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Diagram of the light path of confocal laser scanning microscopy system.
A. s s s
, . B. , ( )
( ) . @ He) HO) HO) HO) ;© .
A. Only fluorescent photos (red) from focal plane are received by the detector, any photos above or below (yellow and green) the focal plane
are largely blocked out by pinhole. B. Laser beam (green) scans across the slices and emits fluorescent light (red) from focal plane, which can

go through the pinhole and finally reach the detector. (D Detector; @ Pinhole; @) Spectroscope; @ Objective lens; @ Slices; © Laser.
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An unknown microfossil from the Weng”an biota and a large acanthomorphic acritarch from the Weng”an biota.
A. LAl s A2, . B.
,B1. ; B2, Bl .

A. An unknown microfossil from the Weng’an biota, Al. imaged by transmitted light under ordinary optical microscope; A2. the same fossil
imaged by confocal laser scanning microscope. B. A large acanthomorphic acritarch imaged by confocal laser scanning microscope at different

magnifications, Bl. the entire appearance; B2. a close-up view of the framed area in Bl.

5.2 ’ ’
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The comparisons of imaging qualities of conventional microscopy, epifluorescence microscopy and CLSM.
A. JAL s A2, . B. ,BL.
; B2. ; B3—B5. . . .

A. A multicellular algae with network multicellular structure, Al.

imaged by ordinary optical microscopy; A2. imaged by confocal laser scan-

ning microscopy. B. A possible Paratetraphycus, Bl. imaged by ordinary optical microscope; B2. imaged by confocal laser scanning micro-

scope; B3—DB5 are images captured by epifluorescence microscope. The blue, green and red light omitted by fluorescent mercury-vapour lamp,

respectively. Red arrows indicate the contrasts among pictures.
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4

CLSM images of a multicellular algae with cell differentiation and network structure and an animal embryo at 8-cell stage.
Al s s . B s s .

A. A multicellular algal specimen with obvious cell differentiation. B. An eight-cell stage animal embryo with bright intercellular space and

dark granules inside.
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CLSM images of a multicellular algae fossil with network-like cellular structure.
A—H. s s
. L B

A—H. A series of images of the same multicellular algae in different focal planes and some slight differences of its structure can be observed.
The differences of the brightness in different images indicate the intensity of fluorescence at different focal planes. 1. Three-dimensional recon-

struction of the specimen based on the successive images of multiple focal planes.
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Abstract

Confocal Laser Scanning Microscopy (CLSM)
is a fluorescence imaging technique using laser and
pinhole to obtain images with higher resolution and
better contrast compared to conventional optical
microscopy. Although CLSM is a powerful tool
applied in many fields such as biology, it has not
been widely used in palaeontology yet, because not
all fossils are auto-fluorescent. However, if fossil

matrix could fluoresce excited by laser beam, sharp

contrast between fossils and matrix, or between
different parts of fossils may be observed. In these
cases, researchers can image inside microstructures
with CLSM which can’ t be clearly visualized by
epifluorescent microscope. In this article, we
introduced the principle and work flow of sample
preparation and imaged phosphatized microfossils
from the Ediacaran Weng’ an biota with CLSM.
Our results suggest that the CLSM can help to
obtain images with higher spatial resolution and

better contrast in several cases.



