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a b s t r a c t 

Cape fynbos, which forms part of the Cape Floristic Re- 

gion (CFR) of South Africa, a global biodiversity hotspot, 

is renowned for its high levels of plant species endemism 

and diversity. This extraordinary ecosystem, characterised by 

nutrient-poor soils and fire-adapted vegetation, is a treasure 

trove of endemic flora. However, this fragile system faces in- 

creasing threats from habitat loss, climate change, and in- 

vasive species. Pristine fynbos, naturally high in plant di- 

versity and which forms a large part of the CFR, presents 

an ideal opportunity to gather fine-scale data on commu- 

nity assembly patterns. Most fynbos vegetation surveys use a 

plot size of about 100 m2 , with no spatial structures within 

plots to demarcate individual subplots. Here, a groundbreak- 

ing dataset is presented that fully covers 1-hectare of pris- 

tine fynbos, systematically gridded into 50 × 50 subplots, 

each measuring 2 × 2 m, arranged evenly within a square- 

shaped survey site. Each plot was assigned a unique Y–X co- 

ordinate combination. For each plot, all plant species present 

were recorded, along with their total percentage covers and 

maximum height values. Total percentage covers were also 

recorded for bare soil, rock, and termite mounds. This dataset 

provides a valuable contribution to the field of fynbos ecol- 

ogy, as well as plant community ecology in general, and es- 

tablishes a benchmark for future one-hectare surveys of sim- 
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ilar fynbos vegetation types, delineating the fine-scale com- 

position and structure of fynbos in the CFR. The dataset will 

be useful for a wide audience, including community and spa- 

tial ecologists, plant and environmental scientists, and biodi- 

versity informaticians and statistical ecologists, offering ideal 

data for testing new metrics of diversity and compositional 

turnover. 

© 2025 The Authors. Published by Elsevier Inc. 

This is an open access article under the CC BY-NC-ND 

license ( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 
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pecifications Table 

Subject Bioinformatics 

Specific subject area Plant community ecology, with a specific emphasis on fine-scale community 

turnover over a large contiguous area 

Type of data Tables and Images 

Raw 

Data collection A one-hectare pristine fynbos site on the property of Vergelegen Wines near 

Somerset West (Western Cape, South Africa) was selected. The hectare was 

divided into 2500 contiguous 2 × 2 m plots. Plots were surveyed row-wise 

(with rows laid out from west to east), starting from the northwestern corner, 

and progressing eastwards to the southeastern corner. A 2 × 2 m plot 

template, composed of PVC pipes marked in major (0.5 m) and minor (0.1 m) 

intervals to facilitate percentage cover estimation, was used during surveying. 

In each plot, all plant species present were recorded, together with their 

respective total percentage covers and maximum height values. Furthermore, 

total percentage covers were also recorded for bare soil, rock, and termite 

mounds. A photo for each plot was taken using a Samsung Galaxy S10e 

SM-G970F. 

Data source location Region: Somerset West 

Country: South Africa 

Latitude and longitude of the site (centre of the survey hectare): 34.05487 °S, 

18.92879 °E 
Data accessibility Repository name: Zenodo 

Data identification number: 10.5281/zenodo.14230083 

Direct URL to data: https://zenodo.org/records/14230083 

Related research article None 

. Value of the Data 

• The dataset is of interest to plant and environmental scientists as it provides extensive in-

formation on species assemblages in a pristine environment. It is equally valuable to biodi-

versity informaticians and statistical ecologists, offering ideal data for testing new metrics of

diversity and compositional turnover. 

• The high value of the dataset lies in its fine-scale resolution and large size, targeting a key

gap as similar datasets for global biodiversity hotspots remain limited. 

• The dataset serves as a benchmark for comparing similar surveys for restoration. It also helps

to assess the health of similar ecosystems and inform sustainable land-use practices. 

• Finally, this dataset provides a baseline against which to measure the impacts of future cli-

mate change on vegetation composition. The same site could be resurveyed in the future,

offering additional insights into temporal variation. 

http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.5281/zenodo.14230083
https://zenodo.org/records/14230083
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2. Background 

Biodiversity represents variation in species across time and space. Various frameworks for un-

derstanding biodiversity have been developed [ 1–5 ], with compositional diversity and turnover

at the heart of community ecology [ 1 ]. 

