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The course of early dark adaptation appears to be differentially influenced by adapting field 
size. In general, longer time courses were found when adapting and test fields were similar 
in size. Comparisons among configurations in which adapting and test fields were similar in 
relative size but different in absolute size indicated a longer time course for the smallest 
configuration. 

Kitterle and l..eguire (1975) showed that adapting 
field size influences the magnitude of the threshold 
drop during the course of early dark adaptation. Specifi­
cally, the threshold drop was greatest when both test 
and adapting fields were similar in size and was smaller 
when the adapting field was larger than the test field. 
If incremental thresholds are measured upon adapting 
fields of varying diameters (Frumkes & Kraft, 1972; 
F rumkes & Sturr, 1968; Markoff & Sturr, 1971; Ratoosh 
& Graham, 1951), backgrounds similar in size to the test 
field raise thresholds more than do those that are larger 
in size. 

Kitterle and l..eguire (1975) hypothesized that the 
relationship between the magnitude of the threshold 
elevation before the offset of the adapting field and the 
threshold drop after the adapting field is turned off may 
be due, in part, to a similar mechanism, namely, lateral 
border interference and its decay. In the case in which 
the test field is superimposed upon the background, the 
contours of the adapting field, being close to those of 
the test field, inhibit the contours of the test field. The 
magnitude of this border interference progressively 
diminishes as the size of the adapting field is increased 
relative to that of the test field. Consequently, for 
similar-sized test and adapting fields, incremental thresh­
olds would be more elevated than test and adapting 
fields of different sizes. The time course of early dark 
adaptation should be longer if early dark adaptation 
reflects a release from the inhibitory influences estab­
lished at the time the adapting field was visible. The 
present experiment tests this hypothesis. 

MEmOD 

Subjects 
There were two observers in this experiment, L.E.L. (23 years), 

who was experienced in making these kinds of judgments, and 
I.M. (22 years), who was naive about the hypotheses of this 
experiment. 

Apparatus 
The apparatus used to present the stimuli was a three-channel 

Maxwellian view optical system. A detailed description of this 

system and its calibration is given in an earlier publication 
(Kitterle & Leguire, 1975). 

Two red fixation points (2 min in diameter) were continu­
ously visible above and below the position in which the test 
field was presented. Observers fixated between the two points. 

Procedure 
The observer preadapted to a 3.4-log-mL adapting field for 

7 min at the beginning of each experimental session. Mter 
preadaptation, the test flash followed at some preset inter­
stimulus interval (lSI) either before (negative lSI) or after 
(positive lSI) the adapting-field offset. 

The method of adjustment was used to set the test flash to 
threshold. Eight threshold determinations were made for each 
condition. 

Two seconds of darkness followed the test flash before the 
adapting field came on again. The adapting field remained on 
for 15 sec before the cycle was repeated. The test flash duration 
was 20 msec. Viewing was monocular, with the stimuli pre­
sented to the left eye. No artificial pupil was used. 

RESULTS 

The results of this experiment are presented in 
Figure 1 A for L.E.L. and Figure 1 B for J .M. In Figure 1, 
early dark adaptation was determined with a variety of 
adapting field sizes. The test field size was constant for 
this set of measurements; it was 15.8 min. There are two 
aspects of Figure 1 that should be noted. 

The first aspect concerns the negative ISIs, when 
incremental thresholds are in effect being determined, 
since the test field is then presented upon the adapting 
field. Notice that increases in the size of the adapting 
field result in a progressive decrease in the magnitude of 
the incremental threshold. 

The second aspect of Figure 1 is the threshold drop 
measured from 0 msec to 250 msec. In general, the drop 
appears to be greatest when both test and adapting 
fields are similar in size. It appears that no further 
decrease in the magnitude of the threshold drop occurs 
beyond an adapting size of 31.6 min. For incremental 
thresholds, no further decreases in threshold drop were 
found beyond this adapting field size. 

