worm Worms 21

Psilochorema bidens species 1968986 NZ caddisfly Insects 16

Cricotopus sp. NZeP20 species 1667446 NZ mining midge Insects 13

Bos taurus species 9913 Cattle Mammals 9

Nitzschia acidoclinata species 1302829 Diatom Diatoms 6

Vannella simplex species 197532 Amoeba Amoebae 5

Polygonum genus 46786 Plants 303

Trifolium genus 3898 Clover; trefoil Plants 178

Cocconeis genus 216715 Diatom Diatoms 153

Gomphonema genus 97226 Diatom Diatoms 150

Cymbella genus 216744 Diatom Diatoms 122

Stentor genus 5962 Ciliates 107

Nais genus 74730 Sludgeworm Worms 101

Erythranthe genus 1502711 Monkey-flowers; musk-flowers Plants 91

Acer genus 4022 Maple Plants 88

Oedogonium genus 55993 Filamentous green alga Green algae 76

Cicer genus 3826 Legume Plants 71

Berberis genus 22774 Barberries Plants 70



Trithigmostoma genus 37473 Ciliates 68

Pseudomonas genus 286 Bacteria 67

Navicula genus 50949 Diatom Diatoms 58

Aspergillus genus 5052 Fungi 57

Aeromonas genus 642 Bacteria 56

Anguilla genus 7935 Eels Fish 51

Chilodonella genus 151076 Ciliates 49

Cryptomonas genus 3030 Cryptomona 47

Parablechnum genus 1905745 Plants 42

Neobodo genus 312470 Other 36

Flavobacterium genus 237 Bacteria 35

Tetrahymena genus 5890 Ciliates 33

Acinetobacter genus 469 Bacteria 32

Nitzschia genus 2857 Pennate diatom Diatoms 28

Sphingorhabdus genus 1434046 Bacteria 20

Lacrymaria genus 185694 Ciliates 19

Deleatidium genus 551873 NZ mayfly Insects 19

Cochliopodium genus 313557 Amoeba Amoebae 18

Silanimonas genus 292713 Bacteria 17

Sellaphora genus 216740 Diatom Diatoms 16

Arcicella genus 217140 Bacteria 13

Cladophora genus 34125 Green alga Green algae 10

Goniomonas genus 31324 Cryptomona 9

Pararheinheimera genus 2071980 Bacteria 9

Herpetocypris genus 1473179 Crustaceans 8

Sphingopyxis genus 165697 Bacteria 7

Pisidium genus 98305 Molluscs 6

Drepanosiphum genus 136352 Insects 5

Saprolegnia genus 4769 Cotton mould; water mould Oomycetes 4

Melosira genus 35124 Diatom Diatoms 4

  

   

  

   

 

 

 

  

  

 

 

 

  

  

    

 

 

 

 

 

   



