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UV photomicrography of diatoms

Jun 27, 2011 - We thank Wulf Herwig for the sample containing the Gyrosigma sp. and for the photomicrograph of Fig. 10. References. Archibald R.E.M. 1984. 
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UV photomicrography of diatoms PETER HÖBEL1 & FRITHJOF A.S. STERRENBURG2∗ 1 Im Föhrenwald 35, Erlangen, Germany 2 Stationsweg 158, Heiloo, The Netherlands



An historical survey of the photographic documentation of diatoms is followed by a description of a modern technique of photomicrography in ultraviolet light. With commercially available equipment, this yields the ultimate detail obtainable with a light microscope. The technique can be especially helpful in the examination (e.g., for typification) of specimens in slides with a low refractive index mounting medium, if no original material remains for scanning electrom microscopy studies.
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Introduction From the very beginning of diatom studies it was clear that diatoms yield low-contrast images and, combined with their fine structure, this made them challenging objects to visualize and depict. The diatom frustule is colourless and transparent, and the light microscopy (LM) image mainly contains information resulting from differences in optical path length (phase shift between rays of light passing through the diatom and background, respectively). Neither the eye nor the camera records differences in phase, unless these are very major, at which point they become visible as slight differences in brightness. High refractive index (RI) mounting medium leads to greater differences in optical path length and was used by nineteenth-century diatomists to obtain better contrast. Some of these mountants were rather unmanageable (e.g., α-monobromonaphthaline, a liquid with an RI of 1.66) and poisonous (Realgar, RI = 2.4). In general, such preparations are unstable, often becoming useless over time. A stable mountant used in the nineteenth century was styrax (a natural resin), but its RI was not high enough (∼1.6) to yield high-contrast images. The photomicrographic illustration of diatoms became feasible in the late nineteenth century. An early example was a diatom atlas published by Fritsch & Müller (1870). Cost may have been the reason why it was a long time before photomicrographs supplanted drawings in printed publications. As late as the 1960s, Norman I. Hendey was unable to document certain findings because the publisher did not allow a single additional plate for reasons of cost (N.I. Hendey, pers. comm. to F.A.S. Sterrenburg, 1989). Even today, publishers ask their authors to pay for colour plates themselves!
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Despite the problems in imaging, photomicrographs of diatoms produced in the late nineteenth century were sometimes surprisingly good (Fig. 1). Actually, the limitations of the photographic materials of that time were advantageous for the photomicrography of diatoms. The negatives were large (9 × 12 cm or 4 × 5 inches) so that emulsion grain was no problem. Spectral sensitivity was restricted to shorter wavelengths so that resolution was good and the effect of chromatic aberration over a wide spectral range was reduced. These plates also had strong contrast. The main problem was illumination: the photographic plates available were very insensitive and compact lowvoltage high-intensity light bulbs had not yet been invented. Unless one used an electric arc light – a rather forbidding contraption – this meant very long exposures. The data written on the back of the print reproduced in Fig. 1 specify an exposure time of no less than 28 minutes! However, such long exposure times permitted a helpful photographic trick. Many diatoms show marked three-dimensional relief while the depth of field of the LM is very small. During very long exposures, the focus of the microscope could be carefully adjusted to give a sharp image of the higher as well as the deeper layers of the diatom frustules — as has probably been done for Fig. 1, judging by the image. With the modern illuminators and sensitive films used up to 2000 or so, exposures took mostly 
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