Additional measurements were made by L.E.L. for 
test fields of 31.6 min and 56.1 min and a range of 
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Figure 1. Log threshold elevation as a function of lSI for a lS.B-min test spot. Each curve is for a different adapting size. Standard 
deviations equal the size of the plotted points for all curves shown in all figures. (A) Results for L.E.L. are on the left. (B) Results 
for J.M. are on the right. 

adapting field sizes. These results are presented in 
Figures 2 and 3, respectively. Both figures reveal the 
same kind of trends found in Figure 1. Specifically, both 
incremental threshold and the drop in threshold during 
early dark adaptation appear to be the greatest when the 
test and adapting fields are similar in size. Also, no 
further decreases in the magnitude of either kind of 
threshold are found for adapting fields that differ from 
the test size by a factor of two. 

A comparison of the results of L.E.L. indicates that 
the magnitude of the threshold drop, as well as the 
threshold elevation, depends upon the size of the test 
field. When the borders of the test and adapting fields 
are coincident, threshold elevation is greater for the 
smallest stimuli (IS.8 min) than for the larger stimuli. 

DISCUSSION 

The results of the present experiment indicate that back­
ground size influences the magnitude of the incremental thresh­
old as well as the magnitude of the temporal course of early 
dark adaptation. It is quite apparent that the present results 
cannot be accounted for in terms of local light or single photo­
receptors. In all experimental conditions, adapting fields equal to 
and larger than the test field adapted the photoreceptors respon­
sive to the test spot to the same extent. Consequently, removing 
the adapting field should have produced similar time courses 
of early dark adaptation for a particular size of test field, regard­
less of the adapting field size. This, however, was not the case. 
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Figure 2. Log threshold as a function of lSI for a 31.6-min 
test field. Results for L.E.L. 
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Figure 3. Log threshold as a function of lSI for a 56.i-min 
test field. Results for L.E.L. 

Adapting fields similar in size to the test field produced greater 
threshold elevations and longer time courses of early dark 
adaptation than did adapting fields that were larger than the test 

field. A comparison of the results for conditions in which 
adapting fields and test fields were similar in relative size but 
different in absolute size indicates that the absolute magnitude 
of the stimulus configuration also influences both kinds of 
threshold measures (see also Kitterle & Leguire, 1975). Smaller 
configurations yield larger incremental thresholds and longer 
time courses than do larger configurations. Thus, border prox­
imity alone does not determine the magnitude of threshold 
elevation and drop. That is, early dark adaptation does not 
solely reflect a recovery from lateral border inhibition. It appears 
that the way light is spatially integrated rapidly changes over this 
time course, which seems to also indicate a progressive change in 
the functional organization of the visual system influences 
threshold during early dark adaptation. 

REFERENCES 

FRUMKES, T. E., & KRAFT, L. L. Spatial interaction with differ­
ent diameter stimuli matched on the basis of threshold, lumi­
nance, or total flux. Journal of the Optical Society of America, 
1972,62,1117-1118. 

FRUMKES, T. E., & STURR, J. F. Spatial and luminance factors 
determining visual excitability. Journal of the Optical Society of 
America, 1968,58,1657-1662. 

KITTERLE, F. L., & LEGUIRE, L. E. The effect of borders and 
contours on threshold during early dark adaptation. Vision 
Research, 1975, 15,1217-1224. 

MARKOFF, J. I., & STURR, J. F. Spatial and luminance deter­
minants of the incremental threshold under monoptic and 
dichoptic viewing. Journal of the Optical Society of America, 
1971,61,1530-1537. 

RATOOSH, P., & GRAHAM, C. H. Areal effects in foveal brightness 
discrimination. Journal of Experimental Psychology, 1951, 42, 
367-375. 

(Received for publication October 24, 1980.) 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFA1B:2005
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (sRGB IEC61966-2.1)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /ENU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200039002000280039002e0034002e00350032003600330029002e000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003100200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