Pooideae subfamily 147368 Plants 597

Naididae family 2109251 Sludgeworms Worms 449

Rosoideae subfamily 171638 Plants 392

Chaetonotidae family 41372 Other 379

Pedaliaceae family 4180 Sesame family Plants 319

Comamonadaceae family 80864 Bacteria 296

Pinaceae family 3318 Pine family Plants 188

Cryptomonadaceae family 2896 Cryptomona 65

Chitinophagaceae family 563835 Bacteria 24

Moraxellaceae family 468 Bacteria 21

Rhodobacteraceae family 31989 Bacteria 16

Ilyocyprididae family 182490 Crustaceans 9

Chromatiaceae family 1046 Purple sulfur bacteria Bacteria 6

Scytosiphonaceae family 2891 Heterokont a 5

Lewinellaceae family 1937960 Bacteria 5

Scytomonadidae family 2570650 Other 4

root no rank 1 Unidentified Other 6681

Eukaryota superkingdo 2759 Eucaryotes Other 911

Metazoa kingdom 33208 Metazoans Other 640

Bdelloidea subclass 44578 Rotifers 514

Choreotrichia subclass 141411 Ciliates 457

Burkholderiales order 80840 Bacteria 422

Choreotrichida order 200605 Ciliates 388

Polygoneae tribe 1110385 Plants 285

Magnoliopsida class 3398 Angiosperms Plants 281

Saccharomycetales order 4892 Fungi 265

Florideophyceae class 2806 Red algae 185

Eurotatoria class 2816136 Rotifers 171

Proteobacteria phylum 1224 Purple bacteria and relatives Bacteria 139

Rosales order 3744 Plants 121



Chordata phylum 7711 Chordates Other 115

Ochrophyta clade 2696291 Heterokont a 95

Viridiplantae kingdom 33090 Green plants Other 91

Chlamydomonadales order 3042 Green algae 83

Mesangiospermae clade 1437183 Plants 82

Chrysophyceae class 2825 Chrysomonads Heterokont a 74

Betaproteobacteria class 28216 Bacteria 62

Arthropoda phylum 6656 Arthropods Other 60

Bacillariophyta phylum 2836 Diatoms Heterokont a 53

Chlorophyta phylum 3041 Green algae Other 48

Myrtales order 41944 Plants 48

Fungi kingdom 4751 Other 46

Cryptophyceae class 3027 Cryptomonads Other 44

Kinetoplastea class 5653 Kinetoplastids Other 41

Bacteroidetes phylum 976 Bacteroides-Cytophaga-Flexibacter g Bacteria 40

Chromulinales order 96792 Heterokont a 36

Alphaproteobacteria class 28211 Bacteria 30

Stramenopiles clade 33634 Heterokonts Other 25

Stichotrichia subclass 194286 Ciliates 24

Poales order 38820 Plants 23

unclassified Chlamydomonas no rank 2034146 Green algae 23

Tetrahymenina suborder 37093 Ciliates Ciliates 17

Cercozoa phylum 136419 Other 13

Neobodonida order 2704648 Other 12

Chytridiomycetes class 451435 Fungi 11

Thecofilosea class 1004930 Other 11

Naviculales order 38748 Diatoms 10

unclassified Chloromonas no rank 2060747 Green algae 10

Phaeophyceae class 2870 Brown algae Heterokont a 9

Chlorophyceae class 3166 Green algae 9

 

 

  

 

 

 

   



Insecta class 50557 Insects Other 9

unclassified Chlamydomonadales no rank 120853 Green algae 9

Rhodophyta phylum 2763 Red algae Other 8

Centroplasthelida class 193537 Centrohelids Other 8

Deltaproteobacteria class 28221 Bacteria 7

Streptophyta phylum 35493 Other 7

unclassified Saprolegnia no rank 372087 Oomycetes 7

Heterolobosea phylum 5752 Other 6

Euglenales order 86650 Other 5

Oomycota phylum 4762 Heterokont a 4



Sequence Target ScientificName Rank TaxID CommonName Group 411851

TTTATTTATAWV Chaetogaster diastrophus species 74727 Oligochaete worm Worms 19954

TCTATCAAGACI Chaetogaster diastrophus species 74727 Oligochaete worm Worms 2655

ATCCTATGA TP Closterium baillyanum species 1416941 Charophyte green algae Other 1841

TCAACCTTAARV Anguilla australis species 7940 Shortfin eel Fish 1585

ATCTCCCTACZP Paranephrops planifrons species 99774 Koura; freshwater crayfish Crustaceans 203

TTTAGACAA WV Anguilla australis species 7940 Shortfin eel Fish 156

TTTATTTTTA WV Nais elinguis species 74736 Sludgeworm Worms 155

ATCCTTTTTT TP Clematis terniflora species 231663 Clematis Plants 129

TTAGCCCTAARV Capra hircus species 9925 Goat Mammals 122

ACTCTCTTCACI Aoteapsyche colonica species 177870 NZ caddisfly Insects 100

TTAATTTAAAWV Lumbricus rubellus species 35632 Red earthworm Worms 84

TCTAGCTGG CI Anguilla australis species 7940 Shortfin eel Fish 62

TTTACCATAAWV Limnodrilus hoffmeisteri species 76587 Redworm Worms 38

TTTATCAAG CI uncultured Pythium species 205931 Oomycetes 29

ATTATCAGG CI Cochliopodium kieliense species 1512276 Amoeba Amoebae 25

TTAATTCTAAWV Eiseniella tetraedra species 1302610 Squaretail worm Worms 21

CCTTTCTTCACI Psilochorema bidens species 1968986 NZ caddisfly Insects 16

ACTATCTTCTCI Cricotopus sp. NZeP20 species 1667446 NZ mining midge Insects 13

TTTAACTAACWV Bos taurus species 9913 Cattle Mammals 9

ATTATCAAG CI Nais elinguis species 74736 Sludgeworm Worms 7

TCTTTCGGGCCI Nitzschia acidoclinata species 1302829 Diatom Diatoms 6

TTTATCAAG CI Vannella simplex species 197532 Amoeba Amoebae 5

AAACAAATA LG Anguilla australis species 7940 Shortfin eel Fish 4

GTTGAGGAGMZ Polygonum genus 46786 Plants 303

ATCCTTCTTT TP Trifolium genus 3898 Clover; trefoil Plants 178

CGCCCGTCG BE Cocconeis genus 216715 Diatom Diatoms 102

ATCCTCTTTT TP Erythranthe genus 1502711 Monkey-flowers; musk-flowers Plants 91

ATCCTGTTTTTP Acer genus 4022 Maple Plants 88

CGCCCGTCG BE Cymbella genus 216744 Diatom Diatoms 83

CGCCCGTCG BE Gomphonema genus 97226 Diatom Diatoms 79

   

 

  

 