While large-scale trait-based plant community assembly patterns have been extensively stud-

ied, fine-scale datasets remain scarce, limiting our understanding of fine-scale trait-based plant

community assembly patterns. This is especially pronounced in biodiversity hotspots such as the

Cape Floristic Region, or CFR [ 6 , 7 ], and more specifically in Cape fynbos. 

The urgency of such data collection is heightened by the growing threats to global biodiver-

sity, such as habitat loss and invasive species [ 8 ]. Within fynbos, various plot sizes have been

used over the past couple of decades to survey vegetation, some being as small as 4 m2 [ 9 ]

and up to 100 m2 [ 10 , 11 ], with general recommendations being between 100 and 250 m2 [ 12 ].

However, no dataset exists yet in which a large contiguous area of one hectare, divided into

fine-scale plots (such as 2 × 2 m gridded subplots), has been fully surveyed. 

This study addresses this need by conducting a comprehensive, fine-scale vegetation survey

in a specific region of the Fynbos biome, contributing data to conserving one of the world’s most

unique ecosystems. 

3. Data Description 

The dataset contains a total of 56,897 records. 

The accompanying dataset (Excel workbook) comprises seven sheets, namely Cover (provides

relevant information regarding the project), Site Map (includes a map of the survey site; the

same as Fig. 1 ), Methodology (summarises the methodology used for data collection), Header

Descriptions (explains the relevant fields within the dataset), Plot Metadata (contains all relevant

metadata for each plot), Plot Species Data (lists species data for each plot), and Plant Species Info

(relevant metadata regarding the plant species). 

More specifically, the dataset contains a total of 56,897 records in the Plot Species Data sheet,

and represents the data, in the form of plant species names and respective maximum heights

and percentage cover values, collected from a total of 2500 survey plots. Together with this is

accompanying metadata regarding the plots and species. The headers for the Plot Metadata, Plot

Species Data, and Plant Species Info are given in Table 1 . 

The dataset also includes 2500 photos, namely a representative photo for each survey plot. 

4. Experimental Design, Materials and Methods 

A one-hectare pristine fynbos site on the property of Vergelegen Wines near Somerset

West (Western Cape, South Africa) was selected for this study, with approximate coordinates

of the four vertices, NE: 34.054 4 4 °S, 18.92935 °E; NW: 34.05442 °S, 18.92827 °E; SE: 34.05534 °S,

18.92933 °E; and SW: 34.05533 °S, 18.92825 °E. 

The site has a long history of invasive alien plant species clearing. Specifically, a large-scale

clearing effort was initiated in the late 1990s, during which time approximately 140 hectares

of the estate were cleared of alien species, including the survey site. Species that were cleared

included Acacia mearnsii, A. saligna, Pinus pinaster , and various species of Eucalyptus and Hakea .

Since 2006, the site has been maintained in pristine condition through annual alien plant species

removal. Furthermore, two fires have impacted the site, one in 2009, and another in January

2017 which completely burned all vegetation. Thus, the age of the site when surveying com-

menced (September 2022) was approximately 5 years. 

The 1-hectare site was divided into a 50 × 50 grid of 2 × 2 m plots (totalling 2500 plots;

Fig. 1 ). Plots were surveyed row-wise, starting from the northwestern corner (Y01X01), and pro-
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Table 1 

Overview of the accompanying plant species survey dataset. 

Sheet Header Description 

Plot Metadata PlotID The unique Y–X plot identifier label. 

Cover_Termite Total percentage cover of termite mounds within the plot. 

Cover_Rock Total percentage cover of rocks within the plot. 

Cover_BareSoil Total percentage cover of bare soil within the plot. 

Ycenter_WGS84 Y-coordinate of the plot centre in WGS84 coordinates (EPSG: 4326). 

Xcenter_WGS84 X-coordinate of the plot centre in WGS84 coordinates (EPSG: 4326). 

Ycenter_UTM34S Y-coordinate of the plot centre in WGS / UTM Zone 34S coordinates (EPSG: 

32734). 

Xcenter_UTM34S X-coordinate of the plot centre in WGS / UTM Zone 34S coordinates (EPSG: 

32734). 

