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Failure to detect semantic anomalies such as, “Where should the survivors of a plane 
crash be buried?” is taken as evidence for shallow processing in language 
comprehension (Barton & Sanford, 1994), however the cognitive mechanisms involved 
are not well understood. What makes these anomalies so interesting is that they present 
a challenge to models of language processing which assume that processes underlying 
lexical retrieval and integration are completed immediately and fully (Sanford & Sturt, 
2002). Instead, non-detection of these anomalies suggests that readers do not carry out 
an exhaustive lexico-semantic analysis of all words in a sentence, yet still manage to 
construct a coherent representation of the message. Given that shallow processing is 
ubiquitous in language the dynamic properties which determine when and why we 
process to a particular depth must be fully delineated (Bohan & Sanford, 2008; Ferreira 
et al., 2002; Ferreira & Patson 2007; Sanford 2002; Sanford & Sturt 2002). 
 
To investigate this Sanford et al (2011) ran an event-related potential (ERP) study using 
spoken language materials and analyzed N400 and P600 components of the ERP as 
indices of semantic processing. They compared survivors-type anomalies (referred to as 
good-fit anomalies because target words had a good-fit to the global sentential context, 
as in “survivors” being a word generally associated with disaster-type scenarios such as 
a plane crash) when they were detected and missed to non-anomalous controls. They 
also compared these good-fit anomalies to poor-fit anomalies (when target words 
neither fit the global or local sentential context), as in the word “socks” in, “He spread 
the warm bread with socks.” These types of anomalies are known to elicit an N400 
effect (Kutas and Hillyard, 1980, 1984). They found that poor-fit items elicited a classic 
N400 effect followed by an enhanced late posterior positivity (LPP), whereas good-fit 
anomalies only produced a later LPP enhancement. Moreover, LPP amplitude was 
larger for detected than non-detected good-fit anomalies, and the ERP waveform for the 
latter condition was indistinguishable from that for the non-anomalous control items.   
 
Here we present an ERP anomaly detection experiment comparing visually presented 
good and poor-fit anomalies when they are both consciously reported and missed by 
participants. This study is novel in that we used text over auditory presentation of items 
and in that we extend our regions of analyses to rule out alternative explanations for 
why readers fail to detect good-fit anomalies. There were several key findings.  Firstly, 
ERP analyses ruled out the possibility that anomaly non-/detection is due to differences 
in processing prior contextual information, or in initial encoding of the critical word.  
Secondly, our data indicate an important distinction between consciously detected and 
missed good-fit anomalies.  The ERP waveform, starting in the P2 interval, was less 
positive for non-detected compared to detected anomalies and non-anomalous controls, 
which we interpret as reflecting a language-driven modulation of visual input 
processing (Figures 1 & 2).  Finally, unlike Sanford et al., we find that detected good-fit 
anomalies do elicit a reliable N400 effect (though of much smaller amplitude than for 
poor-fit anomalies) when detection accuracy has been stressed (Figures 1 & 2). We 
assume that at least some detected good-fit anomalous items lead to a disruption of 
semantic integration, thereby giving rise to a larger N400 than for non-anomalous items.  
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Figure 1 (left) Grand-average ERP waveforms elicited at electrodes 
Fz, Cz, and Pz in the target region for good-fit anomalies that were 
detected, non-detected, and non-anomalous. The shaded areas 
represent the P2 (200-300) and LPP (500-900) time windows. 
 
 
Figure 2 (below) Spline-interpolated topographic maps of mean ERP 
difference waveforms reflecting the anomaly effect and the detection 
effect for time intervals 200-250 ms, 250-450 ms, and 600-1000 ms. 
Top panel: Poor-fit anomaly effect (ERP[anomalous] minus ERP[non-
anomalous]). Middle panel: Good-fit anomaly effect (ERP[anomaly-
detected] minus ERP[non-anomalous]). Bottom panel: Detection effect 
(ERP[anomaly detected] minus ERP[anomaly-non-detected]. 
Isopotential line spacing is 0.3 V. 
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