GTTGTGGAGMZ Oedogonium genus 55993 Filamentous green alga Green algae 76

ATCCTGCTTTTP Cicer genus 3826 Legume Plants 71

ATCCTGTTTTTP Berberis genus 22774 Barberries Plants 70

CGCCCGTCG BE Trithigmostoma genus 37473 Ciliates 63

CGCCCGTCG BE Stentor genus 5962 Ciliates 61

GTCCACGCC UM Aeromonas genus 642 Bacteria 56

TCAACCTTAARV Anguilla genus 7935 Eels Fish 51

GTCGCACCT BU Cocconeis genus 216715 Diatom Diatoms 51

CGCCCGTCG BE Aspergillus genus 5052 Fungi 48

GTCGCTCCTABU Cryptomonas genus 3030 Cryptomona 47

GTCGCACCT BU Gomphonema genus 97226 Diatom Diatoms 47

TTTATTTTTA WV Nais genus 74730 Sludgeworm Worms 46

GTCGCTCCTABU Stentor genus 5962 Ciliates 46

ATCTCCTATTTP Parablechnum genus 1905745 Plants 42

GTCCACGCC UM Pseudomonas genus 286 Bacteria 42

GTCGCACCT BU Cymbella genus 216744 Diatom Diatoms 39

GTCCATGCC UM Acinetobacter genus 469 Bacteria 32

CGCCCGTCG BE Navicula genus 50949 Diatom Diatoms 31

TCTATCAAG CI Nais genus 74730 Sludgeworm Worms 28

ATTATCTGG CI Nitzschia genus 2857 Pennate diatom Diatoms 28

TTTATTTTTA WV Nais genus 74730 Sludgeworm Worms 27

CGCCCGTCG BE Chilodonella genus 151076 Ciliates 26

GTCGCTTGT BU Tetrahymena genus 5890 Ciliates 25

GTCGCACCT BU Gomphonema genus 97226 Diatom Diatoms 24

GTCGCTCCTABU Chilodonella genus 151076 Ciliates 23

GTCCACGCC UM Flavobacterium genus 237 Bacteria 21

GTCCACGCC UM Sphingorhabdus genus 1434046 Bacteria 20

CGCCCGTCG BE Neobodo genus 312470 Other 20

TTTATCCGCACI Deleatidium genus 551873 NZ mayfly Insects 19

CGCCCGTCG BE Lacrymaria genus 185694 Ciliates 19



ATTATCTGG CI Cochliopodium genus 313557 Amoeba Amoebae 18

GTCCACGCC UM Silanimonas genus 292713 Bacteria 17

GTCGTTGTT BU Neobodo genus 312470 Other 16

GTCGCACCT BU Navicula genus 50949 Diatom Diatoms 15

GTCACACCA BU Pseudomonas genus 286 Bacteria 15

GTCCACGCC UM Flavobacterium genus 237 Bacteria 14

GTCCACACTGUM Arcicella genus 217140 Bacteria 13

GTCGCACCT BU Navicula genus 50949 Diatom Diatoms 12

GTCCACGCC UM Pseudomonas genus 286 Bacteria 10

GTCGCTACT BU Aspergillus genus 5052 Fungi 9

GTCCACGCC UM Pararheinheimera genus 2071980 Bacteria 9

ATTATCAGG CI Sellaphora genus 216740 Diatom Diatoms 9

CGCCCGTCG BE Goniomonas genus 31324 Cryptomona 9

TTTGTCAAG CI Herpetocypris genus 1473179 Crustaceans 8

CGCCCGTCG BE Tetrahymena genus 5890 Ciliates 8

GTCCACGCC UM Sphingopyxis genus 165697 Bacteria 7

GTTAGCAGGCI Sellaphora genus 216740 Diatom Diatoms 7

TTTAAGCAA CI Pisidium genus 98305 Molluscs 6

GTCGCTCCTABU Trithigmostoma genus 37473 Ciliates 5

GTCGCTCCTABU Cladophora genus 34125 Green alga Green algae 5

TCTATCTAATCI Drepanosiphum genus 136352 Insects 5

CGCCCGTCG BE Cladophora genus 34125 Green alga Green algae 5

GTCGCACCT BU Melosira genus 35124 Diatom Diatoms 4

CGCCCGTCG BE Saprolegnia genus 4769 Cotton mould; water mould Oomycetes 4

ATCCGTGTT TP Pooideae subfamily 147368 Plants 567

ATCCCGTTTTTP Rosoideae subfamily 171638 Plants 392

ATCCTGTTTTTP Pedaliaceae family 4180 Sesame family Plants 319

GTCCACGCC UM Comamonadaceae family 80864 Bacteria 296

CGCCCGTCG BE Naididae family 2109251 Sludgeworms Worms 240

GTCGCTACT BU Naididae family 2109251 Sludgeworms Worms 209
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CGCCCGTCG BE Chaetonotidae family 41372 Other 200