DateTimeOriginal The date-time values of when the specific plot photo was taken. Values are 

in South Africa Standard Time (SAST). Note that in a few instances the 

timestamps (which were extracted from the plot photos) do not 

correspond exactly to the times that the plots were surveyed due to errors 

in field labelling; consequently, they were recaptured and/or relabelled to 

correctly reflect the corresponding plots. These errors were generally 

rectified within less than a month, and they only form a small part of the 

overall photo collection. 

FileName_Photo The name of the corresponding plot photo. Filenames are the unique Y-X 

plot identifier labels. Note that for some photos, the labels given in the 

photo itself (written on a small whiteboard) are inaccurate; these are 

indicated in the filenames (example: “Y19X23_NOT X22.jpg”, which 

indicates that the plot is “Y19X23” but incorrectly labelled in the photo 

itself as “Y19X22”). See main text for more details. 

Plot Species 

Data 

PlotID The unique Y-X plot identifier label. 

Species The scientific name of the respective plant, including subspecific 

designations, but excluding author names. (this is same as in “Plant 

Species Info”) 

MaxHeight The maximum height for the species in the plot. Values are in centimetres 

and in multiples of 5. The value “f” (short for “flat”) indicates a 

ground-hugging species for which height could not easily be estimated 

while surveying at a reasonable pace; these species are usually less than 

1 cm in height. In a few instances height values were accidentally not 

recorded in the field; these values were estimated afterwards based on 

corresponding plot photos and are formatted as “NA[estimated value]”. See 

main text for details. 

SpeciesCover Total percentage cover for the species within the plot. The value “R” (short 

for “Rare”) indicates that the total cover was too little to be estimated 

accurately. These values therefore represent anything below approximately 

1 % of the total plot cover. In a few instances cover values were 

accidentally not recorded in the field; these values were estimated 

afterwards based on corresponding plot photos and are formatted as 

“NA[estimated value]”. See main text for details. 

DriedHeight The ephemeral (seasonal) nature of many geophytic species (i.e., those that 

survive as bulbs, corms, tubers, and rhizomes below the soil surface during 

the dormant season) means that their aboveground parts (stems, leaves, 

and/or inflorescences) die back during certain times of the year. These 

parts often remain aboveground as dried-out structures, thus alluding to 

the presence of the species on site. However, the heights of these 

structures might not necessarily accurately reflect their true height during 

the growing season. Nevertheless, height values were still recorded where 

possible, and the species recorded since they are still present within the 

plot (even if only belowground). Thus, a value of “Yes” for “DriedHeight”

indicates that the MaxHeight value was measured for such dried-out 

structures. 

( continued on next page ) 
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Table 1 ( continued ) 

Sheet Header Description 

Plant Species 

Info 

Species The scientific name of the respective plant, including subspecific 

designations, but excluding author names. (this is same as in “Plot Species 

Data”) 

SpeciesAuthor The full scientific name of the species, including author(s) who formally 

described it. 

Family The botanical family of the species. Family names were assigned based on 

the Red List of South African Plants ( http://redlist.sanbi.org/index.php ). 

Seasonality This indicates whether the species is seasonal or not. Non-seasonal species 

were specifically defined in this context to be those that do not enter an 

annual period of dormancy (e.g., perennial shrubs, graminoids, trees, etc.); 

thus, these species remain observable throughout the year. Seasonal 

species (e.g., perennial geophytics or annuals) were differentiated based on 

those that completely die back during dormancy and become 

unobservable/undetectable, and those that retain some dried-out 

aboveground structures during dormancy, making them still 

observable/detectable and recordable as being present on site. Thus, 

species were classified in one of three categories here: “Non-seasonal”, 

“Seasonal – observable”, and “Seasonal – unobservable”. 

However, note that in some instances, seasonal species that are usually 

unobservable might leave detectable aboveground traces, at least for a 

short period after entering dormancy. Similarly, some seasonal species that 

usually remain observable might completely disappear in terms of their 

aboveground features during dormancy and thus become 

unobservable/undetectable. This can occur, for example, when high winds 

blow away any dried-out aboveground structures. As such, the 

classification of being “observable/ unobservable” was made based on 

general trends that were experienced during surveying, and are not rigid. 

Fig. 1. Locality of the sampling site and hectare grid. The two inset maps show the site locality within South Africa 

(top inset) and within a local context (red and yellow circle) near Somerset West, Western Cape Province (bottom inset). 

