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Abstract. The present study compares the pollen spectra from the Hirst type pollen trap and nearby located Tauber traps installed in 
different vegetations in order to gain knowledge on the pollen vegetation relationship and to assess whether the deposited pollen is in 
accordance with airborne pollen concentrations. The modern pollen spectra have been monitored over 2016 year in Moscow Region, 
Russia. Four Tauber traps were installed in different vegetation types: in birch and mixed forests, in the semi-open area (spruce forest) 
and in open area on peat bog. A comparison between pollen percentages retrieved from Tauber and Hirst type pollen trap shows mostly 
similar pollen spectra. The spectra from both traps are mostly similar in regard to major taxa. Betula, Pinus and Alnus predominate 
in the spectra of both traps. The Tauber spectra are characterized by higher taxonomic variability due to greater occurrence of local 
herbaceous plants. The spectra from Tauber and Hirst type traps represent both local and regional vegetation well.
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1. Introduction

Pollen analysis is widely used to reconstruct associations 
with surrounding vegetation. Hirst type pollen traps are 
widely used for studying airborne pollen. Efficiency of 
sampling by that trap is reported to be very high, but is af-
fected by particle size and wind velocity (Levetin et  al. 
2000; Ranta et al. 2008). Tauber traps are typically used 
to investigate pollen deposition patterns. The Tauber traps 
rely on gravity, thus the deposition into this trap types may 
not reflect true atmospheric composition but be biased to-
ward the larger and heavier pollen types (Levetin et  al. 
2000, Volkova et al. 2016). Faegri & Iversen (1989) main-
tain that the deposition in the traps was only effective in 
the absence of wind and thus is not “natural” deposition. 
These findings raise questions about how well pollen spec-
tra from both traps reflect vegetation, whether the pollen 
of different plants becomes effectively released into the 
atmosphere, or whether it is predominantly deposited near 
the source. The simultaneous use of volumetric and gravi-

metric samplers can be very useful for palaeoecological 
studies.

2. Study area and methods

The modern pollen spectra has been monitored over 2016 
year by using four modified Tauber pollen traps and Hirst 
type trap situated in the surroundings of the Zvenigorod 
Biological Station of the Moscow State University in the 
Moscow Region, Russia. The dominant vegetation types in 
surroundings of the Station are secondary Picea, Pinus–Pi-
cea and Picea–Betula forests.

Four Tauber traps were located in birch and mixed for-
ests, in semi-open area (spruce forest) and in open area on 
peat bog. The modified Tauber traps were installed and 
treated according to Pollen Monitoring Programme (PMP) 
guidelines (Hicks et  al. 1996). Lycopodium tablets were 
added for calculation of pollen accumulation rate (PAR) 
(Stockmarr 1971).
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The Hirst type trap (Hirst 1952) was installed on an 
open rooftop, at 10 m above ground level in the campus 
of Zvenigorod Biological Station. The technique of volu-
metric sampling is a standard procedure used throughout 
Europe (Galan et al. 2014). Daily airborne pollen obser-
vations were performed throughout the period mid-March 
through mid-October.

3. Results

The total annual pollen influx from the Tauber trap was 
the highest in open site (80277.8 pollen grains/cm2, pg/
cm2), and significantly less in semi-open site (525 pg/cm2), 
in mixed forest (553 pg/cm2) and in birch forest (467 pg/
cm2). The cumulative annual pollen levels from the Hirst 
type trap was 71078 pg/cm3. Twenty pollen taxa were reg-
istered in both Hirst and Tauber pollen spectra. Three pol-
len types were registered by the Tauber traps and represent 
entomophiflous herbaceous taxa of local vegetation. Six 
pollen types only registered by Hirst trap were entomophi-
luous (Rosaceae, Asteraceae, Rubiaceae) and anemophil-
ous (Carpinus, Typha) taxa occurring in local vegetation. 

The most abundant arboreal pollen types registered in 
both samplers were Betula, Pinus and Alnus (Fig. 1). Pol-
len of Betula accounted for 59%, 68%, 71% and 85% of 

the Tauber influx in open site, semi-open site, mixed forest 
and birch forest respectively. The Hirst type sampler reg-
istered 44% of the yearly total for Betula pollen. The total 
arboreal taxa were higher in the Tauber trap spectra than 
in the Hirst type trap spectra. In the Tauber trap, the total 
percentage of arboreal taxa was 91.7%, 86.8 %, 91.1% 
and 96.9% in open site, semi-open site, mixed forest and 
birch forest respectively. Among herbaceous taxa, Urtica 
has greater percentage occurrence in the Hirst type trap 
(38%) than in Tauber traps. The highest Urtica pollen oc-
currence was observed in semi-open site (2.5%), whereas 
in open site (1.1%), mixed forest (0.6%) and birch forest 
Urtica was registered in lower percentages. A higher taxo-
nomical diversity was observed in the Tauber traps, twenty 
pollen types did not reach 1% of the total pollen count. In 
the Hirst type trap, seventeen pollen types accounted less 
than 1%.

4. Discussion

A comparison between data retrieved from Tauber traps 
and Hirst type traps shows similar pollen composition. 
Among arboreal pollen types, Betula, Pinus and Alnus 
predominate in the spectra of both traps. Betula and Pinus 
pollen are part of both regional and local rain (Hicks et al. 

Figure 1. Diagram of pollen concentration values from the Tauber traps installed in different vegetations and from Hirst type trap
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2001; Ranta et al. 2008). These taxa are typical for vegeta-
tion around the location of the traps as well as widely oc-
cur in regional vegetation. Alnus is not typical for the veg-
etation around the both traps. Thus, it represents regional 
vegetation composition. A higher percentage occurrence 
of Urtica pollen in the Hirst type trap is associated with 
its abundance in vegetation surrounding the trap. Whereas 
it  is rarely found in vegetation around Tauber traps. The 
highest Urtica occurrence was observed in Tauber trap lo-
cated in semi-open site. This trap located near the Hirst 
type trap where Urtica is widespread in the surrounding 
vegetation. A higher taxonomical diversity in the Tauber 
traps is due to its location at ground level, causing capture 
of pollen originated from local sources and not rising high 
in the air (Volkova et al. 2016).

Pollen spectra from both traps are mostly similar in 
regard to major taxa and represent both local and regional 
vegetation well. The Tauber spectra are characterized by 
higher taxonomic variability due to greater occurrence of 
local herbaceous plants. The spectrum from the Tauber 
traps better reflects local vegetation.
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