GTTGAGGAGMZ Pinaceae family 3318 Pine family Plants 188

GTCGCTACT BU Chaetonotidae family 41372 Other 179

CGCCCGTCG BE Cryptomonadaceae family 2896 Cryptomona 48

GCTGAGGAGMZ Pooideae subfamily 147368 Plants 30

GTCACACCA BU Moraxellaceae family 468 Bacteria 21

GTCCACGCC UM Chitinophagaceae family 563835 Bacteria 18

GTCGCTCCT BU Cryptomonadaceae family 2896 Cryptomona 17

GTCCACGCC UM Rhodobacteraceae family 31989 Bacteria 16

GTCGCTACT BU Ilyocyprididae family 182490 Crustaceans 9

GTCCACGCC UM Chitinophagaceae family 563835 Bacteria 6

GTCCACGCC UM Chromatiaceae family 1046 Purple sulfur bacteria Bacteria 6

GTCCACGCC UM Lewinellaceae family 1937960 Bacteria 5

GTTAAGTGGCI Scytosiphonaceae family 2891 Heterokont a 5

GTCGTTGCC BU Scytomonadidae family 2570650 Other 4

GTTATCTGG CI Eukaryota superkingdo 2759 Eucaryotes Other 817

CTCCTAGAA TP root no rank 1 Unidentified Other 655

TTTGTCTAGCCI root no rank 1 Unidentified Other 625

TCTAGCTGG CI root no rank 1 Unidentified Other 526

AAGAGCGCAWV root no rank 1 Unidentified Other 499

TTTATCTAATCI Bdelloidea subclass 44578 Rotifers 489

CGCCCGTCG BE Choreotrichia subclass 141411 Ciliates 457

GTCGCTCCT BU Choreotrichida order 200605 Ciliates 388

GTCCACGCC UM Burkholderiales order 80840 Bacteria 376

TTGATTTTGGEA root no rank 1 Unidentified Other 361

GTCACGCTT XG root no rank 1 Unidentified Other 356

CTCCTTCTTT TP Polygoneae tribe 1110385 Plants 285

GTTGAGGAGMZ Magnoliopsida class 3398 Angiosperms Plants 281

TGGTTGCCG WV Metazoa kingdom 33208 Metazoans Other 264

TTTGTCTAATCI Eurotatoria class 2816136 Rotifers 171



CGCCCGTCG BE Saccharomycetales order 4892 Fungi 163

CAAGTACTTCXG root no rank 1 Unidentified Other 159

TTTAAGTAG CI Florideophyceae class 2806 Red algae 146

ATCCTGTTTTTP root no rank 1 Unidentified Other 136

GTCCACGCC UM Proteobacteria phylum 1224 Purple bacteria and relatives Bacteria 134

ATCCTGTTTTTP Rosales order 3744 Plants 121

GTTGTCAAC CI root no rank 1 Unidentified Other 112

ATTATCAGG CI root no rank 1 Unidentified Other 109

GTCGTTACTABU Saccharomycetales order 4892 Fungi 102

GTTATCGTCGCI root no rank 1 Unidentified Other 100

TTACGATTGCEA root no rank 1 Unidentified Other 97

GAAAGAGTGLG root no rank 1 Unidentified Other 96

ATTAAGTAG CI Ochrophyta clade 2696291 Heterokont a 95

TTTAAGTAG CI root no rank 1 Unidentified Other 94

GCTGAGGAGMZ Viridiplantae kingdom 33090 Green plants Other 91

CGACGCTCT XG root no rank 1 Unidentified Other 88

ATCACGTTTTTP Mesangiospermae clade 1437183 Plants 82

TTTAAGTAG CI root no rank 1 Unidentified Other 79

ACTCTCTAG CI Metazoa kingdom 33208 Metazoans Other 79

ATTATCTGGCCI root no rank 1 Unidentified Other 77

ATTATCCGG CI root no rank 1 Unidentified Other 72

GCTATCTGG CI root no rank 1 Unidentified Other 67

GATGTAGTC YG Chordata phylum 7711 Chordates Other 58

ATTAAGCAG CI root no rank 1 Unidentified Other 57

ATTGGCTTCACI root no rank 1 Unidentified Other 57

GCTTCTTACTXG root no rank 1 Unidentified Other 56

TTTAAGTAG CI root no rank 1 Unidentified Other 55

TTTATCTGGACI root no rank 1 Unidentified Other 53

GTCCACGCC UM Betaproteobacteria class 28216 Bacteria 52

TTTAAGTTCACI root no rank 1 Unidentified Other 52
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ATTATCAGCACI root no rank 1 Unidentified Other 49

