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Introduction: We are completing a geologic map of
the northern polar region of Mercury (H-1 Borealis
Quadrangle) using MESSENGER orbital observations
at 1:5M map scale. Our mapping leverages current and
ongoing USGS-supported geologic mapping efforts of
the 1:15M-scale Mercury global geologic map [1–4]
and the 1:5M-scale H-10 Derain Quadrangle [5] to
establish basic standards and practices for quadrangle
mapping of Mercury using MESSENGER data.
Mapping Progress: For 2019 (Project Year 3), we
are focusing on finalizing the map components and
preparing for map submission. This task encompasses
finalizing the Description of Map Units (DOMU) and
Correlation of Map Units (COMU), along with the text
for the map pamphlet, and finalizing the GIS package
for map submission. The current map and draft unit
definitions for plains materials are shown on the
following page [Fig. 1]. We are behind schedule for
map completion, in part due to the partial government
shutdown from December 2018/January 2019, and
expect to submit the map at the conclusion of this
project year.
Although we planned to determine relative ages for
units and features in Year 2, we were unable to complete
that task last year. In particular, we have made
preliminary progress in completing the impact crater
classification and degradation state assessment and
expect to make substantial progress by the Annual
Planetary Mappers Meeting in June. Impact structures
≥20 km in diameter and their related materials will be
classified according to degradational state using the
methodology applied in the global geologic mapping

effort [e.g., 4,6]. Current definitions and interpretations
for four types of crater materials are shown in Fig. 2; we
have worked closely in conjunction with Kincyzk and
Whitten to develop and refine these definitions during
mapping.
Consistently mapping the intercrater plains, the most
areally extensive geologic unit on Mercury [e.g., 7],
remains a challenge in H-1 as it does for other USGSsupported mapping investigations [4, 5]. The intercrater
plains is comprised of gently rolling plains materials in
between large craters and basins, with a high spatial
density of small, superposed craters ~5–15 km in
diameter that is indicative of a complex resurfacing
history [5, 7]. In H-1 we mapped two intercrater plains
units primarily distinguished by textural differences.
However, we may revise our unit definitions and
mapping dependent on current mapping efforts for the
global map and the H-10 quadrangle, both of which are
employing multiple techniques in an attempt to
consistently and confidently subdivide the intercrater
plains.
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Fig. 2: Working definitions
and interpretations for four
different types of crater materials currently mapped in H-1.
Degradation assessment in
progress.
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Fig. 1: Current draft of the H-1 Borealis Quadrangle map.
We are working to complete impact crater degradation assessments, which will be included in the next iteration.
We are working to subdivide the intercrater
plains in a consistent way; see Whitten
et al. [5] for additional discussion.
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