Coordinates indicated are in latitude and longitude (WGS84). 

http://redlist.sanbi.org/index.php
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ressing eastwards to the southeastern corner (Y50X50). Within each plot, the following data

ere collected: 

• All plant species present were recorded, along with their estimated percentage cover within

the plot. 

• The maximum height of each species was measured. The ephemeral (seasonal) nature of

many geophytic species (i.e., those that survive as bulbs, corms, tubers, and rhizomes be-

low the soil surface during the dormant season) mean that their aboveground parts (stems,

leaves, and/or inflorescences) die back during certain times of the year. These parts often re-

main aboveground as dried-out structures, thus alluding to the presence of the species on

site. However, the heights of these structures might not necessarily accurately reflect their

true height during the growing season. Nevertheless, height values were still recorded where

possible (and indicated as dried heights where applicable), and the species recorded since

they are still present within the plot (even if only belowground). 

• Percentage cover of bare soil, rock, and termite mounds was also recorded. 

One photo was also taken for each survey plot. The photos are labelled with the unique Y-X

oordinates of the respective plot. In a few instances, photos were incorrectly labelled in the

eld (Y-X coordinates written on a small white board as an identifier). These were corrected

fterwards and are instead correctly labelled by their corresponding photo filenames (an exam-

le is “Y19X23_NOT X22.jpg,’’ which indicates that the label on the white board in the photo

tself reads Y19X22, but is incorrect, and the plot is instead Y19X23). All photos were taken with

 Samsung Galaxy S10e SM-G970F [camera details: 10 MP, f/1.9, 26 mm (wide), 1/3′′ , 1.22 μm,

ual pixel PDAF] at an approximate height of 1.88 m above ground level. 

To minimize surveyor bias, a single individual conducted all surveys. The survey period ex-

ended from September 2022 to May 2023. 

Three plant species could not be identified to species level since they did not flower during

he survey period, and were also rare — only one instance of each species was observed — which

eant that other specimens could not be used for potential identification. These entries are

amed “MorphoSpecies A”, “MorphoSpecies B”, and “MorphoSpecies C”. 

In some instances, the species cover was too small to be estimated accurately; in such cases

he letter “R” was given to indicate its percentage cover. Similarly, certain species were too

mall for their heights to be estimated (especially ground-hugging species such as certain Oxalis

pecies); these species were assigned the value “f” for their maximum height. 

imitations 

Due to the extended field collection period required by the sole data collector to minimize

rampling and damage to sensitive species and a sensitive ecosystem, as well as various inter-

ittent environmental conditions preventing surveying (e.g., strong winds that could bias height

easurements, or heavy rains that impaired visibility), minor seasonal variations in species com-

osition between the initial and final plots may have occurred. These variations are more likely

o affect geophytic and annual species, but are unlikely for perennial species. Thus, these effects

re expected to be minimal, given the meticulous and thorough survey effort applied to each

lot, and also given that the bulk of the records in the dataset are from perennial species. 

During the survey, photos of six plots were accidentally missed (“Y13X42.jpg”, “Y23X44.jpg”,

Y27X41.jpg”, “Y31X07.jpg”, “Y33X15.jpg”, and “Y47X17.jpg”); these were recaptured on 09 Oc-

ober 2024 to ensure a complete photo dataset. While these six photos might present slightly

ifferent environmental conditions, their inclusion ensures dataset completeness. Furthermore,

n a few instances photos and/or timestamps (which were extracted from the plot photos) do

ot correspond exactly to the times that the plots were surveyed due to errors in field labelling;

onsequently, they were recaptured and/or relabelled to correctly reflect the corresponding plots.

part from the aforementioned six photos that were captured much later, these labelling errors

ere generally rectified within less than a month, so they do not present an actual limitation
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(though this caveat should be noted), and they only form a small part of the overall photo col-

lection. 

Finally, there were instances where species cover and/or height values were accidentally not

recorded in the field, and these appear as “NA” values in the dataset. Firstly, these species

records are still retained within the dataset since they remain invaluable for presence/absence

analyses. Secondly, to ensure completeness, these missing values were estimated afterwards

based on the corresponding plot photos; these estimated values are provided in brackets and

are formatted as “NA[estimated value]”. 
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