ATCCTGGTT TP Myrtales order 41944 Plants 48

TTTAAGTAG CI root no rank 1 Unidentified Other 47

GGTAAATCT RV root no rank 1 Unidentified Other 46

GTCCACGCC UM Burkholderiales order 80840 Bacteria 46

TTAGCTAGC CI root no rank 1 Unidentified Other 45

CGCCCGTCG BE Cryptophyceae class 3027 Cryptomonads Other 44

ATTAGCTGG CI root no rank 1 Unidentified Other 42

ACTTTCAAG CI Bacillariophyta phylum 2836 Diatoms Heterokont a 42

GTCTGGCCT LG Chordata phylum 7711 Chordates Other 38

CGCGCCTTG XG root no rank 1 Unidentified Other 38

GCTTGGACGEA root no rank 1 Unidentified Other 37

TTTAAGTTCTCI Eukaryota superkingdo 2759 Eucaryotes Other 37

GTCGCACCT BU Chromulinales order 96792 Heterokont a 36

CGCCCGTCG BE Chrysophyceae class 2825 Chrysomonads Heterokont a 36

TTTATAAGTTWV Metazoa kingdom 33208 Metazoans Other 33

AGCAAACTG XG root no rank 1 Unidentified Other 33

TTTAGCAAG CI root no rank 1 Unidentified Other 33

TCTTTCTAGTCI root no rank 1 Unidentified Other 33

ATTAGCACA CI root no rank 1 Unidentified Other 32

GCTTTCAGG CI root no rank 1 Unidentified Other 32

ATTATCAGG CI root no rank 1 Unidentified Other 32

ATTAGCAGGCI Eukaryota superkingdo 2759 Eucaryotes Other 32

ATTAGCTGG CI root no rank 1 Unidentified Other 32

ATTGTCTAGCCI root no rank 1 Unidentified Other 31

TTTATCAGCACI root no rank 1 Unidentified Other 30

TGGGTTTCTAXG root no rank 1 Unidentified Other 29

TCTATCATCTCI Arthropoda phylum 6656 Arthropods Other 29

ATTAAGTAG CI root no rank 1 Unidentified Other 29

CGCCCGTCG BE Chrysophyceae class 2825 Chrysomonads Heterokont a 29



CGCCCGTCG BE Chlorophyta phylum 3041 Green algae Other 27

ATGACGGTC EA root no rank 1 Unidentified Other 26

AAACGGAGAWV Metazoa kingdom 33208 Metazoans Other 26

GGTGAGGTTTP root no rank 1 Unidentified Other 25

ATTATCTGG CI root no rank 1 Unidentified Other 25

TTTGGCAGG CI root no rank 1 Unidentified Other 25

TTTAGCAAG CI root no rank 1 Unidentified Other 25

CGCCCGTCG BE Stramenopiles clade 33634 Heterokonts Other 25

GTTGAGGACMZ Poales order 38820 Plants 23

TTTATCATCACI root no rank 1 Unidentified Other 23

TTTAAGTTCACI Florideophyceae class 2806 Red algae 23

ATTATCAAG CI root no rank 1 Unidentified Other 23

CGCCCGTCG BE Chlamydomonadales order 3042 Green algae 23

CGCCCGTCG BE unclassified Chlamydomonas no rank 2034146 Green algae 23

AATTGCATC CI root no rank 1 Unidentified Other 22

CGCCCGTCG BE Fungi kingdom 4751 Other 22

CCATTGACC YG root no rank 1 Unidentified Other 21

CACCGAGAT XG root no rank 1 Unidentified Other 21

ATTATCATCACI Eukaryota superkingdo 2759 Eucaryotes Other 21

TTTATCAGG CI root no rank 1 Unidentified Other 21

ATTATCTGCCCI root no rank 1 Unidentified Other 21

ATTATCTGGACI root no rank 1 Unidentified Other 21

CGCCCGTCG BE Chlamydomonadales order 3042 Green algae 21

TCCCTCGCCTXG root no rank 1 Unidentified Other 20

GTCCACGCC UM Bacteroidetes phylum 976 Bacteroides-Cytophaga-Flexibacter g Bacteria 20

GTTGTCAAC CI root no rank 1 Unidentified Other 20

ACTATAACG WV Metazoa kingdom 33208 Metazoans Other 19

GTTATCTAG CI root no rank 1 Unidentified Other 19

ATTAAGTGC CI root no rank 1 Unidentified Other 19

ATTATCTGCACI root no rank 1 Unidentified Other 19
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CGCCCGTCG BE Fungi kingdom 4751 Other 19

TCAAAGACC XG root no rank 1 Unidentified Other 18

TTTAGCTTCTCI root no rank 1 Unidentified Other 18

TGCACCACA XG root no rank 1 Unidentified Other 17

GTTAAGTAG CI root no rank 1 Unidentified Other 17

ATTATCTGG CI root no rank 1 Unidentified Other 17

ATTATCATCACI root no rank 1 Unidentified Other 17

CGCCCGTCG BE Tetrahymenina suborder 37093 Ciliates Ciliates 17

CGCCCGTCG BE Chlamydomonadales order 3042 Green algae 17

CGCTCTTCCGXG root no rank 1 Unidentified Other 16

CGGCGAGAGMZ root no rank 1 Unidentified Other 16

ACTTTCAAG CI root no rank 1 Unidentified Other 16

TTTATCAGA CI Metazoa kingdom 33208 Metazoans Other 16

TCTTTCTGGGCI root no rank 1 Unidentified Other 16

ACTATCTGG CI root no rank 1 Unidentified Other 15

TTTAAGTAG CI root no rank 1 Unidentified Other 15

TTTGAGTAA CI root no rank 1 Unidentified Other 15

TTTATCATCACI root no rank 1 Unidentified Other 15

TTTAAGCTCTCI root no rank 1 Unidentified Other 15

GTTGTCACA CI root no rank 1 Unidentified Other 15

CGCCCGTCG BE Kinetoplastea class 5653 Kinetoplastids Other 15

ACATGGTCC WV Metazoa kingdom 33208 Metazoans Other 14

TCGATTGAC XG root no rank 1 Unidentified Other 14

ATTATCATCTCI Arthropoda phylum 6656 Arthropods Other 14

TTTATCAGG CI root no rank 1 Unidentified Other 14

TCTGTCTGG CI root no rank 1 Unidentified Other 14

ATTATCTGCACI root no rank 1 Unidentified Other 14

GTCGCTCCT BU Stichotrichia subclass 194286 Ciliates 13

TCTATCATCTCI Arthropoda phylum 6656 Arthropods Other 13

TTTGTCATCACI root no rank 1 Unidentified Other 13



ATTGTCTGG CI root no rank 1 Unidentified Other 13

GCTTTCGTCTCI root no rank 1 Unidentified Other 13

AATCCGGCA WV Metazoa kingdom 33208 Metazoans Other 12

TGGCCTTATCWV Metazoa kingdom 33208 Metazoans Other 12

ACGAATCAC YG Metazoa kingdom 33208 Metazoans Other 12

GATTGCCAT YG Chordata phylum 7711 Chordates Other 12

TGCGCGCCA XG root no rank 1 Unidentified Other 12

ATCCGTATC XG root no rank 1 Unidentified Other 12

GTCACACCA BU Alphaproteobacteria class 28211 Bacteria 12

GTCGCTCCTABU root no rank 1 Unidentified Other 12

GTCGCTCCTABU Chlamydomonadales order 3042 Green algae 12

ATTAGCTGG CI root no rank 1 Unidentified Other 12

ATTATCAAG CI root no rank 1 Unidentified Other 12

ATTAAGTGG CI root no rank 1 Unidentified Other 12

TTTATCTGGTCI root no rank 1 Unidentified Other 12

CGCCCGTCG BE Neobodonida order 2704648 Other 12

GCCCGTCGT BE Kinetoplastea class 5653 Kinetoplastids Other 12

CTTCGAGCA WV Metazoa kingdom 33208 Metazoans Other 11

CGAAGCAAT WV Metazoa kingdom 33208 Metazoans Other 11

GTCGCTACTABU Bdelloidea subclass 44578 Rotifers 11

GTCGCACCT BU Bacillariophyta phylum 2836 Diatoms Heterokont a 11

GTTGTCTAG CI root no rank 1 Unidentified Other 11

ATTAAGCAG CI root no rank 1 Unidentified Other 11

ATTAGCTTCACI root no rank 1 Unidentified Other 11

TCTTTCAGGACI root no rank 1 Unidentified Other 11

ACTAAGCGGCI root no rank 1 Unidentified Other 11

TTTAAGTACACI root no rank 1 Unidentified Other 11

ATTATCTTCTCI root no rank 1 Unidentified Other 11

CGCCCGTCG BE Stichotrichia subclass 194286 Ciliates 11

CAAGCATCT WV Metazoa kingdom 33208 Metazoans Other 10
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CGCTACGTTCXG root no rank 1 Unidentified Other 10

GTTGTGGAGMZ unclassified Chloromonas no rank 2060747 Green algae 10

GTCGCTCCTABU Chlamydomonadales order 3042 Green algae 10

GTCGCTCCTABU Chlorophyta phylum 3041 Green algae Other 10

GTCACACCA BU Alphaproteobacteria class 28211 Bacteria 10

GTCCACGCC UM Betaproteobacteria class 28216 Bacteria 10

TTTATCTGGTCI root no rank 1 Unidentified Other 10

TTTATCAAGACI Metazoa kingdom 33208 Metazoans Other 10

ATTATCAGG CI Naviculales order 38748 Diatoms 10

TTATCTAGAACI Metazoa kingdom 33208 Metazoans Other 10

ATTAAGTAG CI root no rank 1 Unidentified Other 10

ATTAGCTGG CI root no rank 1 Unidentified Other 10

TTTAGCAGG CI root no rank 1 Unidentified Other 10

ATTATCTAG CI root no rank 1 Unidentified Other 10

TCTTTCTTCA CI root no rank 1 Unidentified Other 10

ATTATCATCACI Florideophyceae class 2806 Red algae 10

TTTAAGTAG CI root no rank 1 Unidentified Other 10

ATTATCTAG CI root no rank 1 Unidentified Other 10

TTAAGCTCTACI root no rank 1 Unidentified Other 10

ATTAGCTTCACI root no rank 1 Unidentified Other 10

GTCGCTCCTABU Chlorophyceae class 3166 Green algae 9

TTTAAGTAG CI Phaeophyceae class 2870 Brown algae Heterokont a 9

TCTATCCGCACI Insecta class 50557 Insects Other 9

TTTAAGTGC CI root no rank 1 Unidentified Other 9

ATTATCTTCACI root no rank 1 Unidentified Other 9

TTTAAGTAG CI root no rank 1 Unidentified Other 9

CGCCCGTCG BE unclassified Chlamydomonadales no rank 120853 Green algae 9

CGCCCGTCG BE Chrysophyceae class 2825 Chrysomonads Heterokont a 9

CGCCCGTCG BE root no rank 1 Unidentified Other 9

CGCCCGTCG BE root no rank 1 Unidentified Other 9



CCTGCGTAA WV Metazoa kingdom 33208 Metazoans Other 8

TTGACGCAT WV Metazoa kingdom 33208 Metazoans Other 8

GTCGCTACT BU Bdelloidea subclass 44578 Rotifers 8

GTCGCACCT BU root no rank 1 Unidentified Other 8

GTCGCTCCTABU Centroplasthelida class 193537 Centrohelids Other 8

GTCACACCA BU Alphaproteobacteria class 28211 Bacteria 8

GTCGCTGCC BU root no rank 1 Unidentified Other 8

GTCGTTGTT BU Kinetoplastea class 5653 Kinetoplastids Other 8

TTTAAGTGG CI root no rank 1 Unidentified Other 8

ACTAAGTGGCI root no rank 1 Unidentified Other 8

ATTAGCAAG CI root no rank 1 Unidentified Other 8

TTTAAGTTCACI Rhodophyta phylum 2763 Red algae Other 8

ATTATCAAG CI root no rank 1 Unidentified Other 8

TTTAAGTAG CI root no rank 1 Unidentified Other 8

ATTATCAGC CI root no rank 1 Unidentified Other 8

ATTGTCATCACI Metazoa kingdom 33208 Metazoans Other 8

CGCCCGTCG BE root no rank 1 Unidentified Other 8

CGCCCGTCG BE root no rank 1 Unidentified Other 8

CATGAACGGWV Metazoa kingdom 33208 Metazoans Other 7

TTGTAGCGT WV Metazoa kingdom 33208 Metazoans Other 7

AGATGGCAAWV root no rank 1 Unidentified Other 7

GGCTTCAAG WV root no rank 1 Unidentified Other 7

TAACATCGT WV Chordata phylum 7711 Chordates Other 7

GTTGAGGAGMZ Streptophyta phylum 35493 Other 7

GTCGCTACT BU Cercozoa phylum 136419 Other 7

GTCCACGCT UM Deltaproteobacteria class 28221 Bacteria 7

ATTGTCATCACI Metazoa kingdom 33208 Metazoans Other 7

ATTAGCAGGCI root no rank 1 Unidentified Other 7

ATTATCTGCACI root no rank 1 Unidentified Other 7

ATTAGCTAG CI root no rank 1 Unidentified Other 7
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ACTCGTCGT CI Metazoa kingdom 33208 Metazoans Other 7

CGCCCGTCG BE Thecofilosea class 1004930 Other 7

CGCCCGTCG BE unclassified Saprolegnia no rank 372087 Oomycetes 7

CGCCCGTCG BE root no rank 1 Unidentified Other 7

CGCCCGTCG BE Chytridiomycetes class 451435 Fungi 7

TTGGTTTTTGEA root no rank 1 Unidentified Other 6

CAGGGGCCGWV root no rank 1 Unidentified Other 6

GACCATGCA WV root no rank 1 Unidentified Other 6

GCCCGCCGATP root no rank 1 Unidentified Other 6

GTTGAGGAGMZ Chlorophyta phylum 3041 Green algae Other 6

ATCACGCTCGBU root no rank 1 Unidentified Other 6

GTCCACGCC UM Bacteroidetes phylum 976 Bacteroides-Cytophaga-Flexibacter g Bacteria 6

GTCCACGCC UM Bacteroidetes phylum 976 Bacteroides-Cytophaga-Flexibacter g Bacteria 6

TTTAAGTTCTCI Florideophyceae class 2806 Red algae 6

TTTAAGTAG CI root no rank 1 Unidentified Other 6

AATAGCAAGCI root no rank 1 Unidentified Other 6

GCTTTCAGG CI root no rank 1 Unidentified Other 6

GCTATCGAG CI root no rank 1 Unidentified Other 6

GTTAAGTAG CI root no rank 1 Unidentified Other 6

TCTCAGCAC CI Metazoa kingdom 33208 Metazoans Other 6

ACTCGTCGT CI Metazoa kingdom 33208 Metazoans Other 6

TTTAGCTAGCCI root no rank 1 Unidentified Other 6

ATTAGCAGGCI Metazoa kingdom 33208 Metazoans Other 6

TCTTTCAGG CI root no rank 1 Unidentified Other 6

CGCCCGTCG BE Heterolobosea phylum 5752 Other 6

CGCCCGTCG BE root no rank 1 Unidentified Other 6

CGCCCGTCG BE Kinetoplastea class 5653 Kinetoplastids Other 6

CGCCCGTCG BE Bdelloidea subclass 44578 Rotifers 6

CGCCCGTCG BE Cercozoa phylum 136419 Other 6

CAACGTCAT EA root no rank 1 Unidentified Other 5



GTTATCAAG EA root no rank 1 Unidentified Other 5

ACGCGATGCWV Metazoa kingdom 33208 Metazoans Other 5

GATCACAGC WV Metazoa kingdom 33208 Metazoans Other 5

GCACTTCATGXG root no rank 1 Unidentified Other 5

AC ACCGAG XG root no rank 1 Unidentified Other 5

CGCGGCGGCXG root no rank 1 Unidentified Other 5

GTTGTGGAGMZ Chlorophyta phylum 3041 Green algae Other 5

GTCGTTGCC BU root no rank 1 Unidentified Other 5

GTCGCTACT BU root no rank 1 Unidentified Other 5

GTCGTTGCT BU Euglenales order 86650 Other 5

GTCGATACT BU Fungi kingdom 4751 Other 5

GTCCACGCC UM Proteobacteria phylum 1224 Purple bacteria and relatives Bacteria 5

GTCCACGCC UM root no rank 1 Unidentified Other 5

TTAAGTAAT CI root no rank 1 Unidentified Other 5

ATTATCAAG CI root no rank 1 Unidentified Other 5

ATTATCTTTACI root no rank 1 Unidentified Other 5

GTACAGCAT CI Metazoa kingdom 33208 Metazoans Other 5

CGCCCGTCG BE root no rank 1 Unidentified Other 5

CATCCAGCC EA root no rank 1 Unidentified Other 4

TGTCAGTAA EA root no rank 1 Unidentified Other 4

AAGGGTTTT EA root no rank 1 Unidentified Other 4

GGTTAGTTC WV Metazoa kingdom 33208 Metazoans Other 4

AGTACAACG WV Metazoa kingdom 33208 Metazoans Other 4

GTCGCTACT BU Thecofilosea class 1004930 Other 4

GTCACACCA BU root no rank 1 Unidentified Other 4

GTCGCACCT BU root no rank 1 Unidentified Other 4

GTCGCACCT BU Oomycota phylum 4762 Heterokont a 4

GTCAAGCCA BU root no rank 1 Unidentified Other 4

GTCGCTAGT BU Chytridiomycetes class 451435 Fungi 4

GTCGCTCCTABU root no rank 1 Unidentified Other 4
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GTCGCTATT BU Eukaryota superkingdo 2759 Eucaryotes Other 4

GTCCACACTGUM Bacteroidetes phylum 976 Bacteroides-Cytophaga-Flexibacter g Bacteria 4

GTCCACGCC UM Bacteroidetes phylum 976 Bacteroides-Cytophaga-Flexibacter g Bacteria 4

TTTGAGTGG CI root no rank 1 Unidentified Other 4

ATTATCAGCGCI root no rank 1 Unidentified Other 4

TTTAAGTGC CI root no rank 1 Unidentified Other 4

TTTAAGTAG CI root no rank 1 Unidentified Other 4

ATTGTCTGC CI root no rank 1 Unidentified Other 4

TCTCAGTTCTCCI Metazoa kingdom 33208 Metazoans Other 4

TCTCAGTAA CI Metazoa kingdom 33208 Metazoans Other 4

ATTAAGTAG CI root no rank 1 Unidentified Other 4

TTTATCTGGACI root no rank 1 Unidentified Other 4

ATTAGCAGGCI root no rank 1 Unidentified Other 4

ATTATCAGG CI root no rank 1 Unidentified Other 4

ATTAAGTGC CI root no rank 1 Unidentified Other 4

CGCCCGTCG BE Arthropoda phylum 6656 Arthropods Other 4

UID TICI_version TICI_value TICI_rating TICI_quantile TICI_nseqs TICI_reliability

411851 Riverine V1 94.06 Average 0.38 177 Average
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Wetland Delineation Plot Results
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